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Graphs :
PAGE

21 School Certificate Latin—Group I. (1) On the vertical li;se“repre-
senting Candidate No. 11, the letter E on the 40 mark horizontal
line should be replaced by D. (2) On the vertical line represent-
ing Candidate No. 10, the letter D should be inserted on the
37 mark horizontal line.

22 School Certificate Latin—Group II. (3) In respect of Candidate No.
8, M and N should be inserted on the 48 mark horizontal line
instead of on the 49 mark as shown. .

62 School Certificate Chemistry. (4) In respect of Qn. 1, E should
be inserted on the same level as D. (5) In respect of Qn. 2,
E should be inserted below the 40 mark horizontal line (39'6).
(6) In respect of Qn. 4, the positions of A and E should be inter-
changed. (7) In respect of Qn. 6, the positions of K and L should
be interchanged.

90 Special Place Examination (I): English Essay. (8) In the vertical
line corresponding to Craftsmanship, the positions of A and J
should be interchanged.

174 Viva Voce Examination. (9) In respect of Candidate No. 3, the
letter D should be inserted on the 150 mark horizontal line.
(10) In respect of Candidate 6, the letter B should be inserted
on the 150 mark horizontal line instead of on the 140 mark line.

ADDENDUM

Add on p. 333, line 2 from top, after the words ‘“May, 1936,” the
following : —

Some particulars of the method used by the d;a,mbridge Local
Examinations Syndicate are given in an article on ‘ The Reliability
of School Certificate Results,”” by Mr. J. O. Roach, Assistand Sec-
retary of the Syndicate, in Oversea Education for April, 1936.



PREFACE

(i) No element in the structure of our national education
occupi®& at the present moment more public attention than
our system of examinations. It guards the gates that lead
from elementary education to intermediate and secondary
education, from secondary education to the Universities, the
professions, and many business careers, from the elementary
and middle stages of professional education to professional life.

(ii) Quite apart from the safeguards imposed by Acts of
Parliament and Government authorities, a whole congeries of
examinations has sprung up in the last century, created by
private and public bodies.! Examinations have become a
familiar topic in our newspapers and in our homes. The
examination system has grown to be an important element,
not only in our education, but in the whole social system of
our country ; and the interest of many other countries in this
matter is not less than our own.

(iii) The investigations on examinations recorded in this
book are the outcome of an International Conference on
Examinations held in May, 1931, at Eastbourne, under the
auspices of the Carnegie Corporation, the Carnegie Foundation,
and the International Institute of Teachers College, Columbia
University. The countries represented at the Conference were
(in alphabetical order) England, France, Germany, Scotland,
Switzerland, and the United States.? As a result of that Con-
ference, committees were set up in all the European countries
above-named. Each of these committees received a grant for

1In a Conspectus prepared for the Committev there appear over 160 names of
such bodies, exclusive of Universities and Local Education Authorities.

2 The Report of the Eastbourne Conference on Examinations, edited by Professor
Paul Monroe, Director of the International Institute, was published by the Bureau
of Publications, Teachers College, Columbia University, New York City, in 1931.

The representatives from the United States at the Conference were as follows :—

Dr. C. H. Judd, Dean of the School of Education, University of Chicago.

Dr. Frederick P. Keppel, President of the Carnegie Corporation, New York City.

Ur. Paul Monroe, Director of the International Institute, Teachers College,
Columbia University.

Dr. Henry Suzzallo, President of the Carnegie Foundation, New York City.

Dr. Edward L. Thorndike, Professor of Education, Teachers College, Columbia

University.

vii
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three years from the Carnegie Corporation through the Inter-
national Institute, and each of them reported independently
to a second International Conference held in June, 1935, at
Folkestone, under the same auspices as the Conference held
at Eastbourne. The Committees have done their work on
independent lines and have reported separately.

(iv) The English Committee consisted of the following : Sir
Michael Sadler, K.C.S.I. (Chairman), Dr. P. B. Ballard, Dr. C.
Delisle Burns, Professor Cyril Burt, Sir Philip Hartog, K.B.E.
(Director), Professor Sir Percy Nunn, Professor C. Spfarman,
F.R.S., and Professor Graham Wallas. The Committee suffered
a great loss in 1932 by the death of Professor Graham Wallas,
who was replaced by Professor Godfrey Thomson, a member
of the Scottish Committee. Professor H. R. Hamley and
Professor F. Clarke joined the English Committee later.
Professor C. W. Valentine was elected a member in July, 1935,
and resigned at the end of December in the same year.! The

1 The membership of the other Committecs is shown below :—

FraNcE— ,

M. A. Desclos, Directeur-adjoint de I'Office National des Universités et Ecoles
Frangaises (President).

M. Barrier, Adjoint au Directeur de I'Enseignement Primaire.

M. Bouglé, Directeur de I’Ecole Normale Supérieure.

M. Gastinel, Inspecteur Général de I'Instruction Publique.

M. Laugier, Maitre de Conférences a la Faculté des Sciences de Paris.

M. Luc, Directeur-adjoint de I’Enseignement Technique.

The original Committee included :—

M. Charles Maurain, Doyen de la Faculté des Sciences de 1'Université de Paris
(who resigned on account of the pressure of other duties).

M. Cope, Président du Syndicat National des Professeurs des Lycées de Gargons
¢t de I’Enseignement Secondaire Féminin (since deceased).

GERMANY—
Professor Erich Hylla, Ministerialrat im Ministerium fiir Kunst, Wissenschaft,
und Volksbildung in Preussen ; Professor an der Padagogischen Akademie, Halle.
Dr. Robert Ulich, Ministerialrat im Ministerium fiir Volksbildung in Sachsen.
The original Committee included also :—

Professor Dr. Carl Becker, Minister a.D. fiir Kunst, Wissenschaft, und Volks-
bildung in Preussen; Professor an der Universitit, Berlin (since deceased).

Dr. Otto Bobertag, University of Berlin (since deceased).

ScoTLAND—

William Boyd, M.A., B.Sc., D.Phil., Lecturer in Education, Glasgow University.

Shepherd Dawson, M.A., D.Sc., Lecturer in Psychology, Jordanhill Training
College, Glasgow (since deceased).

Professor James Drever, M.A., D.Phil., Professor of Psyckology, Edinburgh
University.

Thomas Heuderson, B.Sc., F.E.I.S., Hon. Secretary of the Scottish Council for
Research in Education.

W. A. F. Hepburn, M.C., M.A,, B.Ed., Director of Education to the AYyrshire
Education Committee.

Professor W. W. McClelland, M.A., B.Sc., B.Ed., Professor of Education, St.
Andrews University. -

J. Mackie, M.A., D.Sc., F.R.S.E., Head Master, Leith Academy.

[Continued next page
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address of the English Committee is 1, Plowden Buildings,
Temple, London, E.C.4.

(v) Touching education and social life as they do on so many
'points, the problems of examinations are many and varied.
The Committee have published an English Bibliography of
Examinations (1900-32),® which shows how much has been
written on the subject in this country during the first third of
the century. They have also published a volume of Essays on
Examxgtions, dealing with a number of aspects of the subject,
and have prepared a Conspectus of Examinations in Great Britain
and Northern Ireland.

A summary of the investigations described in the present
volume was published under the auspices of the Committee in
a pamphlet entitled An Examination of Examinations, by Sir
Philip Hartog and Dr. E. C. Rhodes, early in December, 1935.
A second impression was published shortly afterwards, and a
second edition (third impression) in May, 1936.

(vi) The object of the investigations to be described in this
volume may be explained very simply. Professor F. Y.
Edgeworth, many years ago, found that the marks allotted
independently by twenty-eight different examiners to a single
piece of Latin prose varied from 45 to 100 per cent., and made
a number of other investigations on variability in marking.
In the United States, Messrs. Starch and Elliot, and, in France,

1 An English Bibliography of Examinations (1900-1932), by Mary C. Champneys,

with a Foreword by Sir Michael Sadler and Sir Philip Hartog (Macmillan & Co.,
Ltd.), 1934.

Robert R. Rusk, M.A., B.A., Ph.D., Lecturer in Education, Jordanhill Training
College, Glasgow ; Director to the Scottish Council for Research in Education.

J. C. Smith, C.B.E., M.A., D.Litt., formerly Senior Chief Inspector of Schools,
Scottish Education Department.

Professor Godfrey H. Thomson, Ph.D., D.Sc., Professor of Education, Edinburgh
University.
SWITZERLAND—

M. Pierre Bovet, Professeur & 1'Université de Genéve; Directeur de 1'Institut
Universitaire des Sciences de l’ﬁducation, Genédve.

Dr. Brenner, Directeur du Lehrerseminar, Béle.

M. Edouard Claparéde, Professeur de Psychologie & 1'Université de Genéve ;
Directeur de I'Institut Jean-Jacques, Rousseau.

M. Robert Dottrens, Directeur d’Ecoles, Troinex, Genéve (Dr. Soc.).

Dr. Charles Jumod. ,

M. Albert Malche, Conseiller aux Etats; Professeur & I'Uniyersité de Genéve.

M. Jean Piaget, Directeur du Bureau International d’Education, Genédve ;
Profegseur extraordinaire & 1'Université de Genéve; Co-directeur de I'Institut
Jean-Jacques Rousseau.

Dr. W. Schohaus, Schweizerische Erziehungs Rundschau, Kreuzlingen, Thurgovie.

Dr. 1da Somazzi, Seminar, Berne.

Dr. Hans Stettbacher, Lehramtkurse, Universitidt, Zurich.

M. Teodoro Valentini, Professeur, Scuola Normale, Locarno, Tessin.
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M. Laugier and Mlle. Weinberg, have found similar results,?
but no systematic comparison has hitherto been published of
the marks allotted by a number of different examiners and by
different boards of examiners, all experienced and qualified for
their task, to sets of scripts? actually written at public examina-
tions. Both the English and the French Committees have
attacked this subject. A brief summary of the French results
is appended to An Examination of Examinations (pp. 78-81).
The French Committee have published, besides their /tlas de
Venseignement en Framce (in quarto-raisin, pp. xiii, 183, 13
planches hors texte, 75 francs), a volume entitled La correction
des épreuves écrites dans les examens, enquéte expérimentale sur
le baccalauréat. Both books are published by the Maison du
Livre, 4 Rue Félibien, Paris. The results are similar in the
two countries and equally disquieting.

(vii) In carrying out the investigations, the following general
principles were observed :—

(1) The scripts investigated were all actual scripts which
had been written by candidates in the course of an ordinary
examination. It was only after long and delicate negotiations
with the various bodies that the actual scripts could be
secured.

(2) The scripts used were written as answers at the following
examinations, which were chosen by the Committee as
important and typical :—

(a) School Certificate Examinations, for which there are
between 60,000 and 70,000 candidates every year. These
are the School Leaving Examinations taking place at the
age of about 16, the passing of which under certain conditions
qualifies for entrance to a university and to a number of

1 Professor F. Y. Edgeworth’s statistical investigations on the results of examina-
tions are contained in three memoirs: (i) The Statistics of Examinations, Journal
of the Royal Statistical Society, vol. 1i (1888), pp. 599-635, (ii) The Element of Chance
in Competitive Examinations, tbid., vol. liii (1890), pp. 460-75 and 644-63, and
(iii) On Problems in Probabilities (Phtlosophical Magazine for August, 1890). A
summary of these memoirs, revised by Professor Edgeworth, is contained in Hartog’s
Ezxaminations, etc., 1918. Further investigations were made by Starch and Elliot
in the United States (see D. Starch, Educational Psychology (1920), p. 433, and
the Bibliography ; also Starch, Educational Measurements (1916), p. 3 et seq.), and
by M. Laugier and Mlle. Weinberg in France (Le facteur subjectif dans les notes
d’examen, Année Psychologique, xxvii (1927), pp. 236-44, and xxviii (1928), pp. 229-41 ;
but their results, though striking and interesting, are on a relatively small scale.

2 The technical term *‘ script  is used to designate the book or books cogtaining
the answers of a single candidate to a paper of questions set at an examination. By
extension, the term * script  is occasionally used (e.g., in Chapter II) to designate
the books containing the answers of a single candidate to two or more papers on
the same subject, for which the marks are added together for the purpose of the
examination.
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professions. A School Certificate is also required as a

condition of engagement by many business men.

(b) Special Place Examinations. These are the examina-
tions held for children between the ages of 10 and 12, on
the results of which pupils in elementary schools at present
gain admittance to central schools or secondary schools.
The number of entries every year is estimated at from
400,000 to 500,000.

) A College Scholarship Examination at one of the older
universities in English Essay.

(d) A University Honours Examination tn Mathematics.

(e) A University Honours Examination in History.

(3) Every mark on the scripts made by the original
examiners was completely removed before they were circulated
or photographed.

(4) The examiners by whom the papers were marked (men
and women) were in every case examiners with experience of
the kind of examination investigated. In four of the investi-
gations on School Certificate Examinations the examiners in
the various subjects were chosen in each case from a large
panel of a single examining body (other than the body which
had supplied the scripts)?, including both persons of the rank
of Chief Examiner, and Assistant Examiners specially recom-
mended on the ground of their experience and ability. The
examiners for the College Entrance Scholarship Essay scripts
and for the University Mathematical Honours scripts were
in both cases examiners of the university for which the scripts
were written. For the History Honours scripts it was
impossible to secure a sufficient number of examiners from
the same university, and the seventeen examiners concerned
were chosen from nine different universities and included
nine university professors.

(5) The time allowed for the correction of the scripts was,
as a rule, the time desired by the examiners concerned. It
may be fairly said that the scripts were corrected under less
pressure in respect of time than ordinarily prevails at an
examination, so that the marks may be regarded as expressing
the deliberate opinion of the examiners concerned.

(6) Every examiner was furnished with a mark-sheet
providing for separate entries for each answer, and in some

casds for parts of an answer.

1In the investigation on School Certificate English conducted under the auspices
of the Durham University School Examinations Board, of which the main results
are reproduced in this volume, the examiners were not all chosen from the panel
of the same examining body (see pp. 64-67 below).
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17) Every precaution was taken to ensure that no answer
was overlooked by an examiner, and in any case of doubt
the script was returned to the examiner for reconsideration.

(8) The examiners were all paid either in accordance with"
the usual scale adopted for the marking of scripts of the
same kind, or, in certain cases, on a scale slightly higher.
The Committee regard the payment of the examiners as an
essential feature of the investigation. It might have been
possible to secure the voluntary help of competent exainers,
but marking carried out by voluntary helpers would have
been carried out under conditions different from those of a
real examination. In an investigation of this kind it is to
be remembered that the actual task of marking examination
scripts is for most examiners wearisome, and the psychological
condition of a person who is unpaid for performing such work
is likely to be different from the condition of a person who
is adequately paid.

(9) The report of the investigations on each set of scripts was
submitted to the original examining body before publication.

(10) The marks were all analysed by Dr. E. C. Rhodes,
Reader in Statistics in the University of London, who has
acted as statistician for the Committee and who co-operated
in the investigations. The results were submitted to the
Committee as each investigation terminated.

(11) The Committee are anxious that their investigations
should not be interpreted as a criticism of any particular
body. No mention has been made in these investigations of
the marks allotted to the scripts by the original examining
bodies.

(viii) The Committee believe that, in view of the precautions
taken, the discrepancies between the marks of the different
examiners afford an indication of the element of chance in
examinations as they are at present conducted. The investiga-
tions show how a change in the selection of particular examiners,
from a panel of persons who are all experienced and regarded as
well qualified, would tend to affect the fate of individual
candidates.

In Memorandum III below on School Certificate Examinations
attention is called to the ““ machinery of examinations,” called
‘ standardisation ’ (see para. 658 below), and the great trouble
taken by School Certificate Examination authorities to investigate
‘ border-line ”’ cases and to modify the results of an examination
in a particular subject by other considerations, notably the
general performance at the examination and the reports of
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teachers, so that the chances of a candidate being ‘‘ wrongly
rejected are materially diminished. Precautions are of course
also taken by other authorities, e.g., those who conduct Free
Place Examinations, in regard to border-line cases. But it must
be pointed out that candidates may be placed in error either
above or below the border-line. Thus a deserving candidate
may by chance be deprived of a pass or credit ; and, conversely,
an examination certificate which is regarded by the public as
a certifigate of efficiency may by chance be given to candidates
who by rishts should be rejected. There are many examinations
in which the final results in a particular subject may depend
solely on the marks allotted by two examiners or even by a single
examiner. Our results show how serious may be the element of
chance in such cases.

(ix) We must guard ourselves here against the suggestion that
the chances due to divergences of marking are the only ones in
the examination system. There is also the element of chance
due to the variability of condition in individual candidates,
arising from illness or accident, which it is difficult to estimate
statistically. It may be reduced, in a rough and ready way,
when examining bodies take into account school-records in
border-line cases. Then there is the element of chance due to
variability in the difficulty of the papers set. This again some
examining bodies dealing with large numbers of candidates
attempt to reduce by correcting the marks assigned by the
examiners to candidates, so as to make them conform (in accord-
ance with a suggestion of Edgeworth) to a curve regarded from
experience as being suitable for the particular examination.
This last expedient helps to avoid violent fluctuations in the
proportion of those who pass or fail, or are awarded marks of
credit and distinction. We shall not here discuss this last kind
of adjustment. We deal only with the question of the original
differences of marks allotted by a number of examiners to the
same scripts.

(x) Besides the investigations into written examinations, the
Committee carried out one investigation of a particularly
interesting nature into the consistency of the marking of two
boards of examipers at an interview of the same kind as that
held at Civil Service Examinations, with the object of testing
such characteristics as ‘ alertness, intelligence and intellectual
outlook:’t (see p. 169 below). The investigation yielded remark-
able results.

(xi) To place the investigations in their right perspective it
is necessary to remind the reader that in examinations, as in
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all other psychological tests, it is of importance to bear in mind
both their “ validity *’ and their “ reliability,” or *‘ consistency.”
By “ validity ”’ is meant the degree of agreement of a measure-
ment with the thing measured. By  reliability ”’ is meant the
degree of agreement between any two independent sets of
measurements of the same set of things.

(xii) To quote Professor Spearman, “ the inter-relations of
reliability and validity are one-sided. Low reliability necessarily
involves low validity, but the converse is not true. Vherever
we find bad agreement between different measurement€, then we
can safely say that the examination is bad. But when the
measurements agree we cannot forthwith say that the examination
is good.”’?

(xiii) This book, as a whole, is devoted to the study of the
‘ consistency ”’ and not directly of the ‘‘ validity ”’ of examina-
tions ; their ‘ validity ” is dealt with indirectly, since the low
‘ consistency > which in certain cases we have found in marking
necessarily involves low ‘ validity.” Looked at from another
point of view, low consistency means that for individual
candidates the element of chance in important examinations
(which may determine a career) must be great. The question
of consistency is therefore one of great practical importance.

(xiv) In Part I are given full details of the procedure and
the numerical results of the eleven investigations recorded.

(xv) In Part II, and in the Memoranda by Professor Burt
and Dr. Rhodes which follow it, the problem has been analysed
psychologically and the results statistically. Dr. Rhodes (in
paras. 365-545 and 608-633) and Professor Burt (in paras. 560
et seq.) envisage and analyse in somewhat different ways the
fundamental causes which lead different examiners to assign
differing, and sometimes widely differing, marks to the same
piece of work.

(xvi) Again, both contributors aim by statistical methods at
deducing from the data the ‘ ideal mark *’ for each piece of
work or script, and at classifying the examiners in order of

merit, and so determining in respect of a given set of data which

1The word * consistency” will be used below as a substitute for the term
* reliability,” as used by Professor Spearman in his ““ Note on the Reliability and
Validity of Measurements ” in the Essays on Eraminations published by the Com-
mittee (Macmillan, 1936), from which the passage quoted above is taken. It is easy
to give an example of Professor Spearman’s dictum. Let us suppose an examination
of which the main purpose is to test the ability of a candidate to translate Latin
prose into English. In such papers it is & common practice to include tests on
accidence, of which the ‘‘ consistency * is often high (sec paras. 47-48, pp. 28-29
below) ; but, since an excellent memory for details of accidence may be associated
with inability to translate Latin prose into English, the validity of the accidence
test, in respect of the general purpose of the examination, is low.
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is the “ best examiner.” It is recognised by the two contri-
butors that different examiners may not only adopt different
“ gtandards ’ of marking, but that they may fail to adhere
rigidly to those standards and hence introduce ‘ random
variations ”’ into their marking. Dr. Rhodes gives a first
approximation for obtaining bis ‘‘ideal marks” in Part II,
and gives a second approximation in his Memorandum 1I (pp.
315-324). It is worthy of remark that, in dealing with the
present data, the results yielded by the different mathematical
methods 8f Dr. Rhodes and Professor Burt are not significantly
different (see para. 603 (3), p. 309). The Committee believe that,
apart from the present numerical data, the methods described
by the two contributors will be of more general application,
and of solid interest to educational psychologists, in connexion
with other problems.

(xvii) The term ‘‘ best examiner,” however, as the two writers
fully recognise, cannot be considered solely on the basis of a
statistical comparison of the marks awarded by a number of
examiners dealing with the same scripts. It raises once more
the question of the purpose of each particular examination. In
a rationally conducted examination the purpose will be in the
minds of the examiners at every stage :—

(a) it will control the construction of every question-paper
and practical test ;!

(b) it will control the marking-scheme, i.e. the distribution
of marks between the different portions of a question-paper
(unless the paper is marked ‘ by impression ) ;

(¢) it will control the allotment of marks within the
marking-scheme.?

On the other hand, uncertainty of purpose or the presence of
conflicting purposes will introduce uncertainty at every stage.
(See Memorandum III, p. 325 below.)

1 The decision of the Committee to conduct their investigations with the use of
scripts that had been actually written in the examination-room excluded the possibility
of making experiments with different question-papers; since the control of the
question-papers naturally rested with the examination authorities from whom the
scripts were obtained. But, as will be scen below, the Committee have borne in
mind the desirability of experimenting with the use of different question-papers
at a later stage.

2 The great divergeheics between the marks of individual examiners assigned to
identical answers in translation into French, within the limits of a marking-scheme,
show how much scope there is for the exercise of individual judgment by examiners
in this mastor (sce ‘Table 28, p. 49 below). It is conceivable that an examiner whose
results may be divergent from the average, or cven erratic, as judged by Chief
Examiners, may have the right to be regarded as a better examiner than his chief
or his colleagues if he has a clearer realisation in his mind of the purpose of the
examination and a finer perception of the quality of the candidates.
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(xviii) The examinations of which the purpose is the most
clearly defined are technical examinations of which the aim is
to determine whether a candidate has or has not a definite
utilisable skill. Certain statistical considerations which, as we
shall see, play a great part in some other examinations, are
reduced here to a minor role. When qualifying examinations
are held on the work of an actuary, an accountant, a surgeon,
an air-pilot, & motor-driver, or a shorthand-typist, experienced
examiners are as ready to examine a single candit‘lfye as to
examine fifty, and to say whether he is or is not sfitable for
his particular job. If there are, say, twenty candidates, the
examiners may pass or plough the whole twenty. The examiners
have an acute sense of responsibility to the general public.
The exact percentage of marks required for a ““ pass ”’ is here of
comparatively little consequence. Where, as is generally the
case, a test is a complex one made up of a number of tests,
it is the duty of examiners to see that if, say, by an accumulation
of marks for points of minor importance, that percentage has
been allotted in the first instance to a candidate judged on the
whole to be unfit for his job, it shall be reduced below the border-
line for a pass.?

(xix) Below the border-line (except for the information
of the candidate, who rarely receives it) the marks in such
examinations are of no importance. And above the border-
line they only become of importance if the examiners wish
to classify or compare the performances of different candidates,
all of whom are fit to do the required job; in other
words, when the examination becomes competitive. Candidates
may of course be placed in order by impression.,” In
complex examinations, covering different subjects, the can-
didates are more frequently placed in order by the addition
of marks. How far this process of addition is theoretically
justifiable, without a careful scrutiny made in the light of the
general purpose of the examination, is a matter for consideration
in each special case. (It will be seen later that certain large-
scale examinations, in which the fate of a candidate depends upon
a sum of marks and which are not generally regarded as com-
petitive, may be so in reality.)

1The percentage for a pass may be placed so high that an a,d]ustment of this kind
would rarely be necessary. In the General Information and Conditions of Examina-
tion for Civil Air Navigation Licences (Second Class), A.M. pamphlet 44 (3rd edit.,
Jan., 1934), it is stated that :—

“In order to qualify, candidates will be required to obtain not less than 90 per
cent. of the total marks in visual signalling, not less than 60 per cent. of the marks
in any other subject, and not less than 70 per cent. of the total marks in all subjects,
excluding visual signalling.”
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(xx) In sharp contrast with examinations which test technical
efficiency are certain important ‘‘ general > examinations such
as the School Certificate Examinations referred to above, which
may test certain  utilisable skills,” but which, over a large
field, must be regarded only as tests of progress towards the
attainment of such skills, and in which the progress of the
different candidates is compared.

(xxi) A simple example will illustrate what we mean. Let us
suppose that, at some elementary examination, examiners are
comparMyg the performance of two candidates in simple addition.
Candidate A gets (say) 6 sums out of 20 right, and Candidate B
gets 8 sums out of 20 right. In an examination which is a
test of progress B should have more marks than A. But neither
candidate can add ; neither has a ‘‘ utilisable skill ”’ in addition.
Whatever the scheme of marking, common-sense demands that
no certificate given to either candidate should imply that he
‘“can add.” Here the decision is clear cut. The candidates
have failed in addition. But when examiners are testing (say)
History at the School Certificate stage, what is to be the criterion ?
What is a  minimum pass ’ to mean in terms of performance ?
What is it to mean in English or French, or Latin or Chemistry ?

(xxii) Memorandum III on School Certificate Examinations
appended to this book shows clearly how much confusion may
occur with the present system, both at the border-line of pass
and at the border-line of credit. If the test at the border-line
could be regarded as a test of a utilisable skill, decisions would
be comparatively simple and the allotment of marks, as shown
above, relatively unimportant. But a pass interpreted in
terms of progress is another matter. If we are comparing
candidates in terms of progress only, it may be justifiable for
examiners to say, as in School Certificate History (Memorandum
III, paras. 647-648) that they will ““ pass ”’ the 75 per cent. of
the candidates who get the highest marks (however bad some
of the candidates may be from the point of view of performance)
and plough the rest. The examination is a competitive test of
progress and not of attainment. There is therefore a serious,
though not an obvious, competition for a * pass,” and one in
which consistency of marking is of great importance to the
individual candidate.

(xxiii) The employment of boards of examiners instead of
individual examiners, though it diminishes, does not remove the
element of chance in examinations, and boards, as well as
individuals, using the same examination-papers, may disagree
in their verdicts (see Chapters III and IV).
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(xxiv) The question may be asked : Should examinations be
abolished ? If not, what remedies can be suggested ?

The Committee are clearly opposed to the root and branch
policy, on the ground that examinations as a test of efficiency
are necessary. They are of opinion that a more extended use
might be made of examinations which yield identical results
when applied by different examiners (e.g., “ New Type’ or
other ‘ Objective ” examinations), but that the traditional
“ egsay ° examination should be preserved, because it tests,
though at present with considerable uncertainty, skil% which
cannot be tested by * new-type *’ tests, e.g., the power to present
a complex series of facts or arguments. But they hold that it
is as impracticable to recommend an a prior: cure for the defects
of the present examination system as it would be to recommend
an a priori cure for a disease. It is only by careful and
systematic experiment that methods of examination can be
devised not liable to the distressing uncertainties of the present
system.! No doubt investigations like those undertaken by the
Committee, and administrative experiments in allowing teachers,
in conjunction with Government or University inspectors, to
“ brand their own herrings ’ would involve expenditure, but
such expenditure and experiments would be justified in the
public interest.

(xxv) The Committee desire to acknowledge their deep
obligation to the various examination authorities by whom
they have been furnished with the scripts which formed the
material for their investigations, or by whom they have been
assisted in other ways, and to the examiners who marked the
scripts or took part in the viva voce examination. Without the
cordial assistance both of examination authorities and of
examiners, it would have been impossible for the Committee
to carry out their investigations on the lines which they had
planned.? They are especially indebted to Dr. Rhodes for the
skilled ability and indefatigable zeal which he has devoted to
the work of the Committee. They also desire to acknowledge

1 With the help of a fresh grant for 1936 the Committee are making cxperiments
with a view to improving both the validity and the consistency of tests in English
composition. If such experiments prove successful, they may conceivably lead to
a general improvement of the essay type of examination. .

2 They also wish to acknowledge their indebtedness to Mr. John Bell, the High
Master of St. Paul’s School, who gave them the necessary facilities for a comparison of
the marks earned by pupils when they were examined in History in the ordinary
way with those earned when they were allowed the use of textbooks for reference at
the oxamination. The results were of too fragmentary a character to justify
publication at this stage.
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the efficient and devoted assistance given to them in the secretarial
and checking work by Miss Gladys Roberts and Mr. E. C. Rubidge.

In conclusion, the Committee wish to express their warm
appreciation of the generosity and initiative of the Carnegie
Corporation, the Carnegie Foundation, and the International
Institute of Teachers College, Columbia University, to which
this Committee and the parallel Committees in other countries
owe their existence ; and in this connexion it should be mentioned
that the rpoving spirit in the organisation of the two Conferences
has been “that veteran in international education, Dr. Paul
Monroe, whose devoted service to the work of the international
committees it is impossible to exaggerate.

For the Committee,

M. K. SADLER, Chairman.

P. J. Harroa, Director.

April, 1936.






THE MARKS OF EXAMINERS

PART I

By
P. J. HarToe AND E. C. RHODES

CHAPTER 1

MARKING OF SCHOOL CERTIFICATE HISTORY SCRIPTS
(TWO INVESTIGATIONS)

1. Character of the Examination Paper.—The paper contained
over twenty questions on Modern History, of which six were to
be answered at the choice of the candidate. The maximum
mark fixed for each question was 16. The time allowed was
three hours.

2. Special Objects of the two Investigations and Method of
Selection of Scripts.—The objects of the two investigations were
as follows :—

(i) to examine the discrepancies of different examiners in
marking scripts which, on a first marking, appeared to
be of equal value. For this purpose fifteen scripts were
selected which had been awarded exactly the same
“ middling ”” mark by the School Certificate authority
concerned. (As in other cases, every trace of the origin
of the script and original marking was removed from
each script.)

(ii) to compare the marks allotted by a number of individual
examiners to the same series of scripts on two occasions
separated by a sufficient interval of time to ensure that
the examiners would not on the second occasion recollect
the marks which they had given on the first.

3. FirsT INWESTIGATION. Procedure.—In order to secure
examiners accustomed to team-work, fifteen were selected from
the panel of a single School Certificate authority. This authority
was not the one by which the scripts were furnished. The
examiners were informed that the object of the investigation was
to form an estimate of the differences in marking between different

A 1
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examiners, but they were not informed that the scripts had
been originally marked as being of the same value ; nor was any
other indication given of the original mark assigned to them.
They were all asked to assign awards of Failure, Pass or Credit
to each script and to state what limiting mark they fixed for
these awards.

A Board of Examiners was expressly dispensed with in this
investigation. Each examiner was treated as if he were a single
head-examiner ; and it was on this account that he was left free
to decide his own limiting numerical marks for the awards, on
the basis of his own experience. It will be seen from paragraph 5
below that the differences of these numerical limits are not
negligible. They varied from 32 to 42 for a Pass, from 45 to 50
for a Credit. The difference between the minimum mark for
a Pass and the minimum for Credit was fixed by the individual
examiners as follows :—

6marks .. .. .. Examiner L
10 marks .. .. .. Examiners B,C, E, F, G,
J ’ K’ M’ N: P» Q
13 marks .. .. .. Examiner D
16 marks .. .. .. Examiners A and H

Itis to be noted that eleven examiners made the range 10 marks,
which we believe is adopted in many cases by School Certificate
authorities.? The fixing of a range between Pass and Credit as
low as 6 or as high as 16 marks may perhaps be regarded as
exceptional.

The examiners were informed that 16 marks was the maximum
for each question.

4. SECOND INVESTIGATION. Procedure.—After an interval
which varied with the different examiners, but was not less
than 12 or more than 19 months in any case,* the same examiners
were requested to re-examine the scripts with a view to a com-
parison of their second marking with their first marking ; and
they were informed of the object of the investigation. Fourteen
of the fifteen examiners who acted in the first investigation took
part in the second investigation, the exception being Examiner A.
These fourteen assured us that they had kept no record of their

* The Report of the Investigators on the School Certificate Examination, published
in 1932 (H.M. Stationery Office), pp. 31-32, states that : * There is a fairly definite
relation between the credit and the pass marks in a subject (though as explained
these are not neceasanly fixed marks) ; thus in one large examination the pass mark
is four-fifths and in another seven-ninths of the credit mark. . . .”” If the Credit mark
were approximately 60, this would correspond to a Pass mark of approximately 40.

* The scripts had to be circulated in an order which was not identical with the
original order and was determined by the convenience of the examiners.
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previous work. The scripts were renumbered in an entirely
different and unrelated order and again submitted to the exam-
iners with instructions identical with those given in the first
instance.’

5. Principal Results of the First Investigation.—Table 1 below
shows the marks assigned by the fifteen examiners A to Q to
the fifteen scripts and the limits fixed by each examiner for
Pass and Credit.

TABLE 1
TorAL MARKS OF THE FIRST INVESTIGATION (UNADJUSTED)
No. of Range, i.e. dif-
Oandi- Examiner fecrence between
date higheat and low-

ABCDEVFGHJKILMNP Q stmark

38 21 45 27 37 41 39 36 36 39 35 41 25 38 45 24

30 26 37 30 27 29 38 44 43 38 29 40 24 24 37 20
10 33 39 39 35 39 40 50 55 57 52 42 47 45 38 40 24
11 34 28 50 37 48 48 41 49 55 49 36 46 38 41 52 27
12 52 38 68 35 60 48 49 61 70 69 43 53 44 57 02 36
13 24 24 35 30 34 31 32 40 38 41 37 43 38 40 45 21
14 32 39 30 33 40 44 58 53 47 44 43 41 34 27 41 31
15 53 42 55 47 45 70 60 65 53 58 51 53 52 49 53 28

Pass mark 34 38 40 32 40 38 38 34 40 38 42 40 40 38 40
Credit
mark 50 48 50 45 50 48 48 50 50 48 48 50 50 48 50

1 38 31 43 33 30 34 44 46 31 48 43 42 31 41 60 20
2 38 26 37 32 41 37 29 43 31 32 34 41 32 34 42 17
3 33 29 55 35 40 43 41 49 43 51 40 46 36 45 46 26
4 39 38 52 36 63 61 48 52 52 53 40 52 50 39 43 27
5 42 32 41 33 42 47 40 45 47 48 42 39 32 38 48 16
6 27 35 37 48 53 53 62 51 41 46 38 49 48 50 47 36
7 48 46 53 36 57 48 60 58 58 53 46 45 53 50 b1 24
8

9

6. Before entering into detail, we may point out a salient
feature in this Table. Whereas the scripts had originally been
all allotted the same moderate mark, they were allotted by these
fifteen examiners 42 different marks varying from 21 to 70.
It is to be noted that the maximum is 96 and not 100.

7. It might fairly be suggested that some of these surprising
differences were due to the different numerical limits fixed by
the different examiners for Failure, Pass, and Credit. We have
therefore adjusted the marks of each examiner so as to assign
in all cases the thark 40 to the scripts to which he assigned a
bare Pass, and 50 to the scripts to which he assigned a bare
Credit. ZNeither the order of the candidates, nor the award of

1 It seems beyond the range of probability that any examiner should have had
any recollection of the mark previously assigned by him or her to a particular script.
As will be seen, the results show no evidence of any such recollection.
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Failure, Pass and Credit to any candidate is altered by our
method of adjustment, which is explained in the footnote below.*
The adjusted marks are set out in Table 2 below : —

TABLE 2
ADJUSTED MARKS OF THE FIRST INVESTIGATION
No. of Range, i.e., dif-
COandidate Examiner ference between

highest and low-
ABCDE FGHJEKLMNPAQ est mark
43 33 43 41 30 36 46 48 31 50 42 42 31 43 50 20
43 27 37 40 41 39 31 46 31 34 32 41 32 36 42 19
39 31 55 42 40 45 43 49 43 53 38 46 36 47 46 24
43 40 52 43 63 62 50 52 52 55 38 52 50 41 43 25
42 47 47 50 40 39 32 40 48 18

S WTD W N -~
>
(23
w
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15 53 44 55 52 45 71 62 65 53 60 53 53 52 51 53 27

Pass Mark 40 for all examiners
Credit Mark 50f '°F &1 0X& .

As compared with the unadjusted marks of Table 1, we find
that the lowest mark is increased from 21 to 22, and the
highest from 70 to 71, the extreme range remaining the same.
The remarkable differences in the estimates of the examiners

persist.

8. Order of the Candidates—The differences between the
numerical estimates of the examiners are demonstrated in another
way in Table 3 below, which shows the ‘ order of merit ” in
which the candidates are placed by them.?

1The process may be illustrated by taking the marks of Examiner D, who fixed
32 for a Pass and 45 for a Credit.
The original mark of 32 was converted into 40 ; all marks below 32 were multiplied
by % so that an original mark 27 became 34 after adjustment.
arks from 32 to 456 were adjusted by adding to 40 thedifference between the
original mark and 32 multiplied by $§. Thus 45 became 40 + (13 X $§) = 50; and

36 became 40 + (4 X $§) = 43.
A mark above 456 was subtracted from 96, the difference multiplied by #¢, and
this difference again subtracted from 96. Thus the original mark 47 cyielded an

adjusted mark 52 [96 — 47 = 49; 49 X $§ = 44; 96 — 44 = 52].

3 We have used the usual term * order of merit ™ here and later in the book, though
the term * order of proficiency " seems to us more suitable.



Candidate

A
1 7
2 7
3 10}
4 5
5 4
6 14
7 03
8 7
9 13
10 10}
119
12 2
13 15
14 12
15 1

SCHOOL CERTIFICATE HISTORY
TABLE 3
ORrRDER OF MERIT
Examiner

B ¢C D E F G HJ K L M N P Q

9 8 10 14 13 8 10 14} 8+ 4 10 13 6} &
124 12 12 8 12 15 13 143 156 14 12 11} 13 12
100 25 7 9% 9 9% 8F 9F 6 8% 6y 9 5 8

5 5 4, 1 2 7 6 6 3% 8y 3 3 9 11

g 9 10 7 7 11 11 74 8% 63 15 11} 11 6

7 12 1 4 3 1 7 11 10 10 4 4 2 7
A | 4 43 3 5 2% 3 2 3% 2 8 1 2k 4
15 7 15 12 10 12 15 13 13 13 12 14 11 9%
123 12 13415 15 13 12 94 14 15 14 156 156 15

3% 10 7 11 11 15 4 3 b 6y b 5 11 14
11 6 3 5 5 91 8y 4 7 12 6k 7 6} 3

5 1 7 2 ) 6 2 1 1 4 1+ 6 1 1
14 14 133 13 14 14 14 12 12 11 9 7% 8 9%

3315 100 9 8 4 5 7411 4 12 10 14 13

2 23 2 6 1 21 1 5 2 1 1y 2 4 2

There are striking differences exhibited in this Table, which can

eagily be noted by reading horizontally along cach row.
Candidate
1 is mainly placed in the lower half, & is as low as 14} & as high as 4
2 » A ’ ” L4 AR bAd " ”» ]r) " " 7
3 ”» " » " Ead b4 ARl " bR l()}_- ” » 2&
4 ”» ”" " ” 1Ipp(§r " . AR ”» ll " »” 1
5 ” ” » ”» 10“’()1‘ ”»” A bR ”»” 15 ” ” 4
6 ,, equally in the lower half and
the upper half . ' W 14 ' e 1
7 ,, mainly placed in the upper half o 8 » ' 1
8 ” ’” ’ ” lowoer ”» ” " ’ 15 ” i3] 7
9 ,, always ,, ’ v - R ¥ v . 9%
10 ,, mainly ,, , upper ,, v e 14 ' v 3
11 2 ’ ’” 3] ”” ’» ’ LRI 12 ” ’ 3
12 ”» DAIW&}'S ’ ”» ”” 3 ”” [T 11 7 133 ” 1
13 I ” ’” ” lower » ” [T 15 ” ” 7&'
14 11 m&in]y ’ ” ” ’ I3} 9 15 s L] 35
15 ,, always ,, 5 upper T (] ' v |

Perhaps the most striking

case is that

of Candidate No. 6,

who is placed 1st by two examiners, equal 2nd by onc examiner,
3rd by one examiner, 4th by three examiners, 7th by three
examiners, 10th by two examiners, 11th by one examiner, 12th by
one examiner, and 14th by one examiner.

On the other hand, there is considerable agreement as to the

good quality of Candidates No. 12 and No. 15, and as to the poor
quality of Candidates No. 9 and No. 13.

9. Classification of the Candidates.—The following Table shows

the number of Failures, Passes, and Credits allotted by the
different examiners.
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TABLE 4
CLASSIFICATION

Examiners Failures Passes Credits

et
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»

Examiner H ‘ ploughs ” not a single candidate and awards
eight Passes and seven Credits, while Examiner N  ploughs ”’
nine candidates and awards three Passes and three Credits.
Examiner L ‘“ ploughs *’ eight candidates and awards six Passes
and only one Credit. Examiner K * ploughs ”’ only one can-
didate and awards five Passes and nine Credits.

10. Table 5 shows the various awards to individual candidates :—

TABLE 5 Examinors

Xaminers
Qandi- Examiner awards?
A BCDEFGHJEKLMNTPQ!|F P C
1 PFPPFFPPFCPPFPC|5 8 2
2 PFFPPFFPFFFPFFP| 9 6 0
3 FFCPPPPPPCFPFPP| 4 9 2
4 PPCPCCCCCCFCCPP!|1 5 9
5 PFPPPPPPPCPFFPP| 3 11 1
6 FFFCCCCCPPFPPCP 4 5 6
7T PPCPCCCCCCPPCCC| O 5 10
S8 PFPFFPPPFPFPFPP|, 6 9 0
9 FFFFFFPPPPFPFPFFI|[I0 5 0
10 FPFPFPCCCCPPPPP,| 3 8 4
11 PFCPPCPPCCFPFRC 3 7 5
12 CPCPCCCCCCPCPCC| 0 4 11
3 FFFFFFFPFPFPFPP 10 5 0
4 FPFPPPCCPPPPFFP 4.9 2
5 CPCCPCCCCCCCCCC! 0 2 13

1The letters F, P, C are used as abbreviations for Failure, Pass, and Credit
respectively.
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There is no complete agreement between the whole body of
examiners in regard to the classification of any one candidate.
They approach agreement most nearly in the case of Candidate
No. 15, to whom thirteen examiners award Credit and two a Pass.
Candidate No. 6 is ‘“ ploughed ”’ by four examiners, awarded a
Pass by five, and a Credit by six examiners. 'There are eight
candidates altogether out of the fifteen who might in a real
examination have received a failure-mark, a pass-mark, or a
credit-mark, depending on the particular examiner who happened
to mark his script.

11. We can pursue the origin of these differences by investigat-
ing the number of marks allotted by the different examiners to

the answers to individual questions. They bring out the same
kinds of difference.

The number of options was a large one, and the maximum
number of candidates who answered any one question was ten.

Tables 6, 7 and 8 show the marks awarded for the answers to
Qns. 13, 19 and 23.

TABLE 6 TABLE 17
QUESTION 13 QUESTION 19
Candidate 2 14 | Candidate 1 3 4 56 8 910111213
Examiner Ahlil:::o?d Examiner Marks Allotted
A 10 0 A 8 6 6 8 7 8 4 412 4
B 7 2 B 75 4 56 4 3 2 2 9 17
C 9 3 C 9 9 7 7 8 5 4 614 9
D 8 3 D 8 6 3 7 4 4 4 4 8 8
E 13 3 E 7 412 6 7T 5 3 51411
F 8 4 F 8 71010 6 6 3 513 8
G 5 7 G 9 9 8 7 7 8 3 410 17
H 7 7 H 10 8 7 8 6 8 6 413 12
J i 3 J 6 7 9 8 8 86 6 41512
K 153 3 K 1210 6 9 7 4 3 613 10
L W7 4 L 10 9 4 7 7 4 4 5 910
M 10 4 M 9 7 6 7 7 6 4 51010
N 9 2 N 8 5 4 4 4 2 2 5 8 8
P 9 4 P 1010 410 7 4 3 5 13 13
Q 14 2 Q 1014 56 8 6 7 8 614 8
Lowest Mark 5 0 Lowest Mark6 4 3 4 4 2 2 2 8 4
Highest
Highest Mark 14 7 Mark 12141210 8 8 8 615 13
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TABLE 8
QUESTION 23

Candidate
3 4 10 11 12 13 15
Examiner Marks Allotted

A 4 10 5 3 8 4 12

B 4 9 4 3 6 2 7

C 7 11 6 8 15 2 9

D 8 13 6 8 4 2 9

E 5 14 11 8 11 3 7

F 5 13 7 b5 7 2 10

G 6 12 8 7 9 1 10

H 7 11 8 6 15 4 11

J 6 12 10 9 15 3 8

K 7 11 8 5 11 2 10

L 6 11 6 7 8 b 9

M 8 12 6 6 10 4 11

N 6 13 7 4 4 2 8

P 5 10 6 4 10 3 11

Q 5 12 7 7 8 6 9
Lowest Mark 4 9 4 3 4 1 7
Highest Mark 8 14 11 9 15 6 12

12. If, taking 40 as the Pass-mark and 50 as the Credit-mark
out of a total of 96, we may regard 5 or 6 marks, for a question
with a maximum of 16, as a Pass-mark, 8 marks as a Credit-mark,
and 12 as ‘‘ very good marks,” a glance at the foregoing Tables
will indicate the differences of view of different examiners in
regard to particular answers.

Let us take the answer of Candidate No. 12 to Qn. 23. Three
examiners (C, H and J) regarded this answer as of such excellence
that they awarded it nearly full marks (15 out of 16); two
(D and N) thought it so poor that they awarded it only 4 marks—
259, of the maximum.

Take again the answer of Candidate No. 14 to Qn. 13;
Examiner A regarded it as worthless; Examiners B, N and Q
only gave it 2 marks, but Examiners G and H gave it 7, or nearly
half-marks, a valuable contribution towards the number
required for a Pass or a Credit.

13. We now turn to the candidates in regard to whom there
is more agreement among the examiners. Let us compare the
answers of Candidates No. 11 and No. 12 to Qn.,19. The marks
allotted to these two candidates are absolutely different ; they
do not overlap. The marks of Candidate No. 11 range from
2 to 6, those of No. 12 from 8 to 15. All the examiners regard
the first answer as poor or mediocre, and the second as (say)
from  fair to good.” The difficulty arises when the examiner
tries to translate such epithets into marks. The question may
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certainly be asked how far this is possible in a subject like History
at the stage of the School Certificate Examination.

We know from experience that many experienced examiners
in History object on principle to allotting numerical marks, and
prefer the * literal ” marks, a, 8, y, etc., of the ¢ Oxford system.”
We shall discuss later the results of an investigation on History
scripts (though of a far higher standard) in which literal marks
were used (see Chapter X).

14. Results of Second Investigation and Comparison with the
Results of the First Investigation.—We now turn to the second
marking given by fourteen out of fifteen of the same examiners
a year later (see para. 2 above), set out in Table 9 below :—

TABLE 9
SECOND MARKING. ToTAL MARKS AWARDED (UNADJUSTED)

Examiner
Camdidate B C D E F G H J K L M N P Q
1 20 43 32 55 40 43 53 61 40 43 44 36 41 40
2 27 34 23 43 34 41 35 35 29 29 40 34 32 36
3 31 48 29 36 39 49 46 45 48 39 35 34 49 44
4 45 49 34 57 51 45 38 39 46 33 43 49 40 40
5 27 45 24 49 40 52 48 45 42 38 45 40 39 050
6 48 27 31 49 51 66 656 50 44 43 52 40 N3 45
7 43 54 37 56 43 71 55 53 44 42 50 48 57 50O
8 34 33 25 47 36 31 35 31 34 30 37 30 39 48
9 30 30 21 20 22 34 43 35 32 25 35 28 24 27
10 41 46 32 40 37 44 42 37 49 39 39 42 43 43

11 20 43 27 38 40 45 48 39 44 30 43 36 40 42
12 40 61 24 63 41 46 57 62 63 28 45 H3 53 H4
13 29 32 16 32 25 42 41 33 38 29 40 40 37 38
14 40 35 28 29 33 61 46 48 42 34 40 43 206 28
15 49 50 51 56 54 52 48 50 51 43 48 41 48 37

For Second Investigation :!
Pass Mark 38 34 33 40 40 38 36 40 38 38 38 35 38 40
Credit Mark 48 45 50 50 50 46 48 50 48 48 48 49 48 50

For First Investigation :*

Pass Mark 38 40 32 40 38 38 34 40 38 42 40 40 38 40
Credit Mark 48 50 45 50 48 48 50 50 48 48 50 050 48 50

15. The general character of the results, considered as a
whole, and withbut reference to differences in regard to individual
candidates, is the same as on the previous occasion (sce paras.
5 and 6 above). The total number of different marks allotted
to the fifteen candidates, who, it is to be remembered, were
adjudged as of equal merit by the School Certificate authority,

! These limits were fixed by the examiner himsclf in each case (see para. 3 above).
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was 44 on the second occasion, as against 42 on the first, and
the extreme range of marks allotted was from 16 to 71 on the
second occasion as against a range of from 21 to 70 on the first
occasion. It is to be remembered that the number of examiners
was one less on the second than on the first occasion—fourteen
instead of fifteen. It will be seen that the differences of opinion
between these fifteen examiners as to the merits of the various
candidates would make any criticism of the original authority
out of place. What has been demonstrated is not the failure
of an individual or an examining authority but a failure in method,
in all probability characteristic of any examination of this kind.

18. In order to provide for the differences of standard for
Credit and Pass adopted by the different examiners, the marks
awarded on the second occasion were adjusted in exactly the
same way as that described in para. 7 above. It will be remem-
bered that this adjustment does not alter either the order of
the candidates, or the number of Failures, Passes, and Credits,
assigned by the different examiners, but provides for a more
accurate comparison of the numerical marks awarded, taking
into account the differences of numerical marks allotted for the
limits of Failure, Pass, and Credit.

17. Table 10 below shows the marks awarded by the fourteen
examiners B to Q on the two occasions, as adjusted, and the
differences between each pair of marks :—

TABLE 10
COMPARISON OF ADJUSTED MARKS OF FIRST AND SECOND
INVESTIGATIONS
Examiner B Examiner O Examiner D Examiner E

1st 2nd Differ- 1st 2nd Differ- 1st 2nd Differ- 1st 2nd  Differ-
Candidate Marking ence Marking ence Marking ence Marking enoe

33 31 —2 43 48 +5 41 39 —2 30 55 +25
2 27 28 41 37 40 43 40 28 —12 41 43 +2
3 31 33 +2 55 853 —2 42 35 —7 40 36 —4
4 40 47 47 52 54 42 43 41 —~2 63 57 —6
5 34 28 —6 41 50 +9 41 29 —12 42 49 +7
6 37 50 413 37 32 —5 53 38 —15 53 49 —4
7 48 45 —3 53 68 +5 43 42 —1 57 56 —1
8 22 36 +14 456 39 —6 34 30 —4 37 47 +10
9 27 32 +56 37 3 —2 38 25 —13 27 20 —7
10 41 43 42 39 51 +12 42 39 —3 39 40 +1
11 29 31 +2 50 48 —2 44 33 —11 48 38 -—10
12 40 42 42 68 64 —4 42 29 —13 60 63 +3
13 26 31 +6 35 38 +3 38 19 —19 34 32 —2
14 41 42 41 30 41 +11 41 34 —7 40 29 —11
15 44 61 47 55 B5 0 52 51 —1 45 86 <11

Average 34:6 38-0 +-3-4 45-147-1 4-1-9 42-3 34-1 —8-143-744-7 +0-9
Average difference,
neglecting signs 49 4.7 81 6-9
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TABLE 10—continued
Examiner G

Examiner F
1st 2nd Differ-
Candidate Marking ence

1 36 40 44

2 39 34 —5
3 45 39 —6
4 62 51 —11
5 49 40 -9
6 55 51 —4
7 50 43 -7
8 43 36 —7
9 31 22 -9

10 42 37 -5
11 50 40 -—10
12 50 41 -9
13 33 25 -8
14 46 33 —13
16 71 54 —17

Average 46-8 39-1 —17-7
Average
difference, 83
neglecting
signs

Examiner K

1st 2nd Differ-
Oandidate Marking ence

1 50 42 -8

2 34 31 -3
3 53 50 -3
4 556 48 —17
5 50 44 —6
6 48 46 —2
7 55 46 —9
8 41 36 —56

9 40 34 —6
10 54 51 -3
11 51 46 -5
12 70 64 —6
13 43 40 -3
14 46 44 —2
15 60 53 —7

Average 50-0 450 —5-0 38:7 36:9 —1-8 452 44-4

Average

difference, 50
neglecting

signs

I1st 2nd Differ-
Marking ence
46 46 0
31 44 +13
43 53 +10
50 49 -1
42 56 +14
63 68 +3
62 73 +11
41 33 -8
40 36 —4
52 48 —4
43 49 -6
51 60 —1
34 45 +11
60 64 +4
62 56 —6

48-0 51-3 +3-3

6-5
Examiner L

1st 2nd Differ-
Marking ence
42 45 43
32 31 -1
38 41 43
38 36 -3
40 40 0
36 456 +9
47 44 -3
33 32 -—1
28 26 —2
40 41 41
34 32 -2
42 29 -—13
35 31 —4
42 36 —6
53 45 —8

39

Examiner IT

1st

2nd

Marking

48
46
49
52
47
51
58
41
46
65
49
61
44
53
65

55
39
48
42
50
58
57
39
46
45
50
59
44
48
50

Differ-
ence

+17
-1
—1
—10
+3
+7
—1
-2
0
—10
+1
—2
0
-5
—15

11

Examiner J
1st 2nd  Differ-
Marking enoco
31 61 430
31 36 -4
43 45 +2
52 39 —13
47 45 -2
41 50 +9
58 63 -5
36 31 -5
43 36 —8
67 31 -—-20
556 39 —16
70 62 -—8
38 33 -5
47 48 +-1
53 50 —3

51-048-7 —2-3 46-8 44-2 —2-0

4-7
Fxaminer M

1st 2nd  Differ-
Marking ence
42 46 +4
41 42 +1
46 37 -9
52 45 -7
39 47 48
49 64 +56
46 52 +7
41 39 -2
40 37 -3
47 41 —6
46 456 —1
53 47 —6
43 42 —1
41 42 +1
53 50 —3

87

Examiner N

18t

2nd

Marking

31
32
36
50
32
48
63
25
24
45
38
44
38
34
52

41
39
39
50
44
44
49
34
32
46
41
b4
44
46
44

Differ-
ence

410
+17
+3
0
+12
—4
—4
+9
+8
0
43
+10
+6
+12
—8

—0-8 38-8 43-1 +-4-3

4-3

6-4
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TABLE 10-—continued

Examiner P Examiner Q
Candi- 1st 2nd Differ- 1st 2nd Differ-
date Marking ence Marking ence

i

43 43 0 50 40 —10

2 36 34 —2 42 36 —6
3 47 51 +4 46 44 -2
4 41 42 +1 43 40 -3
5 40 41 +1 48 50 42
6 52 55 +3 47 45 -2
7 52 59 47 51 50 —1
8 40 41 +1 45 48 43
9 25 25 0 37 27 —-10
10 40 45 +5 40 43 43
11 43 42 —1 52 42 -—-10
12 59 56 —4 62 54 -—8
13 42 39 -3 45 38 —17
14 28 27 —1 41 28 —13

15 51 50 —1 &3 37 —16
Average 42:6 43-3 +0-7 46-8 415 —5-3
Average
difference, 2:3 6-4

neglecting
signs
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18. We shall deal with a comparison of the two sets of numerical
marks later. In some ways it is more interesting to compare
the variation of the examiners’ judgments in regard to the
awards of Failure, Pass, and Credit. They are set out in
Table 11 below :—

TABLE 11

AwARDS oF FAILurge, Pass, aND CrepiT (F, P AnD C)

Examiner
B C D E I G H
I1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd
Oandidate Marking Marking Marking Marking Marking Marking Marking
1 FF PP PF¥F FFC FPr rpr rPCcC
2 FF ¥ P PF PP ¥¥ ¥FP PF
3 ¥ ¢CC P¥ PF PF PC PP
4 PP CC PP CC CC CP CP
5 ¥ » PpPC PF PP PP PC PC
6 FC FF CF CcP CZC > C C ¢
7 PP CC PP CC CP CC > C
8 F ¥ PFP F¥ ¥»P PF PF¥ PF
9 F¥F ¥F ¥ ¥FF ¥FF ¥ PF PP
10 PP FC PF ¥P PF CP CUP
11 F ¥ ¢CP PF PF¥ CP PP PC
12 PP CC PF CC CP > C CC
13 FF F¥ F ¥ F¥ FF ¥FP PP
14 PP FP PF PIFr PF CC CP
15 PC CC CcCC rc¢c cc¢ > C C C
No change 13 9 6 7 7 7 7
No. of candidates
moved one class
up 1 3 3 1 4 3
No. of candidates
moved one class
down 2 8 4 7 4 b
No. of candidates
moved two
classes up 1 1 1
No. of candidates
moved two
classes down 1
Total No. of
Failures 9 8 6 4 312 5 5 4 7 2 2 0 2
Totale No. of
Passes 6 5 3 4 10 2 6 6 5 6 6 8 6

Total No. of
Credits 0 2 6 7 2 1 4

[543
=] 5
2]
IS |
-3
-3
IS |
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Candidate

ORI WD =

No change

No. of candidates
moved one class
up

No. of candidates
moved one class
down

No. of candidates
moved two
classes up

No. of candidates
moved two
classes down

Total No. of
Failures

Total No. of
Passes

Total No. of
Credits

THE MARKS OF EXAMINERS

J

TABLE 11—continued

Examiner
K L M N P

1st 2nd 18t 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd
Marking Marking Marking Marking Marking Marking Marking

ol L -TolelobL-L-Jol -L-Kok 1L

QHEQEEHEHEQQRHRYEQ

ol Mi-Tolofol L XoL Tolelol Yo

P PP PP FP PP CP
¥ FF PP FF FF PF
¢cC FP PF FF PC PP
P FF CP CC PP PP
P PP FP FP PP PC
P FP PC PP CC PP
P PP PC CP CC CC
¥F FF PF FF PP PP
¥F F F PF FF FF FF
cC PP PP PP PP PP
P FF PP FP PP CP
¢cC PF CP PC CC CC
P FF PP FP PF PF
P PF¥F PP FP FF PF
¢c ¢cpPp CC CP CC CF
8 10 7 7 13 8
2 3 6 1 1
7 3 5 2 1 5
1
3 8 8 13 9 4 3 4 1 5
8 6 7 1 9 3 9 8 6 9 7
4 1 0 3 3 3 2 45 5 3

19. It will be seen that when the fourteen examiners came to
make the awards of Failure, Pass, and Credit to the fifteen several
candidates on the second occasion, they had changed their minds
in 92 cases out of a total of 210.

20. The examiners were on the whole more severe on the
second occasion than the first. The number of Failures, Fasses,
and Credits given by the individual examiners, B to Q, on the
two occasions are shown at the foot of Table 11.
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21. Examiners B and P are the most consistent in their awards.
Examiner J keeps nine candidates in their original classes, but
moves one candidate two classes up and three two classes down
(from Credit to Failure). Examiner D moves eight candidates
one class down and one two classes down. Examiner K moves
seven candidates down one class. G moves four candidates up
one class and four candidates down one class.

The case of G and similar cases are particularly interesting
because they show that an examiner may return the same
number of Failures, Passes and Credits on two occasions, but
place different candidates in these categories. Steadiness in
statistics of classification is therefore not necessarily a proof of
steadiness of judgment. The ordinary methods of scrutinising
the marks of an assistant-examiner after his first trial scripts
have been inspected would completely fail to reveal variability
of this kind. J’s classification statistics are not very different
on the two occasions (he diminishes the number of Credits by one
and of Passes by two), but he alters the class of six candidates
out of fifteen.

Only B and P make substantially the same awards on the
two occasions.

22. We now turn to the numerical results. The marks in
Table 9 have been adjusted, in view of the difference of the
limits fixed by the individual examiners for Pass and Credit
noted at the bottom of Table 9, in exactly the same way as the
marks in Table 1 were adjusted (see para. 7 above) to render
them more comparable.!

It may be pointed out that six examiners, B, E, J, K, P and Q,
kept their limits unaltered, while some of the rest altered the
limiting marks by as much as 5 or 6 units, and the difference
between those limits by as much as 4 units.

23. Table 10 above shows the adjusted marks of both the
first and second markings of each examiner, with the differences
between the two markings, the average marks of the two mark-
ings, the average differences taking signs into account, and the
average differences neglecting signs.

24. The differences shown earlier in the classification of
candidates are in some cases more strikingly evident in the
numerical marks. Thus Examiner E gives Candidate No. 1
30 marks on the first occasion and 55 on the second ; in two
other cases he gives 10 or 11 marks more on the second occasion
than on the first, while in two others he gives 10 or 11 marks less.

11t will be remembered that this adjustment does not alter the order of the can-
didates or their classification.
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His average only varies by a unit and he awards the same number
of Failures, one less Pass, one more Credit. Yet he changes
his mind in regard to the fate of eight candidates out of fifteen.
One is bound to ask oneself whether this irregularity of judgment
would not display itself equally during the progress of marking
500 papers on the same occasion. It is, for the candidates
concerned, a formidable irregularity ; yet it is important to
note that it is one which no head-examiner could possibly detect
by the ordinary methods employed. E, with this remarkable
unsteadiness of judgment in regard to the performance of in-
dividual candidates, would in all probability be regarded as a
steady examiner just because he kept his statistics steady,
unless some flagrant case of mis-marking on the border-line
attracted attention.

25. In some cases the examiner has altered his general standard
on the second occasion. D gives lower marks than on the
first throughout, and moves eight candidates down a class (and
one two classes), and K gives lower marks throughout and
moves seven candidates down a class. Such changes might
possibly be detected in a real examination ; but if they occurred
on one day and were compensated for on the next in the course
of marking 500 scripts during, say, a week’s work or a fortnight’s
work, the chance of detection would be small. In an examination
where school-records were consulted, some of the irregularities
might be detected. But it is difficult to see at present how in
a large-scale examination such irregularities of judgment could
be adequately dealt with in the interest of all the candidates.

26. Of the fourteen examiners there is one, P, who is ex-
ceptionally steady and whose mark never varies by more than 7 ;
B, though he gives one difference of 14, and another of 13
marks, is also much above the average in steadiness (see Table
10 above).

27. It may perhaps be noted here that four of the examiners
(B, E, F, P) volunteered the opinion that the question-paper
was of average standard, and that five (C, D, H, K, Q) regarded
it, for various reasons, as difficult. The marks of those examiners
who thought the paper difficult were on the whole higher than
the marks of those who thought that the paper was of the
ordinary standard. The average of the averages of B, E, F, P
was 41-9 on the first, and 41-3 on the second occasion ; those
of C, D, H, K, Q were 47-0 on the first and 43-3 on the second
occasion. Only one examiner, K, said (on both occasions) that
he had marked leniently owing to the difficulty of the paper.



CHAPTER I1
MARKING OF SCHOOL CERTIFICATE LATIN SCRIPTS

28. Character of the Examination Papers.—'The scripts investi-
gated were written in answer to two two-hour papers. We give
below a summary of the questions in each paper together with
the maximum marks assigned to each.

PAPER 1.

Qns. 1, 2 and 3 were on accidence. Maximum for cach Qn.,
10 marks.

Qn. 4. Short passage for translation, with explanation.
Maximum, 10 marks.

Qn. 5. English sentences for translation into Latin.
Maximum, 50 marks.

Qn. 6. (An alternative to Qn. 5.) An English passage for
translation into Latin. Maximum, 50 marks.

Qn. 7. Two Latin passages (unseen), one in prose and one
in verse, for translation into Knglish. Maximum, 60 marks.

Total marks for the paper, 150.

PAPER II (Set Books).

Qn. 8. Two passages of prose to be translated into English,
30 marks each. Maximum, 60 marks.

Qn. 9. Short passages of prose for translation and comment.
Maximum, 10 marks.

Qn. 10. A request for explanatory notes on certain passages
in prose. Maximum, 10 marks.

Qn. 11. An historical question. Maximum, 16 marks.
B 17
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Qn. 12. Two passages of verse for translation into English.
Maximum, 60 marks.

Qn. 13. A question on scansion. Maximum, 8 marks.

Qn. 14. Passages of verse for translation and grammatical
comment. Maximum, 10 marks.

Qn. 15. Two short passages in verse for explanatory
comment. Maximum, 10 marks.

Qn. 16. A question on the narrative of the poem.
Maximum, 16 marks.

Total marks for the paper, 200.

29. Special Object of the Investigation and Method of Selection
of Scripts.—The object of the investigation was similar in some
ways to that of the investigation on School Certificate History
Scripts, namely, to examine the discrepancies between the
markings of scripts which on the first marking appeared to be
of approximately the same value. It was, however, in some
ways more complex than the investigation on the History scripts,
since the scripts were written as answers to two examination-
papers instead of one.

The scripts of fifteen candidates were supplied by the School
Certificate authority concerned, thirty in all, so selected that
the candidates had obtained exactly the same moderate mark
for the two papers combined. As in other cases, every trace
of the origin of the scripts and of the original marking was
removed from the scripts before they were -circulated to
the examiners. No marks were made on the scripts by the
examiners. '

30. Procedure.—Fifteen examiners were selected from the panel
of a School Certificate authority, other than the one by whom
the scripts had been furnished. The examiners were informed
that the object of the investigation was to form an estimate of
the differences in marking between different examiners, but as
in the case of History they were not informed that the scripts
had been originally marked as being of the same value.

31. The scripts were first submitted to two examiners of the
panel, who were treated as Chief Examiners, and who, after
they had marked the scripts independently on the basis of the
original marking-scheme, were asked to be responsible for a
revised marking-scheme.
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Simultaneously, copies of the examination-papers (not the
scripts) together with the original marking-scheme were sent to
the other thirteen examiners for comment, and their comments
were then considered by the two Chief Examiners.

As a result of this procedure, two final marking-schemes, more
detailed than the original marking-scheme, were framed by the
Chief Examiners, which differed between themselves in only
one respect, viz., that more detailed instructions were given for
unprepared passages for translation from and into Latin under
Scheme I than under Scheme II, the maximum for each question
remaining the same.

32. The Chief Examiners drew up fourteen additional general
instructions included in both Scheme I and Scheme II, together
with a sample passage marked by them. Scheme I included
nineteen more detailed instructions than Scheme IT in respect
of the unprepared passages for translation from and into Latin
in Paper I, Qns. 6 and 7.* There was no other difference between
the two schemes.

33. Scheme I was supplied to the six examiners A to F,
designated below as Group I, who had stated that they preferred
the more detailed instructions; and Scheme II was supplied
to the seven examiners, G to N, designated below as Group II,
who preferred the less detailed instructions.

34. In the statistical analysis we have considered the results
of the two Groups both separately and together. It is obvious
that these two Groups cannot be strictly regarded as analogous
to two independent Boards, who would no doubt have adopted
marking-schemes differing far more widely.

In order to facilitate marking in considerable detail, the
original maximum for Paper I was, as shown above, 150, and
the original maximum for Paper II was 200. The two papers
were, however, treated both by the original authority and in
this investigation as of equal value; and the marks allotted
for Paper I in the first instance were therefore divided by 3
and those for Paper II were divided by 4, so as to yield
a maximum of 50 marks for each paper, i.e., 100 for the two
papers.

35. In Table 12 below, we give the total marks awarded
on this basis by the thirteen examiners to the fifteen
candidates.

10f these, 10 of the detailed instructions were given in respect of Qn. 6,
which was attempted only by a single candidate (sce para. 40 below).
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TABLE 12
MARKS ALLOTTED TO THE FIFTEEN COUPLES OF SCRIPTS
Two Papers. (Maximum for the two papers = 100)

Group 1 Group 11
Cand. Examiner Range Examiner Range
F H J K L M N

1 39 43 52 37 43 40 15 41 44 52 41 52 43 37 15
2 39 44 50 43 43 46 11 38 43 54 44 52 44 41 16
3 44 51 65 47 46 46 11 45 49 61 42 60 53 50 19
4 37 46 43 44 40 43 9 39 40 55 38 46 44 43 17
5 38 47 65 35 43 45 20 49 42 58 40 51 42 49 18
6 46 50 54 45 45 49 9 52 47 61 44 59 49 51 17
7 42 52 51 45 44 46 10 49 46 53 49 56 49 51 10
8 43 49 53 47 46 46 10 47 49 52 47 b51 48 48 b
9 32 42 49 34 36 38 17 42 37 53 36 46 41 40 17

156 32 38 41 28 34 34 13 33 33 50 33 45 38 41 17
Aver-38.6 45.1 49-8 39-7 40-342-5 12-7| 43-7 421 54-5 40-2 50-9 43-5 44-6 154
® Average of Average Marks Average of Average Marks
= 42.7 = 456

36. It is to be pointed out at once that whereas the fifteen
couples of scripts had all originally been assigned the same
moderate mark, under Scheme 1 they received 24 different marks,
ranging from 28 to 55, and under Scheme II, 28 different marks,
ranging from 33 to 61.1

In this investigation the examiners were not asked to allot
awards of Pass, Credit, and Distinction, as they were in other
investigations. We have only considered numerical marks.

37. If we now consider the marks allotted to the individual
candidates by the six examiners of Group I, we find that the
range (i.e. the difference between the highest and lowest mark
allotted to a candidate) varies from 9 to 20, with an average
of 12.7; and that with the seven examiners of Group IT (who
worked with the less detailed scheme of marking) the range
varies from 5 to 20, with an average of 15-4. The marks of
Examiner J are exceptionally high. His average is 54-5, whereas
the average of the averages for his group is only 45-6 ; again,
the average of Examiner C is 49-8 as against the average of
averages of 42-6.

38. The marks of individual examiners are set out in diagram-
matic form on the following pages. The order of the candidates
is the order in ascending magnitude of the ‘‘ Ideal ” * ‘marks

1'The total number of diffecrent marks allotted under the two Schemes was 31,
and the total range, from 28 to 61.
1 The term ““Ideal Mark " is explained in Part II (p. 186 below).
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allotted to them in accordance with the method of calculation
explained in Part II. The Ideal marks are indicated by the
thick lines in the middle of the two diagrams. The interest
of the diagram lies in the fact that certain examiners are almost
always above or below their colleagues. For instance, the graphs
for C and A in Group I never intersect, and similarly in Group 11
the graphs for J and K. In order not to overcrowd the diagrams,
the graphs for Examiners E and F in Group I and for
Examiners G, M and N in Group II are omitted. The actual
marks awarded by all these examiners are given in Table 12.
In an ordinary examination the marks of the exceptional
examiners might have been scaled down to a figure nearer the
average. But in the present investigation we wished to examine
the variations possible when experienced examiners in Latin
are working on the same detailed scheme but independently.

39. We shall deal more in detail later with the idiosyncrasies
of the different examiners.

We now turn to the marks for answers to individual questions,
for the comprehension of which a fuller description of the marking-
scheme is necessary.

40. We give in Tables 13, 14 and 15 below a general analysis
of the marks allotted to the answers by the two Groups. But
we may note that Group I had exactly the same instructions
as Group IT except in respect of Qn. 7, on which we shall comment
specially. We have omitted from the Table the figures for
Qn. 6 as it was answered by only a single candidate.

41. We see from Table 15 that candidates earn the highest
average marks for Qns. 1 and 2 (accidence), and for Qn. 8 (prose
set books). The average marks for the rest of the paper are
many of them considerably lower. The highest average per
cent. is 76-7 for an easy question in accidence, and the lowest
15.3 for Qn. 7, translation from Latin unseen into English.

The lowest average range is for Qn. 1 (accidence), the highest for
Qn. 15 (explanatory comment on two short passages), in which the
difference of standards between different examiners is very high.

Generally speaking there is a sharp difference between the
questions on accidence, in which the concurrence of examiners
is (as was to be expected) very high, and those on translation,
grammatical comment, and history, in which the examiners’ marks
were wide apart.

42. 'As will be seen from Tables 13 to 15, the examiners of
Group II on the whole mark much more generously than those
of Group I. The greatest differences between the averages of
the averages for the two Groups are for Qns. 9, 10 and 14, all
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of which are over 79, ; and the lowest for Qns. 1, 2, 4 and 8,
which are all under 19%,.

The two Tables 13 and 14 show that for Qn. 14 the averages
of the examiners of Group I range from 0-91 to 2-54 marks,
whereas those of Group II vary from 2-27 to 3-54, the maximum
mark being 10.

43. A contrast of the differences of standard between the
several examiners of Group I and between the several examiners
of Group II is interesting.

From Table 13 we see that in regard to Qn. 15 the several
examiners of Group I have very different standards, since the
difference between the highest and the lowest average (see rows
g, b and j) is 45:3%, of the maximum mark (10). The corres-
ponding figure in Table 14 (row j) for Qn. 15 is only 22-29 of the
maximum mark.

On the other hand, in Qn. 13 several examiners of Group I
agree fairly well with one another, the difference between the
highest and the lowest average being only 9-4%, of the maximum
mark (Table 13, row j), whereas the corresponding figure for
Group II is 269, of the maximum mark (see Table 14, row j).

On the whole, the examiners of Group Il show greater
differences of standard between themselves than those of
Group I; and this fact translates itself in another way in the
fact that Group Il have higher average ranges than Group I
(see rows k and ! of Tables 13 and 14).

44. Examiners show some consistency in marking higher or
lower than the majority of their colleagues; thus, in Group I,
Examiner C has a high average mark in all the questions, while
Examiner A has a low one (see Table 13, row d).

Similarly, in Group II, Examiners J and L have relatively
high average marks for most questions, while Examiner K has
a low one (see Table 14, row d).

45. The immediately preceding paragraphs deal only with
questions of which the maximum is low. We extract below
details of questions for which the maximum is either 50 or 60
marks, and which are therefore of great importance from the
point of view of the candidates. The figures given are expressed
as percentages of the maximum mark in each case.

Question
5 7 8 12
Maximum 50 60 60 60
Average of Group I 295 153 1733 553 {Table 13, row f
Averages {Group II 324 209 1725 609 |Table 14, row

Difference —2.9 —56 +0-8 —56
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Question
b 7 8 12
Difference be- Maximum 50 60 60 60
tween highest {Group I 111 125 1556 221 {Table 13, row j
and lowest |Group II 127 296 26-7 27-8 |Table 14, row j
averages

Difference —1.6 —17-1 —11:2 —5-7

Average range [Group I 149 157 20-8 26-3 [Table 13, row !
Group II  17-8 311 27-4 33.2 |Table 14, row !

Difference —2-9 —15-4 —6-6 —6-9

46. It will be seen that candidates score many marks on
Qn. 8 (translation of prose set books) and Qn. 12 (translation
of verse set book), but do not score many on Qn. 5 (translation
of English sentences into Latin) or on Qn. 7 (translation from
Latin unseen). The differences between the standards of the
two Groups in respect of these four questions are not great ;
but, on the other hand, the differences between the highest and
lowest averages of Group II for Qns. 7, 8 and 12 are much greater
than in the case of examiners of Group I, and are seriously
disturbing. Even for Group I the ranges are high for Qns. 8
and 12 and show serious differences between the standards of
the different examiners.

47. We give below in Table 16, as an example of close marking,
the marks for Qn. 1 :—

TABLE 16
LaTiN I. Question 1 (Accidence) Maximum = 10 marks
Group 1 Group 11
Cand. Examiner Range Examiner Range | Extreme
ABCDETF GHJKLMN Bango
1 6 6 6 6 6 6 O 6 6 6 6 6 6 6 0 0
2 5 5 5 6 5 5 1 56 6 6 5 5 5 5 0 1
3 6 6 6 6 6 6 O 6 6 6 6 6 6 6 0 0
4 9 9 9 9 9 9 0 99 9 9 9 9 9 0 0
5 6 6 6 6 6 6 0 6 6 6 6 6 6 6 0 0
6 T7T 7 6 7 71 8 7 7 7 7 7 171 2
7 7T7T 7T 8 7 7 1 8 7 7 7 7 7 71 1
8 7T 7T 7T 7 7170 7T 7T 7 77T 7170 0
9 4 4 4 4 4 4 O 4 4 4 5 4 4 4 1 1
10 6 6 6 6 6 6 0 5 6 6 6 6 6 6 1 1
11 77 7T 7 770 77T 7T 1T 7T 7T 70 0
12 6 6 6 6 6 6 0 76 6 6 6 6 6 1 1
13 8 8 8 8 8 8 0 8 8 8 9 8 8 8 1, 1
14 7T 7777170 8 7 7 7 7 7 71 1
156 6 6 6 6 6 6 O 6 6 6 6 6 6 6 O 0
Aver-
ages 6-56:566-566-66-56-50-2 6-76:566-566-66-56-566-50-5 0-6
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48. Here the differences between examiners are insignificant.
A detailed analysis might show that they depend on different
interpretations of not too legible handwritings.

49. As an intermediate type we might cite Qn. 4 (Latin
sentences to be translated and explained), in which the average
range (on a maximum of 10) is only 1-4 marks for Group I and
1.5 marks for Group II (while the average of the extreme ranges
for the two groups is 2 marks).

50. We come now to another kind of question with a maximum
of 10 marks, Qn. 15, which demanded explanatory notes on the
subject of two short passages in verse. The marks are given in
full in Table 17 below :—

TABLE 17
(Directions the same for both Groups)

Latin II. Qn. 15 (Explanatory motes on subject-matter of two short
passages in verse) Maximum = 10 marks

Qroup 1 f Qroup 11
Oandidate Examiner Range ! Examiner Range lﬂlx{mze

ABCDETF G HJKLMN
1 57 9 4 6 9 5 76 9 510 6 5 5 6
3 6 710 4 6 9 6 10 86 5 8 8 6 5 6
4 1 2 41 3 4 3 33 21 2 3 2 2 3
5 7 610 4 5 7 6 75 3 5 3 8 6 5 7
6 8 61010 5 8 5 9 7 87 48175 | 6
7 4 5 9 8 4 75 9 56 6 475 5 | 5
8 13 9 115 8 72 6 21 4 36 | 8
9 4 4 8 5 4 6 4 6 5 4 6 2 4 3 4 6
10 5 4 9 7 335 5} 5 6 5 4 2 5 6 4 7
11 3 3 5 2 2 4 3 4 4 2 35 5 2 3 ' 3
12 4 410 7 3 6 17 55 6 5 2 6 5 4 | 8
13 1 210 3 1 3 9 2 2 2 21 2 2 1 9
14 4 3 6 2 4 5 4 4 3 4 3 2 3 3 2 4
15 5 5 6 8 4 7 4 3 4 464553 | 5
Aa‘g; 41448247376153 | 5846484336534339 59

51. Here, as in the previous questions, the two Groups had
exactly the same instructions; the average range for Group 1
was 5-3, for Group II, 3-9; for the two Groups together, 5-9.
These are very large differences for a question with a maximum
of 10 marks—an average extreme range of nearly 609, of the
maximum. The Table shows that the variation in the marking
of short questions of the essay type is of the same order as the
variations in the marking of longer questions of this type and
of translations. The discrepancies for this particular question
are higher indeed than for any other question. But remembering
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that the maximum is only 10 and that (as stated in para. 34 above)
the marks were divided by 4 before being reckoned as part of
the final total maximum of 100, the differences between examiners,
though so large in their first expression, become almost negligible
so far as the fate of individual candidates is concerned.

52. When we come to the questions on translation to and from
Latin, to which maxima of 50 and 60 were allotted in the first
instance, and on which candidates earned a comparatively large
proportion of their marks, it is a different matter. We shall
give three examples of the marks for this type of question.
Table 18 below gives the marks for Qn. 8, a piece of translation
from a Latin prose author (set book) with a maximum of
60 marks.

TABLE 18
(Directions the same for both GQroups)

LaTiN II. Qn. 8 (Two passages from Ccesar for translation into English)
Maximum = 60 marks

Group 1 Group IT
Oand. Examiner Range Examiner Range Elme
A B C D E F G HJ K L M N

44 44 49 40 41 44 9 |33 43 50 38 46 45 35 17 17
46 41 52 51 44 48 11 |28 43 53 41 55 44 45 27 27
50 46 58 50 48 48 12 (41 51 54 45 52 53 52 13 17
650 45 50 53 44 48 9 (34 48 51 44 49 48 49 17 19
61 46 51 50 43 48 8 |39 43 54 43 54 42 54 15 16
48 43 51 46 39 48 12 |36 44 51 38 44 44 46 15 15
66 67 67 61 650 52 7 |43 50 57 59 56 50 53 16 16
49 52 53 50 563 653 4 |46 50 55 51 54 53 52 9 9
33 38 45 31 33 40 14 |23 33 47 34 42 41 35 24 24
37 32 42 17 36 43 26 |31 33 45 31 40 36 35 14 28
48 49 53 48 44 50 9 (46 45 54 43 564 49 45 11 11
48 44 47 33 40 45 15 (37 42 53 41 46 44 44 16 20
26 35 46 23 28 34 23 |27 32 47 28 38 30 35 20 24
43 44 53 43 43 43 10 |39 45 5% 44 52 44 41 15 15
16 33 30 43 24 28 30 19 (29 29 47 30 35 30 32 18 23

Au;::"i&l 43:1 50-0 40-7 40-9 44-9 12-5 | 35-5 42-1 51-5 40-7 47-8 43-5 43-5 16-5' 18-7

el ed e
WD ~O© IR W~

53. For Group I the average range was 12-5, or 20-89, of
the maximum ; for Group II the average range was 16-5, or
27-5%, of the maximum ; and taking both groups together we
find an average range of 187, or 31-29%, of the maximum. It
is true that there is one candidate (No. 8) for whom the extreme
difference between the thirteen examiners is only 9 marks on the
maximum of 60; but for Candidate No. 10 the extreme range
goes up to 28, or over 46%, of the maximum. One may well
question the validity of a system of test which yields results
so discrepant. Qn. 8 is one on which high average marks are
earned, and even when they are divided by 4, the differences
may affect the fate of a candidate seriously.
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54'. Qn. 12 is one on a set book in Latin verse, also with a
maximum of 60. The marks are set out in Table 19 below :—

TABLE 19
(Directions the same for both Qroups)
LaTiN II. Qn. 12 (Translation of Virgil—about 22 lines)
Mazximum = 60 marks

Group I Qroup II
Cand. Examiner Range Examiner Range nme
A B C D E F G H J K L M N

27 32 45 27 32 30 18 |33 40 41 35 44 35 27 17 18
32 40 47 26 35 41 21 |29 40 48 36 45 34 33 19 22
34 40 44 36 38 39 10 |28 42 55 30 52 43 42 27 27
8 27 26 16 24 19 19 |18 21 35 18 20 21 23 17 27
39 42 26 35 36 19 |40 35 50 31 48 32 42 19 27

32 40 40 29 36 36 11 |35 37 47 35 49 38 41 14 20

40 45 51 42 46 44 11 (46 43 564 47 52 47 48 11 14

65 56 59 51 53 49 10 (45 51 57 52 564 52 53 12 14

10 33 35 22 31 29 25 ;32 31 47 24 41 30 25 23 37
10 35 40 43 45 41 39 10 |29 38 50 32 42 3¢ 38 21 21
11 15 26 33 15 20 14 19 [29 22 44 24 36 19 23 25 30
12 43 40 53 46 40 44 13 |33 47 565 41 47 41 38 22 22
13 43 37 42 36 28 40 15 ;38 40 50 35 49 35 38 16 22
14 7 27 31 13 19 22 24 23 26 43 10 36 23 23 33 36
15 8 20 20 8 13 12 12 (16 18 37 13 31 15 15 24 29

As‘é::-27-5 36-140-729-2 32:7 32:915-8( 316 35-4 47-5 30-943-0 33-333-019-9| 244

© 00 IO WD
[
w

55. The results are of the same character as those for Qn. 8,
with the discrepancies somewhat increased. For Group I the
average range is 15:8, or 26-39%, of the maximum ; for Group I1
the average range is 19-9, or 33-2%, of the maximum ; and for
the whole thirteen examiners the average range is 24-4, or 40-79%,
of the maximum. The lowest extreme range is 14 (for Candidates
Nos. 7and 8). There are seven candidates for whom the extreme
range is 27 or over ; and there are two candidates (Nos. 9 and 14)
for whom the extreme ranges are 36 and 37, i.e. more than
609, of the maximum.

56. We now turn to Qn. 7 (two unseen passages, one in Latin
prose, one in Latin verse, for translation into English) in regard
to which a difference of opinion of the examiners led to the
adoption of two marking-schemes, a more detailed one for Group I
(six examiners), and a less detailed one for Group II (seven
examiners).! Group I had nine more detailed instructions (out
of eleven) than Group II. The marks are set out in Table 20
below. The question was attempted by only fourteen candidates
out of the fifteen.

1 More detailed instructions for Group I were also given in respect of the passage
of continuous English prose numbered as Qn. 6. But as this was attempted

by only one candidate we have left it out of consideration. The range for Group I
was 13 (out of 50) and for Group II, 19 out of 50.
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57. The average range for Group I is 9-4, or 1579, of the
maximum ; for Group II, 186, or 31-1% of the maximum.
If J’s marks are omitted, the average is 15-2, or 25:3%, of the
maximum. It might seem reasonable, at first sight, to attribute
the greater concurrence of the marks for Group I to their more
detailed instructions. But as against this hypothesis the follow-
ing point may be urged. In Table 15, which shows inter alia
the average ranges expressed as percentages of the maxima,
these figures for Group I are, with four exceptions, lower than
for Group II. On the whole, we should infer then that there
was greater concurrence in the marks of Group I examiners
than in those of the other Group. The difference between the
average range percentages in the case of Qn. 7 is 15-4, but there
is a difference in the same sense of 14-7 (nearly as great) in the
case of Qn. 13, and there are large differences in the case of Qns. 8
and 12 (6-6 and 6-9 respectively). Since quite large differences
are observed in the case of questions where the instructions to
examiners were identical, it would be unjustifiable to attribute
the large difference observed in the case of Qn. 7 entirely to the
fact that in this case the instructions to examiners were different,
though it may be that part of this difference is due to this cause.



CHAPTER III
MARKING OF SCHOOL CERTIFICATE FRENCH SCRIPTS

58. Character of the Examination Papers.—The scripts investi-
gated were written in answer to two two-hour papers.

Paper I comprised :—(1) A piece of dictation ;

(2) (a) and (b) Two pieces of French prose for translation,
each of approximately 20 lines, and (c) a short piece of French
verse for translation.

Paper II comprised :—(1) A piece of English for translation
into French ;

(2) An outline in English of a story to be expanded in
French, as an exercise in French composition.

59. Special Object of the Investigation.—The object of the
investigation was to inquire into the degree of consistency in
the marking of a set of scripts by the members of two independent
Boards of Examiners, all accustomed to the same standards and
to team-work on well-established lines.

60. Selection of Examiners.—Two Boards were set up, each
consisting of a Chief Examiner and six other examiners, selected,
with the concurrence of the Chief Examiner, from the panel of
a single School Certificate authority, other than that by whom
the scripts were furnished. The two Chief Examiners belonged
to the same panel as all the other examiners.

61. Selection of Scripts.—A School Certificate authority fur-
nished us with a complete mark-list of the candidates at an
examination. On the basis of this list we asked for 150 scripts
of candidates, selected so as to provide ‘ trial scripts”’ and
“ scripts for final marking *’ in the manner set out below.

62. Trial Scripts.—For the purpose of serving as trial scripts,
thirty-three scripts were selected of which the original total

34



SCHOOL CERTIFICATE FRENCH 35

marks varied from 77 to 87; thirty-four scripts were selected
of which the original total marks varied from 49 to 50; and
thirty-three scripts were selected of which the original total
marks varied from 10 to 16. These scripts were so chosen with
a view to supplying to each examiner as trial scripts two ‘‘ good,”
two ‘‘ medium,” and two * poor ”’ specimens. Samples chosen
as trial scripts were supplied in original to examiners, according
to the procedure described. All indications of the origin of the
scripts and of any previous corrections were entirely removed
from all the scripts.

63. Scripts for Final Marking.—For final marking, fifty scripts
were selected in such a way that the marks allotted to them by
the original authority corresponded roughly to a * normal
frequency distribution. The total range of their marks was from
2 to 87. These scripts were arranged in random order, re-
numbered, and, after the removal of all indications of their origin
and previous marking, were reproduced photographically. The
photographic reproductions were excellent and were as easy to
mark as the originals. Identical copies were supplied to the
examiners for final marking after the preliminary process of the
Board concerned had been carried out as described below.

64. Marking-schemes.—Each Chief Examiner was furnished
with a number of trial scripts, and, on the basis of the examination-
papers and these scripts, drew up a detailed marking-scheme
which was discussed and settled at a meeting of his Board, held
at the offices of the Examinations Enquiry Committee. A
number of scripts were on the table at the meeting, which in
each case lasted several hours. The main outlines of the two
marking-schemes are set out below.

Board I Board 11

Maximum Maximum

Marks Marks

Paper 1 Question 1  Dictation 11 20
2a Translation 15 35

2b ”» 20 30

2¢ ” 15 15

Style -— 10

Paper II Question 1 30 Hb
2 20 35

Total 111 200
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The above marks were subsequently reduced in both cases to
a maximum of 100.

In addition to the schemes summarised above, Board I adopted
five “ General Rules ”’ applicable to both Papers, and schemes of
detailed directions including about 640 items for Paper I and
290 for Paper II.

Board II adopted a set of General Rules applicable to the
questions in Paper I and another set for Paper 11, and in addition
to these General Rules schemes of detailed directions including
700 items for Paper I and 300 for Paper II. These detailed
directions did not, of course, require any appreciable effort of
memory on the part of the examiners ; the majority concerned
the rendering into French or English, as the case might be, of
particular words or phrases in the passages set for translation.

65. It is interesting to note that while the general methods
used by the two Boards were obviously the same, the detailed
directions were in a number of cases different, and in some
actually conflicting.

For Paper I there were 35 conflicting directions, and for
Paper II there were 16, i.e. 51 conflicting directions in all, out
of a total possible of between 900 and 1,000. The differences
mainly concerned points of English and French style in trans-
lation. It would be difficult to maintain, in view of the large
number of cases, that any single candidate would be likely to
suffer severely from unmerited blows of chance on account of
these differences. He might be as likely to gain in one case as
to lose in another—though Board II was on the whole more
severe. It disallowed 36 renderings permitted by Board I,
whereas Board I only disallowed 15 renderings permitted by
Board II. In a very large number of the passages discussed
there were a number of alternatives allowed by both Boards.

66. After the examiners’ meeting, each member of the Board
received six trial scripts (two good, two medium, two bad ; see
para. 62 above) and marked them for the scrutiny of the Chief
Examiner, by whom they were returned with his comments.
The Chief Examiner of one Board amended his marking-scheme
somewhat after receiving the marked trial scripts.

67. Copies of the fifty scripts reproduced photographically
were then circulated to each examiner and a week was allowed
for marking. After the examiners had marked these scripts,
eight or nine of the marked scripts were chosen from the fifty
corrected by each examiner in such a way as to secure the
presence of one script of each candidate in the new set of fifty
marked scripts, and the whole of this set so chosen was sent
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to the Chief Examiner. The Chief Examiner, on the basis of
the marks of these scripts, then prescribed certain adjustments
in the marks of individual members of the Board, which were
made in the office, and of which details are given below.

Board I.—The marks of Examiners A and E were reduced
by 19, those of C and F by 29, of D by 3%, of B by 49%,.

Board II.—The marks of Examiner J were reduced by
2 units throughout, and those of L were raised by 2 units.
The marks of H were reduced in accordance with the following
scale : the marks from 50 to 100 were reduced by 8; those
from 45 to 49 by 7 ; from 40 to 44 by 6 ; from 35 to 39 by 5;
from 10 to 34 by 4; below 10 no change. The marks of
Examiners G, K and M were not altered.

68. After the procedure adopted in the foregoing paragraph
had been carried out, a list of the adjusted marks of the can-
didates, 300 marks in all, was drawn up for each Board, arranged
in each case in order of magnitude; and the list was sent to
the relevant Chief Examiner. The examiners had been asked
at the outset to bear in mind, while marking, the awards of
Failure, Pass, Credit and Distinction, based on the following
limiting marks : Pass 359, Credit 45%,, Distinction 70%,.

After a scrutiny of their respective lists, the two Chief
Examiners, with the object of securing what seemed to them a
reasonable number of awards in the various categories, finally
fixed their limits as follows :—

Board I .. Pass 339, ; Credit 439, ; Distinction 679,
Board II .. Pass 359%,; Credit 509, ; Distinction 709,

69. The adjusted marks are set out in Table 21 below, and
symbols showing the awards by the Examiners of Failure marks
(F), Pass (P), Credit (C) and Distinction (D) are set out in
Table 21a below.

70. It will be noticed that the range of marks for individual
candidates (i.e., the difference between the highest and lowest
marks allotted to them) varies with Board I from 2 to 19 ; and
with Board II from 3 to 16.

The average range for Board I is 10-6, for Board II 7-8. But
it is to be pointed out that, in 32 cases out of 50, Examiner A
marks lower than any other member of his Board ; if his results
were for the moment excluded, the range of his Board would
only be from 2 to 17, and the average range would be 75,
approximately the same as, but slightly lower than, that of
Board II.
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TABLE 21
ToraL ADJUSTED MARKS
Board 1 Board II
irreapec-
tive of
Exam-
iner A’s
Cand. Examiner Range marks Examiner Range
A B (o] D E F G H J K L M
1 66 66 65 62 57 68 11 11 (65 53 68 66 64 69 16
2 52 54 51 49 50 48 6 6 (49 45 53 55 50 52 10
3 46 50 50 47 44 48 6 6 (46 47 54 55 50 48 9
4 35 44 46 41 40 40 11 6 |38 42 43 42 39 42 5
5 13 23 25, 29 18 20 16 11 {13 21 20 16 19 18 8
6 44 67 53 64 55 51 13 6 |52 59 58 59 58 64 12
7 58 60 62 59 60 66 8 7163 60 64 59 70 69 11
8 26 36 37 38 31 30 12 8 |37 46 36 40 44 38 10
9 6 16 15 17 18 12 12 6 7 7 10 7 11 8 4
10 46 61 69 56 53 63 17 10 {60 59 58 58 61 58 3
11 47 52 50 48 47 53 6 6 (49 55 56 50 49 51 7
12 66 70 61 61 60 67 10 10 |61 62 62 66 60 59 7
13 42 51 61 52 48 54 12 6 |65 57 50 51 54 49 8
14 28 36 32 32 34 31 8 5 (29 34 25 26 29 24 10
15 35 49 42 43 46 47 14 7 |46 52 50 47 51 46 6
16 31 39 32 37 36 32 8 7 (33 38 31 36 31 27 11
17 1 7 6 5 8 b 7 3 4 4 0 2 3 2 4
18 66 64 62 63 64 73 11 11 |63 67 70 66 68 67 7
19 68 170 68 172 170 68 4 4 (67 69 73 70 67 12 6
20 30 43 35 42 39 43 13 8 [41 43 42 41 42 38 5
21 63 63 68 63 64 65 5 b5 (60 65 59 67 61 65 8
22 49 57 53 59 46 53 13 13 [48 52 56 53 49 50O 8
23 48 586 50 49 b5 51 8 7|60 56 53 55 58 54 8
24 560 54 54 54 b4 61 11 7 1556 66 60 58 56 52 8
26 67 68 68 66 67 68 2 2168 63 70 68 70 171 8
26 30 38 38 41 40 40 11 3 (37 41 39 38 39 35 6
27 28 36 30 33 37 37 9 7132 39 37 39 35 33 7
28 32 42 40 43 36 40 11 7 {40 42 43 48 45 49 8
29 31 41 39 41 38 39 10 3 |41 41 36 44 40 39 8
30 42 52 49 53 49 48 11 5 |51 47 47 654 57 53 10
31 45 52 44 48 50 53 9 9 |54 54 57 50 58 55 8
32 36 42 42 46 43 40 10 6 |42 44 43 45 42 44 3
33 50 58 47 51 51 48 11 11 {50 55 50 51 54 51 5
34 44 563 49 50 50 50 9 4 148 48 49 51 53 47 6
356 30 54 51 48 47 46 15 8 |46 48 51 52 52 47 6
36 76 80 172 72 68 75 12 12 |68 1713 171 772 14 9
37 12 23 18 21 19 21 11 6 |20 28 21 18 24 15 13
38 20 39 28 34 31 32 19 11 |26 31 26 29 32 2 6
39 36 48 45 41 39 38 13 10 {34 38 30 43 38 37 13
40 17 26 24 23 21 23 9 5|14 16 14 18 18 12 6
41 66 74 65 66 66 71 9 9|66 63 65 70 65 62 8
42 44 54 48 54 50 51 10 6 |51 45 650 5655 53 47 10
43 46 62 45 650 55 52 17 17 |58 50 52 50 57T 52 8
44 49 56 56 51 59 65 16 14 [56 59 60 56 60 61 5
45 41 51 55 655 50 60 19 10 |59 58 65 57 58 56 9
46 70 72 70 71 73 77 7 7168 65 73 74 69. 71 9
47 48 66 63 65 55 58 16 5 (58 60 54 54 60 57 6
48 84 79 83 83 81 83 656 48 77 8 83 80 178 6
40 16 24 26 24 21 28 10 5 (21 24 22 21 24 18 6
50 56 61 54 49 54 64 15 156 |55 54 656 52 63 52 11
Aver-
ages 427 50-4 47-3 480 46:9 491 106 7-5| 467 482 48-0 488 492 47-1 7-8
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21a
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71. More important to a candidate than his numerical marks
is the question whether he is reported as having been classed
under one of the headings, Failure, Pass, Credit, or Distinction ;
we now deal with this matter. The distributions of the awards
made by the several examiners of the two Boards were

as follows :—

TABLE 22

Board I Board II

Examiner Examiner
A BCDEF GHJ KL M
Failures 156 610 7 810 11 810 8 910
Passes 8 9 7 9 9 7 14 16 10 11 11 14
Credits 22 28 27 30 28 24 24 24 24 26 26 21
Distinctions 56 7 6 4 6 9 1 2 6 5 4 5
Total 50 50 50 50 50 50 50 60 50 50 50 50

Thus Examiner A gave a Failure mark to fifteen candidates,
a Pass to eight, Credit to twenty-two, and Distinction to five
candidates.

Table 22 gives an indication of the differences of standard of
the different examiners, a point which will be dealt with more
in detail later. It will be noticed that the number of Failures
varies from 6 to 15; of Passes from 7 to 16 ; of Credits from
21 to 30; and of Distinctions from 1 to 9: very remarkable
differences.

72. But one of the questions of most importance is that of the
agreement or difference in regard to the awards to individual
candidates, a point on which statistics of this kind give no
information (see para. 10 relating to the investigation on School
Certificate History Scripts).

Among the members of the same Board there is complete
agreement in regard to rather over half the candidates in each
case. The following Table shows the extent of agreement among
the members of each of the two Boards.

Number of Cases in which the Examiners make the same Award

Board
I 11
6 examiners make the same award 27 30
5 examiners make the same award, 1 differs 10 5
4 examiners make the same award, 2 agree on another award 9 9
4 examiners make the same award, 2 differ -
6

3 examiners make the same award, 2 agree on another award,

1
3 examiners make the same award, 3 agree on another award 2
and 1 differs 1

Ull
<o |

50
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Thus the six examiners of Board I agree on the award to
twenty-seven candidates, and those of Board II agree as to
thirty candidates. Candidate No. 20, as to whose fate there
is most disagreement on the part of the examiners of Board I,
is given the following marks by the examiners of that Board :
30, 43, 35, 42, 39, 43, the awards being F, C, P, P, P, C. This
candidate is given 41, 43, 42, 41, 42 and 38 marks by the examiners
of Board II, representing in each case a Pass.

It seems surprising that, after the various processes of
agreeing on marking-schemes, and checking by the Chief Exam-
iners of the individual examiners’ methods of marking, agreement
is only reached as to the fate of just over half the candidates.

73. The candidates about whom there is agreement between
the members of a Board are distributed throughout the whole
range :—

Board 1 Board 11
Candidates Oandidates
Agree in ‘‘ ploughing ’ 6 Agree in * ploughing 8
s 5 giving Credit to 17 » » passing 7
» 5 giving Distinction » » giving Credit to 14
to 4 » s giving Distinction
to 1
27 30

74. But it will be seen that the number of Failure marks
given by the members of Board I varies from 6 to 15, with an
average of 9; those given by the members of Board II vary
from 8 to 11, with the same average of 9. The number of Passcs
for Board I varies from 7 to 9, with an average of 8 ; for Board 11
the corresponding figures vary from 10 to 16, with an average
of 13. The number of Credits for Board I varies from 22 to 30,
with an average of 27 ; for Board II the figures vary from 21 to
26, with an average of 24. The number of Distinctions for
Board I varies from 4 to 9, with an average of 6 ; for Board 11
the figures vary from 1 to 6, with an average of 4.

75. To the four candidates to whom the examiners of Board I
are unanimous in awarding Distinction, the following awards
are made by the examiners of Board II :—

One candidate is given Distinction by six examiners.

One tandidate is given Distinction by five examiners and Credit
by one examiner.

Two candidates are given Distinction by three examiners and Credit
by three examiners.
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The awards of the examiners of Board II are on the whole
lower than those of Board I.

To the seventeen candidates to whom the examiners of Board I
are unanimous in awarding a Credit, the following awards are
made by the examiners of Board II :—

One candidate is given Credit by five examiners and Distinction by
one examiner.
Ten candidates are given Credit by six examiners.

Four candidates are given Credit by four examiners and Pass by
two examiners.

One candidate is given Credit by three examiners and Pass by three
examiners.

One candidate is given Credit by two examiners and Pass by four
examiners.

Thus, on the whole, the examiners of Board II gave these
candidates a lower award than that given by the examiners of
Board 1.

Further, to the fourteen candidates to whom the examiners of
Board II are unanimous in awarding a Credit, the following
awards are made by Board I :—

One candidate is given a Pass by one examiner and Credit by five
examiners.

Ten candidates are given Credit by six examiners.

Two candidates are given Credit by five examiners and Distinction
by one examiner.

One candidate is given Credit by four examiners and Distinction by
two examiners.

Here, for the Credits awarded by Board II, the members of
Board I more frequently substitute Distinctions than Passes.

Any large difference between the distributions of awards
would necessarily be unlikely with two Chief Examiners acting
in accordance with the same traditions.

76. We turn now to the question of numerical marks. A glance
at Table 21 (page 38) shows how great may be the dis-
crepancies between individual examiners which survive the
minutely detailed marking-schemes set up by both Boards.
We summarise below the extreme differences (or ‘ ranges ’’) of
marks allotted to individual candidates by the examiners on the
two Boards.
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TABLE 23
DISTRIBUTION OF THE RANGE or MARKS
Range Board I Board 11
2 1 -
3 - 2
4 1 2
5 2 4
6 3 10
7 2 4
8 4 12
9 5 4
10 6 H
11 9 3
12 4 1
13 4 2
14 1 -
15 2 -
16 2 1
17 2 -
18 - -
19 2 -
Total 50 50
Average Range 10-6 7-8

77. The case of Examiner A is particularly interesting. After
seeing nine of his corrected scripts the Chief Examiner came to
the conclusion that they were too high by 19, (see para. 67 above)
and in Table 21 above of the adjusted marks they have been
reduced accordingly. But they prove to be lower than those of
any of his colleagues in 32 cases out of 50. The difference of
1%, is in itself hardly significant.

78. The examiners of Board II mark closer together than do
those of Board I. In the case of Board I there are thirteen
candidates with a range of 13 marks or more, that is, more than a
quarter of the candidates ; and there are twenty-four candidates,
nearly half, with a range of 9 to 12 inclusive. Remembering
that the difference between Pass and Credit is the difference
between 33 and 43 marks for this Board, we can appreciate what
the average range of marks (10-6) means to the candidates
examined by the members of this Board. The average range is
the span between Pass and Credit. For Board 1I the average
range is half the span between Pass and Credit.

In spite of all the care taken to eliminate the personal equation
of the examiner, this apparently still remains to a considerable
extent.

79. We recall the fact that the Chief Examiners adjusted the
marks on the basis of the examination of about one-sixth of
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the total number of scripts (eight or nine) in each case. The
following Table shows how the averages were affected by the

adjustment.
Board 1 Board II
Adjustment Adjustment
Average  made by Finally? Average  made by Finally®
Examiner of Total Chief adjusted Examiner of Total Chief adjusted
Marks Examiner Average Marks Examiner Average
A 42-9 —0-6 42-3 G 46-4 0 46-4
B 52-4 —2-1 50-3 H 56-2 —172 48-0
C 48-2 —1.0 47-2 J 49-6 —20 47-6
D 49-3 —1.56 47-8 K 48-5 0 48-5
E 47-3 —0-5 46-8 L 47-1 +2:0 49-1
F 49-9 —1.0 48-9 M 46-9 0 46-9
Average 48-3 47-2 48-9 477

80. It is obvious that the sample on which the Chief Examiner
based his adjustment of A’s marks was not typical. Instead of
his marks being lowered they should have been raised so as to
yield an average of about 489%,. In all the other cases the
adjustment has been quite reasonably satisfactory. No Chief
Examiner and no authority would expect the average of each
examiner for fifty scripts to be exactly the same. The adjustment
has broken down in one case out of twelve.

81. It should be pointed out here that no mere adjustment of
averages will of itself remove discrepancies between the dis-
tribution of awards by individual examiners (see para. 71 above)
since the differences in marks depend not only on differences of
standard from examiner to examiner, but on ‘random ”
departures from those standards and on differences of spreading.

82. Turning now to the marking of the answers to the six
separate questions, we subjoin in Tables 24 and 25 below an
analysis of the marks allotted to the fifty candidates by the
twelve examiners :—

TABLE 24
Board I
Paper I Paper II
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Dictn. 2a 2b 2¢ 1 2 Total Per
cent.
(@) Maximum Marks 11 15 20 15 30 20 111 100
Examiner
A 8:80 6-86 9-76 8:52 7-08 664 47-64 429
B 891 776 1042 1028 9-66 11-16 5819 524
(b) Average C 9-18 7-06 992 10-32 8:58 8:50 53-56 48:3
Marks D 871 764 1070 10-16 7-60 994 5475 493
E 913 6-64 9-56 9-72 8:40 9-06 52-51 473
F 911 7-62 10-84 1046 8:90 8:48 5541 499

' These figures differ slightly from those in Table 21, as they are obtained by
subtraction of the average adjustments from the averages of the original marks
reduced to a percentage form, whereas those in Table 21 are the averages of the
adjusted marks.
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Paper I Paper 11
) 2 @ (4) (5 (8) (M
Dictn. 2a 2b 2¢ 1 2
Average of
(¢) Examrs.’ 897 726 1020 991 8:37 896
Averages
(d) 9% of Maxi-
mum mark 81:5 484 510 66-1 27-9 448
Highest
() Av. Marks 9-18 776 10-84 1046 9-66 11-16
Lowest
Av. Marks 871 664 956 852 7-06 6-64
(f) Difference 047 1112 128 194 2:60 452
(9) % of Maxi-
mum Mark 43 16 64 129 87 226
(h) Average
Range 1-02 254 388 320 380 564
(j) % of Maxi-
mum Mark 9-3 169 19-4 213 12.7 282
TABLE 25
Board II
Paper 1 Paper 11
(1) 2 (3) (4) (5)  (5a) (6) 1y (8
Dictn. 2a 2b 2¢ Stylo 1 2 Total
(a) Maximum 20 35 30 15 10 55 35 200
Marks
Examiner
G 1354 1726 742 568 576 2720 1596 92-82
H 1358 1938 13:96 870 6-00 2950 19-30110-42
(b) Average J 13-88 1806 10-26 6:98 4-40 29-06 16-566 99-20
Marks K 1330 1920 910 730 558 2814 14:48 97-10
L 1342 1762 906 646 486 2952 13-36 94:30
M 1324 1666 924 518 444 2758 17-40 93-74
Average
(c) of Exmrs.” 1349 1803 9-8¢ 6-72 5-17 2850 1618
Averages
(d) 9% of Maxi- 67-5 515 32-8 448 517 51-8 46-2
mum Mark
Highest Av.
Marks 13-88 19-38 13.96 870 6-:00 2952 19-30
(€)1 Lowest Av.
Marks 1324 1666 7-42 518 440 27-20 13-36
(f) Difference  0-64 2-72 6-54 352 1-60 2-32 5-94
(9) % of Maxi- 3-2 7-8 21.8 235 160 4-2 17-0
mumMark
(h) Average 1.24 504 730 454 278 452 904
Range
144 243 303 278 82 258

(7) % of Maxi- 6-2
mum Mark

46

(9)

Per
cont.

100

46-4
656-2
49-6
485
47-1
46-9
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83. The above Tables give the average marks, which serve to
indicate standards of marking, and the average range of marks,
these differences of marking of the same script being due to the
examiners having different standards and to the inevitable
variations from the standard, described as random marking.

As a general remark we may point out that where the averages
of the examiners of a Board are close this shows the control of
the Chief Examiner’s marking-scheme; where they differ the
individual examiners have escaped, no doubt involuntarily, from
this control, or the marking-scheme has itself been defective.

84. Before emtering into details we must point out that the
maxima allotted by the two Boards to different parts of the
question-papers differ, but are not very different. They are
shown in Table 26 below.

TABLE 26
MaxiMmuM MARKS PER QUESTION AS PERCENTAGES OF TOTALS
Paper I Paper I1
Question 1 2a 2b 2¢  Style (for 1 2
(Dictation) 2a, 2b
and 2¢)
Board I 99 13-5 18:0 13-5 27-0 18:0
| N — D
45
Board 11 10-0 17-5 15-0 7-5 5-0 27-5 17-5
(. i )
45

The marks for style, given by Board II only, are allotted in
respect of answers to the three questions 2a, 2b, and 2¢, so that
no exact comparison between the separate maxima assigned by
the two Boards for these three questions is possible.

The chief difference relates to the maximum allotted to Qn. 2c.
But any difference between the Boards in respect of the relative
importance of the questions is entirely eclipsed by their differences
in regard to the relative importance of the answers.

85. It is interesting, neglecting individual differences, to
compare for each question the averages of the average marks of
the examiners of Board I with the corresponding averages of
the examiners of Board II, these averages being expressed as
percentages of the maxima obtainable in each case (see Tables
24 and 25, row d, in each case).
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TABLE 27

AVERAGE MARKS EXPRESSED AS PERCENTAGES OF THE
MAXIMUM IN EACH CASE!

Paper I Paper 11
Question 1 2a 2b 2c Style 1 2
(Dictation)
Board I 81-5 48-4 51-0 66-1 27-9 44-8
Board II 67-5 51-5 32-8 44-8 51-7 51-8 46-2
Difference 14-0 31 18-2 21-3 23-9 1-4

86. Table 27 above is probably the most important feature
in the whole analysis. In the case of only two questions were
the standards approximately the same, Qn. 2a of Paper I (a piece
of translation from French into English) and Qn. 2 of Paper 11
(original composition in French). The averages for the other
questions differ widely. It is strange that in Qns. 2b and Z2c,
both pieces of translation from French into English, the differences
should be so much greater than for the other piece of translation
from French into English, Qn. 2a. The elaborate systems
adopted yield not only different results with examiners of the
same Board, but widely different average results for the two
Boards.

87. The difference between the two Boards in dealing with
Dictation (for which Board I gave an average of 81-59, as against
the 67-5%, of Board II) is almost as large as in dealing with
translation from French into English ; while the largest difference
of all is to be found in the marking of the piece of translation
from English into French (Paper II, Qn. 1). Here the average
mark of Board I is only 27-9%, as against the average of 51-8Y%,
awarded by Board II. In regard to these two points of Dictation
and translation from English into French, the standards of the
two Boards may be fairly described as irreconcilable. Board II
gives nearly twice as many marks on the average as Board I to
the same translations. It is quite obvious that candidates weak
in translation from English into French have been dealt with
much more severely by Board I than by Board II; while can-
didates weak in Dictation have been dealt with more severely
by Board II than by Board I.

11t is to be noted as a detail which does not seriously affect the general conclusions
to be drawn from the Table that whereas Board 1I allotted 10 marks (out of 110)
for style (mcluding spelling, tidiness, English style, etc.) in the passages for translation
from French into English in Qns. 2a, 2b, and 2c, Board I used a different system, so
that the marks for 2a, 2b, 2¢c are not completely comparable. 'The addition of 10 9
to the marks of Board II for Qns. 2a, 2b, 2¢ would bring these averages up to 56-6,
36-1 and 49-3 9, respectively.
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88. If we tried to ascertain by experiment what the examining
authorities abstain from telling us, viz., what a candidate who
just passes their examination can do, we should find a very
different answer if we investigated the capacities of those who
just pass with Board I from what we should obtain if we in-
vestigated the capacities of those who just pass with Board II.

89. An answer to Qn. 1 of Paper II is a more important factor
in deciding the result for Board II than for Board I; on the
other hand for Qn. I, 2b the reverse is the case. The awards
indicated by the average marks of the six examiners of each
Board, showing performance on these two questions, are given
below, together with the average awards of the two Boards
on the whole examination (see para. 74)! :—

Board 1 D C P F
Question I, 2b 8 24 9 9
Question II, 1 1 9 9 31
Average Distribution 6 27 8 9

Board 11 D ¢C P F
Question I, 2b 1 16 7 26
Question II, 1 5 33 2 10

Average Distribution 4 24 13 9

The distribution of awards showing performance in Qn. II, 1,
is nearer to the average distribution in the case of Board II than
in the case of Board I, and similarly the distribution of awards
showing performance in Qn. I, 2b is nearer to the average dis-
tribution in the case of Board I than in the case of Board II.

The low marks awarded to Qn. II, 1 by the examiners of
Board I result in more than half the candidates receiving a
Failure mark in that question, whereas actually on the whole
paper more than half the candidates receive a Credit mark.
Similarly, the low marks awarded to Qn. I, 2b by the examiners
of Board II result in more than half the candidates receiving a
Failure mark in that question, whereas actually on the whole
paper almost half the candidates receive a Credit mark.

Putting the matter in another way, we may say that thirty-
eight out of the fifty candidates receive a Credit or Distinction
mark from the examiners of Board II for their performance on
Qn. IT, 1, which will help them considerably in their total marks,
whereas only ten receive such high marks from the examiners
of Board I for answers to this question. Similarly, thirty-two
out of the fifty candidates receive Credit or Distinction marks
from the examiners of Board I for their performance on Qn. I, 2b,

' In this table, the awards, D, C, P, F, are allotted to the individual question, for

the same percentages of the maxima respectively as Distinction, Credit, Pass and
Failure are allotted to the papers as a whole.
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whereas only seventeen receive such high marks from the
examiners of Board II for answers to this question.

90. When we consider the average marks for the two Boards
of the scripts treated as a whole, these differences are eliminated.
But, as we have seen above, the fate of individual candidates
depends on differences which the similarity of general results
effectively conceals.

91. We have compared in para. 79 above the averages of the
different examiners for the scripts as a whole. We find that
some examiners are fairly consistent in their standards of marking,
as they pass from one question to another. Thus we see from
Table 24, rows (b) and (c), that in Board I, A has an average mark
not only lower as a whole but lower for each question than the
average of the other examiners ; that B has higher averages than
the general one except in Dictation, and that F has a higher
average than the general one except in Paper II, Qn. 2. The
other examiners, C, D, and E have averages for different questions
sometimes higher and sometimes lower than the general averages.
In Board II we find from Table 25, rows (b) and (c), that H gives
consistently higher marks than the general average, and J higher
marks except for ““ style ” ; and that L and M give on the whole
lower marks. G and K vary more.

92. We shall now examine more closely the average marks
assigned for the different questions and their ranges, apart from
the question of individual examiners. The following figures are
abstracted from Tables 24 and 25 above.

TABLE 28

(All figures are given as percentages of the maxima for
the various questions)

Board 1 Board 11
Difference Diffcrence
between Average between Average
Question highest Range highest Range
and lowest and lowest
averages averages
Paper 1
Dictation 4-3 9-3 3-2 6-2
2a Translation 6-7 16-9 7-8 14-4
2b French into 6-4 19-4 21-8 24-3
2¢ English 12:9 21-3 23-5 30-3
Style 16-0 27-8
Paper 11
Translation
1 *  English into 8-7 12-7 4-2 8-2
French
French 22-6 28-2 17-0 256-8
2 Composition

D
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Where the figures in this Table are large it means that there
is considerable divergence of opinion amongst the examiners as
to the merit of an answer ; where they are small there is consider-
able agreement.

93. We note first of all the general similarity of the figures in
the two halves of Table 28.

With both Boards there is far less difference between the
examiners in marking Dictation than in marking any other part
of the paper. They have only to compare the candidates’
efforts word for word with the original scripts. The difference
in the valuations of the two Boards as a whole referred to above
(paras. 85 and 86) is due to a difference of method employed, and
not to uncertainties of estimation. We noted the very considerable
differences between the examiners in each Board in marking
translations from French into English, and in particular from
French poetry (Qn. I, 2¢).

In marking translation from English into French the examiners
of Board II are closer together than those of Board I. In
marking French composition, on both Boards there are great
divergencies.



CHAPTER 1V

MARKING OF SCHOOL CERTIFICATE CHEMISTRY
SCRIPTS

94. Character of the Examination Paper.—The scripts investi-
gated were written in answer to a three-hour paper on elementary
chemistry, comprising eight questions, of which the candidates
were required to answer six.

95. Special Object of the Investigation.—The object of the
investigation was identical, except for the difference of subject,
with the investigation on School Certificate French (see Chapter
IIT above), i.e. to inquire into the degree of consistency in the
marking of a set of scripts by the members of two independent
Boards of Examiners, all accustomed to work to the same
standards and to team-work on well-established lines.

96. Selection of Examiners.—Two Boards were set up, each
consisting of a Chief Examiner and six other examiners, selected
with the concurrence of the Chief Examiner, from the panel of a
School Certificate authority other than that by which the scripts
were furnished. The Chief Examiners belonged to the same panel
as all the other examiners.

97. Selection of Scripts.—A School Certificate authority fur-
nished us with a complete mark-list of the candidates at an
examination. On the basis of this list we selected two hundred
and fifty scripts of which the marks allotted at the original
examination varied from a number approaching zero to one
approaching the maximum, so that the marks were distributed
approximately in accordance with the ‘“ normal frequency curve.”

98. Scripts for Final Marking.—From the two hundred and
fifty scripts, thirty were selected of which the original marks
also varied from a number approaching zero to one approaching
the maximum, again roughly in accordance with the ‘‘ normal fre-
quency curve,” and, after the removal of all indications of the origin
and previous marking, these were reproduced photographically.
It may be mentioned that the photographic reproductions of

51
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faint pencil drawings of apparatus, etc., were much clearer
than the originals. The reproduction left nothing to be desired,
and the copies were as easy to mark as the originals. The only
reason for not reproducing fifty scripts, as in the case of the
French investigation, was one of expense. The average length
of a script was thirteen pages, and the cost of photographing
them was considerable.

99. Trial scripts.—The trial scripts were selected from the
remaining two hundred and twenty scripts in the manner
described in para. 102 below. As with the scripts chosen for
final marking, every trace of the origin and previous marking of
each script was removed before it was used.

100. Marking-schemes.—Each Chief Examiner was furnished
with a copy of the examination-paper, and with twelve trial
scripts, on the basis of which he drew up a detailed marking-
scheme, which was discussed and settled at a meeting of his
Board held at the offices of the Examinations Enquiry Committee.
A number of scripts were on the table at the meeting, which in
each case lasted for several hours.

Board I allotted 17 marks to one question (No. 6) and 16 to
each of the others; and gave 3 ° grace marks ”’ for equations
throughout the script, so that the maximum was 100. The
number of detailed directions was about 85.1

Board II allotted 17 marks to each question so that the
maximum was 102, and the number of detailed directions was
about 95.?

Although Board II gave more detailed instructions in the
aggregate, Board I gave much more detailed instructions in
regard to certain questions, e.g. Qn. 7.

For certain details the two Boards gave the same marks. On
one question Board II gave three marks each for two definitions,
while Board I gave only 1 mark each, a difference of 4 marks
for identical answers.

101. An inspection of the two marking-schemes as a whole
showed that there was a common general tradition behind them,
but also, in spite of this common tradition, considerable variety
of detail in regard to the relative importance of different pieces
of information ; and the differences between the Boards would
probably have been much greater but for the fact that the

1 An estimate of the number of detailed instructions can only be approximate ;
it may be difficult to decide whether an instruction referring to two parts of the
same answer, or to two or more compounds, should be reckoned as one ‘ detailed
direction ”’ or more.
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instruction to candidates to select any six questions out of the
eight made it necessary to allot identical or almost identical
maxima to each question.

102. After the examiners’ meeting, each member of the
relevant Board received six trial scripts, two good, two bad,
and two medium, which he marked at home and returned for the
criticism of the Chief Examiner.

Copies of the thirty scripts reproduced photographically were
then circulated to each examiner and a week was allowed for
marking. The Chief Examiner of Board II suggested (after
Board I had finished their work) that he also should mark thirty
scripts to give him the necessary experience for the revision of
the marked scripts. His request was acceded to, and he was
supplied with thirty scripts other than those duplicated and
comprising ten good, ten bad, and ten medium.

103. Adjustment of Marks.—On the completion of the marking
of the thirty duplicated scripts, the Chief Examiner of each
Board received nine of these scripts from each member : after
scrutiny of these scripts, he decided whether the examiner in
question had observed the required standard of marking and
what adjustments, if any, should be made in his aggregate marks.

In the case of Board I, these nine scripts were sent direct to
the Chief Examiner by the examiners concerned, the marks
ranging roughly from 40 to 70. In the case of Board 1I, the
nine scripts were chosen in the office so as to give representative
samples to the Chief Examiner. The instructions given by the
Chief Examiners for the adjustment of the marks of the different
examiners were as follows : —

Board I Board II
Examiner A Add 569, to each mark Examiner G No change
’ B Subtract 59, from each mark ' H Raise by 5 marks
' C Add 59 to each mark ' J Lower by 5 marks
» D No change » K Lower by 5 marks
» E Add 2149 to each mark » L. No change
’ F Add 739 to each mark ’ M No change

104. Limits for the various awards.—The adjustments to the
marks decided upon by the Chief Examiner were made in the
office, and the thirty candidates examined by the six examiners
were then treated as a hundred and eighty candidates examined
by a single examiner and their marks arranged in order of merit.
This list was sent to the Chief Examiner of the relevant Board,
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who then fixed the limiting marks for the awards of Pass, Credit,
and Distinction as follows! :—

Board I:— Pass, 34; Credit, 48 ; Distinction, 72

Board I1 :-— Pass, 43 ; Credit, 63 ; Distinction, 73

Difference 9 5 1

105. Adjusted marks.—The adjusted marks and awards are
set out in Tables 29 and 29a below :—

TABLE 29
ToraL ADJUSTED MARKS

Board I Board 11

Pass 34 marks Pass 43 marks

Credit 48 marks Credit 53 marks

Distinction 72 marks Distinetion 73 marks
Ex-
Candidate Examiner Range Examiner Range treme
A B C D E F G H K M Range

48 44 51 51 46 49 756 56 52 50 53 53 6| 12
76 73 71 66 76 78 12|83 8 74 76 80 70 15| 19
67 63 66 686 70 72 9|74 73 66 70 76 71 10| 13
47 39 41 47 37 44 10| 36 48 37 48 48 46 12 12
26 36 24 25 11|27 27 29 28 29 34 7 11
19 17 16 22 16 14 8|26 26 22 19 19 19 7 12
48 47 42 37 31 33 17|21 38 49 45 38 40 28| 28
62 68 74 66 57 71 17169 8 65 65 76 76 15| 23
68 64 62 60 62 63 8|70 74 67 72 78 68 11 18
10 14 12 16 12 6 9 10| 56 14 3 7 7 11 11 13

SISO WO~
(2]
«w
[
[

61 71 56 70 59 62 15, 20
94 89 88 87 90 8 8| 25

Aver

age 49-048-347-445.946-647-110-0/652-455-751-653-555-053-910-9| 17-3

1Tt may be noted here that for Board I the maximum was 100, while for Board II
it was 102,
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106. Ranges of Adjusted Marks.—The extreme ranges for the
two Boards are higher than for the French Boards. With Board
I the range varies from 4 to 25 ; with Board II from 4 to 28.

The average range for Board I is 10 marks ; for Board II, 10.9.

TABLE 29a
AWARDS OF INDIVIDUAL EXAMINERS CALOCULATED FROM ADJUSTED MARKS
Board I Board II

Pass 34 marks Pass 43 marks

Credit 48 marks Credit 53 marks

Distinction 72 marks Distinction 73 marks

Candidate Examiner Examiner

B ¢C D E F G HJ K L M
1 cC P C C P C cC ¢ P P > C
2 D D C C D D D D D D D C
3 c ¢ ¢ ¢ ¢ D D D C C D ¢C
4 P P P P P P F P F P P P
5 F F ¥ P ¥ F ¥ F F F ¥ F
6 F ¥ F F F F ¥F » F F F F
7 cC » P P F F ¥ ¥ P P F F
8 cC ¢ D C¢C ¢ ¢ ¢ b C¢C ¢ D D
9 C > C C C ¢ ¢ Db C > D C
10 F ¥ F ¥F ¥ F ¥ * ¥ ¥ F F
11 ¥ ¥ ¥ F ¥ F ¥ ¥ F ¥ F F
12 P C P C P P P P ¢ P P P
13 P P P P P P C > C 3¢ C
14 cC ¢ ¢ ¢ ¢ p C > C P C P
15 cC ¢ ¢ C D ¢C D ¢ ¢ ¢ D ¢C
16 cC P P C C C P C C > C ¢
17 P P P ¥ P F F ¥ P P P P
18 ¥F P F ¥ ¥ F ¥ ¥ ¥ ¥ ¥ F
19 F F * F F F ¥ ¥ ¥ ¥ F F
20 P P P ¥ F F ¥F ¥ F P F P
21 cC C ¢ ¢ C ¢ D D ¢ ¢ C D
22 cC € ¢ ¢ ¢ ¢ D D D D D D
23 cC ¢ ¢ ¢ ¢ ¢ cC ¢ ¢ ¢ ¢ ¢
24 cC ¢ €¢C ¢ ¢ ¢ > C ¢ > C. C
25 P P C P P P cC C ¢ ) > C
26 P P P P P P P C P C P P
27 D D D C D C D D C D D D
28 P P P P P P P ¢ P C P C
29 cCc ¢ ¢ ¢ C c c ¢ ¢ ¢ ¢ ¢
30 D D D C D D D D D D D D

107. Distribution of Awards.—We shall return to the question
We now deal with the awards of Pass,

of numerical marks later.

Credit, and Distinction.
Adopting the standards set out in para. 104 above, the

1The marks for Board II before adjustment showed one range of 33 marks.
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distribution of awards by the several examiners of the two
Boards is as follows :—

TABLE 30
Board I Board II

Examiners A B C D E F G H J K L M
Failures 6 5 6 7 8 9 10 9 8 6 8 7
Passes 8§ 11 9 17 8 1 4 2 5 7 5 6
Credits 13 11 12 16 10 11 9 11 14 13 9 12
Distinctions 3 3 3 0 4 3 7 8 3 4 8 5
Total 30 30 30 30 30 30 30 30 30 30 30 30

Thus Examiner A of Board I awarded a Failure mark to six

candidates, a Pass to eight, a Credit to thirteen, and Distinction
to three candidates.

108. No two examiners agree entirely in the awards to the
individual candidates. The degree of agreement obtained is
indicated in Table 31 below :—

TABLE 31
NUMBER OF CASES IN WHICH THE EXAMINERS MAKE THE SAME AWARD

Board I Board 11

Callfgfd:ftes
Six examiners make the same award 14 13
Five examiners make the same award, one examiner
differs 8 4
Four examiners make the same award, two agree on
another award 6 9
Three examiners make the same award, three agree on
another award 1 4
Three examiners make the same award, two agree on
another, and one examiner differs 1
30 30

Thus the six examiners of Board I agree on the award to be
given to fourteen out of the thirty candidates, and those of
Board II on that to be given to thirteen candidates. There is
complete agreement among the members of each Board separately
in regard to rather under half the candidates.!

Those candidates about whose fate there is agreement amongst
the examiners are not confined to one class.

!In French there was complete agreement on each Board in regard to slightly
more than half the total number of candidates. Sce para. 72 above.
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The fourteen candidates about whom agreement is reached
by the examiners of Board I are distributed as follows: four
candidates receive a Failure mark, four candidates receive a
Pass, and six candidates receive a Credit.

Of the thirteen candidates in regard to whom agreement is
reached by the examiners of Board II, six candidates receive a
Failure mark, five candidates receive a Credit, and two can-
didates Distinction.

109. It will be seen from Table 30 that with Board I the
number of Failures varies from 6 to 9, with an average of 7;
with Board II, the number of Failures varies from 6 to 10, with
an average of 8. The number of Passes for Board I varies from
7 to 11, with an average of 8; with Board II, it varies from
2 to 7, with an average of 5. In the matter of Credits, the Boards
are more nearly alike : with Board I, the number varies from
10 to 16, with an average of 12, and with Board II from 9 to 14,
with an average of 11. The number of Distinctions with Board I
varies from 0 to 4, with an average of 3, while with Board II
the number varies from 3 to 8, with an average of 6. The
members of Board II award more Failure marks, fewer Pass
marks, fewer Credit marks, and twice as many Distinctions as
Board 1.

110. Two striking cases of difference between the two Boards
may be mentioned. Candidate No. 13 is awarded a Pass by
every member of Board I and a Credit by every member of
Board II, notwithstanding the fact that the limit for Credit
with Board II is 5 marks higher than with Board I; and Can-
didate No. 22 is awarded a Credit by every member of Board T
and Distinction by every member of Board II, though the limit
for Distinction is a mark higher with the latter Board. Such
differences must almost certainly be due to differences in the
marking-schemes of the two Boards.

111. The differences in the awards of the two Boards depend
in part on the differences in numerical marks, in part on the
differences in the schemes of award (see para. 104 above). The
average of the average marks of the different examiners of
Board I is 47-4 ; for Board II the corresponding average is 53-7.
The higher marks given by Board II compensate to some extent
for their higher limits for Pass, Credit and Distinction, but there
are, a8 we have seen, real differences between the general standards
of the .two Boards, apart from individual differences among
examiners.

112. We have drawn attention in para. 108 above to the ranges
of marks in Table 29.



58 THE MARKS OF EXAMINERS

Candidate No. 30 received the following marks from the
examiners of Board I: 88, 81, 85, 70, 88, 95, showing a total
range of 256 marks ; with Board II his marks varied only from
86 to 94. Candidate No. 7 received the following marks from
the examiners of Board II: 21, 38, 49, 45, 38, 40, showing a
total range of 28 marks ; with Board I, his marks varied from
31 to 48, a range of only 17 marks.

With both Boards the range goes as low as 4 marks. Candidate
No. 17 received from Board I the following marks : 35, 34, 34, 32,
34, 31; while from Board II his marks varied from 36 to 50, a
range of 14. For Candidate No. 29, the marks of Board I varied
only from 51 to 55, while those of Board II varied from 56 to 71.

It is difficult to say why the paper of a candidate should be
found easy to mark fairly concurrently by the members of one
Board, while the members of the other Board disagree violently
about his merits.

In the single case where the range of Board II was as low as 4
(the marks of Candidate No. 13 being 57, 63, 55, 53, 57, 54), the
range for Board I was only 5 (the marks being 43, 42, 46, 42,
41, 41).

113. Table 32 below shows the distribution of the ranges in
the case of each Board :—

TABLE 32
Board I  Board I1
Range No. of
Candidates

4 2 1

b 1 1

6 3 1

7 5 5

8 4 3

9 1 3
10 2 1
11 5 3
12 1 2
13 - 1
14 1 4
15 1 3
17 3 1
25 1 -
28 - 1
Total 30 30
Average

Range 10-0 10-9
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114. With Board I, the difference of marks between the limits
for Pass and Credit is 14, and between those for Credit and
Distinction, 24 ; there are six candidates out of thirty, one-fifth
of the whole, for whom the range is 14 or more. With Board II,
the difference between the limits for Pass and Credit is 10, and
between those for Credit and Distinction 20 ; there are sixteen
candidates with a range of 10 or more. Thus, in the case of
Board II, the average range is greater than the span between
Pass and Credit. [Cf. paras. 76 to 78 of the chapter on French
School Certificate Scripts.]

115. The following Table shows how the averages of the
examiners were affected by the adjustments of the Chief
Examiners? :— '

TABLE 33
Board 1 Board 11
Adjustment Adjustment
Average made by the Finally Average made by the  Finally
Exam- Tol Chiet adjusted Exam-  Total Chief adjusted
iner Marks Examiner Average iner Marks Examiner Average
A 46-6 +2-4 49-0 G 52-4 0 52-4
B 51-3 —2:6 487 H 50-7 +5-0 65-7
C 45-0 +2-4 47-4 J 56-6 —50 51-6
D 45-9 0 46-9 K 58-6 —56-0 63:6
E 455 +1-1 46-6 L 55-0 0 56-0
F 43-8 +33 47-1 M 53-9 0 53-9

As we have pointed out in para. 81 of the chapter dealing with
the investigation on French, no mere adjustment of averages
would of itself remove the discrepancies between the distributions
of awards by individual examiners.

As a result of the adjustments the difference between Examiners
B and F of Board I is considerably reduced; but whereas
Examiners C, D, E had nearly the same averages originally, the
adjusted averages exhibit greater diversity, and it would seem
that they should all have received the same treatment. In
Board II, the adjustments appear to have raised Examiner H’s
marks too much, and to have lowered K’s marks by too much,
but on the whole the averages after adjustment are in better
agreement than before.

116. It will be remembered that the candidates were requested
to answer six questions out of eight. We subjoin in Table 34
below an analysis of the 2,160 marks allotted by the twelve
examiners to the answers to these separate questions.

There is at this point a slight difference between this

1 B's finally adjusted average, 487, differs slightly from the average shown in
Table 29, as it was obtained by the subtraction of the final adjustment from the
average of the original marks reduced to a percentage form, whereas the averages in
Table 29 are the averages of the adjusted marks.
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investigation and the parallel investigation on School Certificate
French, since the candidates had in this examination a choice
of questions not given in the French, and the number of answers
to the various questions was therefore different.

TABLE 34
Board 1
(1) 2 3 @ G ®’ (1) ‘8 (9
(a) Question 1 2 3 4 5 6 7 8
(b) No. of Answers 29 24 27 24 23 23 14 13
(¢) Maxirhum Marks 16 16 16 16 16 17 16 16
Examiner
A 893 6-29 6.70 525 865 813 857 11-23
B 9-28 7-83 17-56 5-67 8-87 887 957 11.38
(d) Average C 848 7.08 696 4.-87 8.00 7-61 8-79 10-46
Marks D 824 575 6-93 6-00 8:26 9-26 8-64 10-46
E 824 6-33 7-41 5-21 843 8.04 864 9-69
F 8.83 7-62 652 475 7-13 7-61 7-71 10-15
Average of
(¢) Examiners’ 8-67 6-82 17-01 529 822 825 865 10-56
Averages
(f) 9% of Maximum
ark 54-2 42.6 43-8 331 51-4 485 541 66-0
(9) Highest Average
ar 9-28 7-83 17-56 6-00 887 926 9-57 11-38
(h) Lowest Average
Marks 824 576 6-52 475 7-13 7.61 7-71 9-69
(j) Difference 1.04 208 1-04 125 174 1.65 1.86 1-69
(k) 9% of Maximum
Mark 65 13-0 6-5 7-8 10-9 97 11-6 10-6
(!) Average Range 2:66 3-75 244 3-25 3-17 348 3-21 3-46
(m) 9% of Maximum
Mark 16-6 23-4 152 203 198 205 201 216
Board II
1) (10) (1) (12) (13) (14) (15) (16) (17)
(a) Question 1 2 3 4 5 6 7 8
(b) No.of Answers 29 24 27 24 23 23 14 13
(¢) Maximum Marks 17 17 17 17 17 17 17 17
Examiner
G 10-17 8.62 8.26 7-42 843 9-13 9-21 10-38
H 9-41 7-33 7-41 804 757 909 9-64 12.31
(d) Average J 11-14 8-83 844 7-37 857 11-39 10-29 11-92
Marks K 10-93 8.92 9-15 871 9-09 10-57 10-79 12-69
L 910 9-42 852 7-37 865 10-61 11.00 12-08
9-83 858 848 796 913 883 950 12-31
Average of )
(¢) Examiners’ 10-10 8-62 838 7-81 857 994 10-07 11-95
Aver
(/) 9% of Maximum
Mark 59-4 50-7 493 459 504 585 592 703
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Board II—continued
1) (10) (11) (12) (13) (14) (15) (16) (17)
(9) Highest Average
Marks 11-14 942 915 871 913 11-39 11.00 12-69
(h) Lowest Average

Marks 910 7-33 741 737 7.57 883 9-21 10-38
(j) Difference 2.04 209 174 1.3¢ 156 256 1.79 231
(k) 9% of Maximum

Mark 12.0 123 102 79 92 151 105 136

(I) Average Range 345 3:67 3.22 4.12 274 443 3.07 3-31
(m) 9% of Maximum
Mark 20-3 21-:6 189 242 161 26-1 181 195

117. It is clear that in Board I, Examiner B marks all questions
generously, and that Examiner F is on the whole the most
severe ; and again, in Board II, that Examiner K is the most
generous and Examiner H the most severe.

We saw that the averages for the whole paper for Board II
were higher than for Board I, and this difference again appears
in the averages for the different questions. It appears most
strikingly in the figures for Qn. 4, where the averages of the
examiners for the two Boards do not even overlap, the averages
of Board I ranging from 4:75 to 6-00, and those of Board II
from 7-37 to 8:71. The average of the averages, expressed as
a percentage of the maximum for this question, is 33 for Board I
and 46 for Board II (see col. (5), row (f) and col. (13), row (f) ).
The question is a simple one, relating in part to chemical theory.
It is only in regard to this point that we get anything comparable
to certain remarkable differences which we found between the
two French Boards (see para. 84 et seq.). Nevertheless, it may
be said that the twenty-four candidates who selected Qn. 4 ran
decidedly greater risks than those who avoided it. The two
marking-schemes for the question differ decidedly. The diagram
on p. 62 below shows graphically the average marks per question
awarded by the several examiners, expressed as percentages of
the maximum per question.

118. The diagram shows a general agreement between the
two Boards as to the relative average values of the answers to
the eight questions, though, as pointed out above, they disagree
about the answers to Qn. 4. The unusually high average marks
allotted to Qn. 8 call for attention. It was a question making
demands on memory almost entirely, and not involving any kind
of reasoning power.

119. The average range of marks for the different questions
varies from 2-4 to 4.4, i.e. from about 159, to 269, of the
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maximum. The number of cases when the range is nil, i.e.
when all the examiners of a Board agree on a mark for a can-
didate’s answer to a question, is very small, as shown below :—

NUMBER oF CASES WHERE THE RANGE 18 N1L
Question Board I  Board II

Total

Q0 ~I O L0 BD
l 00[ OO O koo
l Oal Ot O et et DO D

120. The results as a whole show the failure of the marking-
schemes to secure either uniformity of marking or uniformity in
the allotment of awards.



CHAPTER V

MARKING OF SCHOOL CERTIFICATE
ENGLISH SCRIPTS

121. Preliminary.—The present chapter is based (1) on two
papers by Mr. Charles Roberts and Professor H. V. A. Briscoe
published in The A.M.A. (the organ of the Assistant Masters’
Association) for December, 1931, and February, 1932, giving
an account of an investigation carried out by the Durham
University School Examination Board ; (2) on further infor-
mation, including the mark-sheets, kindly furnished to our
Committee by the Durham Board.

122. Character of the Examination Papers.—There were two
papers, Paper 1 was a two-hours paper, including both an essay
(on a subject selected by the candidate from a list of eight) and a
précis of a passage of 620 words from G. K. Chesterton, which
the candidate was required to make one-third to one-quarter
the length of the original. The passage for précis was given
out at half-time.

Paper IT was a three-hours paper, mainly dealing with set-
books in prose and verse. The candidates were required to
answer six questions, selected from twenty-four. The actual
number of options was larger than these figures indicate, as
many separate questions numbered singly included two or
more options.

123. Origin and Object of the Investigation.—The original
experiment arose from a difference of opinion as to the absolute
merit of a group of candidates, and was designed specifically to
investigate the extent of the differences which might occur
among competent and experienced examiners in assessing the
merits of the same candidates.

124. Procedure.—The whole of the English scripts from one
school, forty-eight in number, were marked separately by seven
examiners, A, B, C, D, E, F, and G, selected from the panels of
four different School Certificate authorities, who had the reputa-
tion of being specially experienced and trusted examiners. Of
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these, C, D, and E were ordinarily engaged by one authority,
B and F by a second, and A and G by the third and fourth
respectively.

The examiners all accepted the marking-scheme, including
the limits for the different classes, of the Chief Examiner of the
Durham Board.

The examiners did not meet or consult each other as to the
marking ; no examiner had any knowledge of the others’ marks ;
but they were fully informed of the nature of the test in which
they were taking part, and in particular each one was aware
that one of the main objects of the investigation was the correct
assessment of the class of the candidates.

125. The following Table shows the number of Failures,
Passes, Credits, and Special Credits awarded by the different
examiners :—

Examiner  Failures Passes Credits  Special Credits

A 1 16 27 4
B 0 2 34 12
C 7 30 11 0
D 0 9 36 3
E 5 16 27 0
F 2 7 37 2
G 19 12 17 0

The Table shows extraordinary discrepancies in the examiners’
estimates of the candidates’ capabilities.

126. The Credit mark is the most important mark in the
scheme.! The following Table shows the different views of the
examiners as to the number of candidates who reached and did
not reach the Credit level.

Number of Awards Number of Awards

Examiner below Credit of Credit and over
A 17 31
B 2 46
C 37 11
D 9 39
E 21 27
F 9 39
G 31 17

127. An inspection of the figures in greater detail shows that
in the case of only one candidate out of the forty-eight were all
seven examiners agreed as to the class in which he should
be placed ; and there were only eight cases where six of the

! Because the exemption from Matriculation depends on the number of Credits
obtained by a candidate.

E
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examiners were in agreement. Examiner G “ ploughs "’ nineteen
candidates, while no other examiner ‘‘ ploughs” more than
seven and two ‘ plough ”’ none; Examiner B awards 12 Special
Credits, while the other examiners award very few or none.

128. In all, twenty candidates were ‘‘ ploughed ” by one or
more examiners. The following Table shows the awards of the
other examiners to these candidates :—

‘ Ploughed’ by No. of C'anduiates Awards of the other Examiners

4 Examiners 2 Passes ; 1 Credit
3 Examiners 2 4 Passes
1 Pass ; 3 Credits
2 Examiners ki 4 Passes ; 1 Credit (in 2 cases)

3 Passes ; 2 Credits (in 2 cases)
2 Passes ; 3 Credits (in 2 cases)
4 Credits ; 1 Special Credit

1 Examiner 10 5 Passes ; 1 Credit (in 2 cases)
3 Passes ; 3 Credits (in 2 cases)
2 Passes ; 4 Credits (in 4 cases)
1 Pass ; b Credits
5 Credits ; 1 Special Credit

129. Mr. Roberts and Professor Briscoe draw attention to
certain extreme divergencies ; in Paper I (Essay and Précis)—

Range of Marks
Candidate X was awarded 28, 32, 46, 56, 56, 58, 80,
out of 100 by the seven examiners 52
Candidate Y was awarded 24, 42, 48, 60, 60, 64, 70,
out of 100 by the seven examiners 46
Candidate Z was awarded 16, 36, 38, 44, 44, 46, 60,
out of 100 by the seven examiners 44

On Paper I, nine candidates were awarded a Pass by all the
examiners. Of the thirty-nine candidates who were not awarded
a Pass by all the examiners, twenty-five were awarded a Credit,
eight Special Credit, and three Distinction, by one or more
examiners.

130. On Paper I, also, two of the examiners awarded between
them Distinction to six candidates. The awards of the other
examiners to these six candidates were as follows :—

No. of Candidate Awards of other Examiners
Failure; Pass; Credit; 3 Special Credits
Failure ; 4 Credits; Distinction

2 Failures ; 4 Credits

2 Passes ; 4 Credits

Pass ; 3 Credits ; 2 Special Credits

4 Credits ; 2 Special Credits

OO WD
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131. In Paper II (Literature) the variations of award, though
great, are somewhat less than in Paper I.

The marks of the candidates in regard to whom the divergencies
were greatest, were as follows :—

Marks received from the seven

Candidate Examiners (out of 100) Range
P 19, 41, 45, 46, 46, 49, 58 39
Q 317, 50, 52, 52, 54, 63, 71 34
R 38, 39, 45, 47, 53, 566, 70 32

132. Thirty-six of the forty-eight candidates were passed by
all seven examiners in Paper II. Of the remainder, three were
awarded a Failure mark by only one examiner, and eight were
awarded a Failure mark by from two to four examiners ; but in
all these cases the candidates were awarded from one to three
Credits by other examiners. The nearest approach to unanimity
was in the case of one candidate who was ‘ ploughed ”’ by six
examiners, but was awarded a Credit by the seventh.

133. In Paper II, two of the examiners between them awarded
Distinction to five candidates. The awards of the other examiners
to these five candidates were as follows :—

No. of Candidate Awards of other Examiners
Pass ; 4 Credits ; Special Credit
Pass ; 4 Credits ; Special Credit
2 Passes ; 4 Credits

6 Credits
3 Credits ; 3 Special Crodits

QU L0 B =

134. The number of awards of the different examiners on
Papers I and II separately, divided into the categories ‘‘ Below
Credit ” and * Credit and Over,” are shown below?! :—

PAPER I PAPER 11
(Essay and Précis) (Literature)
Number of Awards Number of Awards
Examiner Below Credit  Credit and Over Below Credit Credit and Over
A 22 26 14 34
B 17 31 2 46
C 41 7 31 17
D 26 22 8 40
E 28 20 23 25
F 27 21 8 40
G 46 2 25 23

11t is interesting to note the general opinion of the examiners that the standard
in Set Books was much higher than in Précis and Essay. See the article on English
at the School Certificate Examination by one of the present writers in the * Essays
on Examinations ” published by the Committee.

Further details of the Durham investigation are given by Professor Briscoe in
The A.M.A. for March, 1932 (p. 78), and by Mr. C. Roberts in the Journal of
Education for April, 1932 (p. 225).



CHAPTER VI

SPECIAL PLACE EXAMINATION (I): MARKING OF
ARITHMETIC AND ENGLISH SCRIPTS

SEcTION I. INTRODUCTORY

135. Preliminary.—The name ‘ Special Place Examination ”’
is a title commonly given to those competitive examinations
held by Local Education Authorities on the results of which
pupils of elementary schools in this country are either (a) awarded
scholarships enabling them to proceed to a public secondary
school under the same authority, (b) given admission to a school
for boys or girls up to the age of 15, known as a “ Selective
Central ” or simply a “ Central >’ school, or (c) retained until
the ‘‘ school-leaving age ”’ in the upper forms of an elementary
school.!

136. It is obvious that these competitive examinations are of
great importance, both from the point of view of the individual
child and of the general community. (See the paper on The
Special Place Examination by Dr. Ballard in the ‘‘ Essays on
Examinations ” published by the Committee.) It is of the
utmost importance to ensure that they should fulfil their purpose
of selecting the pupils best fitted to profit by higher education, in
other words that their * validity ’ as tests should be high. But,
clearly, no test can be a * valid test * unless it yields consistent
results in the hands of different examiners, i.e. unless its
“ reliability ’ (to use the word generally employed by educational
psychologists), or, as we should prefer to say, its “ consistency,”
is high. In the present series of investigations we are dealing
only with the question of consistency. To say that the ““ con-
sistency "’ is low, is another way of saying that the element of
chance in the examination is great. The general question of
validity must be reserved for further consideration. -

! Other titles given to the examination are “ Free Place Examination,”  Junior
Scholarship Examination ’ and ‘ Eleven Plus Examination.”

68
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137. Character of the Examination Papers.—The examination
of which we investigated the scripts included two subjects,
Arithmetic and English, and each paper was divided into two
sections, A and B.

Arithmetic—Section A consisted of twenty short sums, for
which 35 minutes was allowed. Section B consisted of five
questions of which four were problems, for which 40 minutes
was allowed.

English.—Section A of the English paper consisted in the
telling of a story (40 minutes allowed). Section B consisted
of a series of detailed questions mainly relating to the meaning
and use of words (35 minutes allowed).

Further details of these papers will be given at a later stage
in this chapter.

138. Precise Object of the Investigation.—The object of the
investigation was to ascertain the consistency in the marking of
the scripts by ten examiners for each subject, all experienced in
marking scripts in that subject at Special Place examinations.

Some of the examiners were chosen from the panel of the
authority by whom the scripts were furnished, but they had not
acted at this particular examination. Other examiners were
selected from the panels for Special Place examinations of three
other authorities.

139. Procedure : Selection of Scripts—We were furnished by
the authority concerned with over three hundred scripts selected
from a very much larger number. From these, one hundred and
fifty scripts were selected for the final investigation, including
a large proportion of those which obtained the highest marks
at the original examination, and the rest were reserved for use
as trial scripts.

Every mark on each of the scripts indicating either its origin
or the marks originally allotted to it was obliterated.

140. Fifty trial scripts were sent to each of the examiners
for preliminary marking, with a draft marking-scheme for
criticism ; and it was only after considerable correspondence
with the examiners individually and careful consideration of
every point raised that the marking-schemes in Arithmetic and
in English were finally revised and settled. The schemes in
both subjects were discussed with Dr. Ballard ; and those in
Arithmetic were also discussed with another examiner with long
experience of this kind of examination. Our aim was in both
subjects to arrive at schemes which would be free from any kind
of ambiguity. We felt that after the ten examiners in each
subject had each marked fifty trial scripts and raised every
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point of difficulty that occurred to them, we should have reason
for thinking that the ground had been amply covered, both
for English and for Arithmetic.

141. The sets of one hundred and fifty scripts referred to in
para. 139 above were circulated in original to the ten examiners
concerned in each case, together with the revised marking-scheme
and appropriate marking-sheets. The circulation of the scripts
naturally took a considerable period. The amount of time
required for the marking of the scripts was settled by the exam-
iner himself in each case. Any element of error due to working
under pressure was therefore eliminated.

142. To print in detail the marks awarded would occupy an
undue amount of space. But in order to give the reader a
preliminary impression of the results obtained, we print in
Appendix II (pp. 114-116 below), the marks for Sections A and
B in English, and for Sections A and B in Arithmetic, awarded
to every fifth candidate on each list, by the ten examiners
concerned.

To avoid misunderstanding it should be added that although
we have both in Arithmetic and in English designated the
examiners by the letters, A, B, C, D, E, F, G, H, J, K, the two
sets of examiners for English and for Arithmetic were entirely
distinct.

SectioN II. TueE COMBINED RESULTS OF THE EXAMINATIONS
IN ARITHMETIC AND ENGLISH

143. In a real examination the fate of each candidate would
primarily depend on marks allotted by one examiner in Arithmetic
and one in English. Since in our investigation there were ten
examiners in each subject, there were one hundred possible pairs
of examiners. But to investigate the results likely to be obtained
it was sufficient to choose any pairs at random, and, as the dis-
tinguishing letters by which the examiners were designated were
given in a random manner, for the sake of convenience Examiner A
in Arithmetic was grouped with Examiner A in English, Exam-
iner B in Arithmetic with Examiner B in English, and so on;
and the ten couples so obtained were designated Couples A, B,
c...K

We thus obtained ten sets of total marks such as might have
been obtained at the original examination.

1 Both for Arithmetic and for English the total number of trial scripts used was one
hundred ; one set of fifty went to five examiners out of the ten concerned, and another

set to the other five.
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The total possible mark for any candidate was 200 (100 for
each subject).

144. There were no cases where the marks awarded to a
candidate by the ten couples were the same; in many cases
they were strikingly different.

Table 35 below shows the lack of concordance between the
awards of the ten couples of examiners :—

TABLE 356 Number of

Oandidates

Assigned different marks by all ten couples 38

Assigned the same mark by only two couples 64

Assigned the same mark by only three couples 4

Assigned the same mark by only four couples 2
Assigned one mark by two couples, another mark by two

other couples 26
Assigned one mark by two couples, another mark by three

other couples 8
Assigned one mark by two couples, another mark by two

other couples, and a third mark by two other couples 6
Assigned one mark by two couples, another mark by two

other couples, and a third mark by threo other couples 2

150

A single example will illustrate the meaning of this Table.
Candidate No. 1 received the following marks from the ten
couples of examiners: 139, 124, 124, 136, 110, 130, 107, 119,
109, 105. This was one of the cases in which two marks were
the same. The range (i.e. the difference between the highest
and lowest mark) is here quite large, 34 marks.

145. The distribution of the ranges for the different candidates
is shown in Table 36 below :—

TABLE 36

Range
12-16 17-21 22-26 27-31 32-36 37-41 42-46 47-51 52-56 57-61 62-66

Number of Candidates
3 12 22 27 43 22 12 4 2 2 1

Total 160
The smallest range is 12, in the case of Candidate No. 38, who
received from the different couples of examiners 140, 136, 139,
140, 140, 141, 129, 132, 134, and 129 marks. The largest range
is 63, for Candidate No. 53, who received 132, 129, 146, 131, 168,
125, 120, 128, 105, and 124 marks.
The average range for the whole group is 33 marks, that is
163 marks out of 100.
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146. This range must be regarded as considerable in view of
the fact that the examiners were all experienced in this type of
work, and that they were marking according to carefully drawn
up marking-schemes. It is also important from the point of
view of the candidates, since the examination is one for scholar-
ships, in which a few marks might make the difference between
success and failure, and where, consequently, success or failure
might depend on the particular couple of examiners who marked
the scripts.

147. The average marks awarded by the ten couples of
examiners were as follows: A, 123; B, 1256; C, 130; D, 135;
E, 141; F, 130; G, 116; H, 126; J, 120; K, 115. Thus,
Couple E marks high, while Couples G and K mark low. But a
difference of 26 marks between the average of Couple E and
that of Couple K is very high considering the circumstances of
the examination.

148. Where there are many assistant-examiners the Chief
Examiner scrutinises the marks and makes adjustments for
different standards of marking, as shown by their averages.
The distributions of the marks are also sometimes reduced to a
standard. No such adjustment would alter the order of the
candidates in the batch assigned to a single assistant-examiner ;
yet it is this question of order which is of fundamental importance
in a scholarship examination.

149. Let us therefore consider the order of merit in which the
candidates are placed by the different couples of examiners.
Table 37 below shows the different candidates (out of the one
hundred and fifty) who were assigned the first ten places on
the list.

TABLE 37
Couples of Examiners

A B C D E F G H J K

Candidates, designated by their roll-numbers

81 81 75 29 75 29 135 29 68 81
29} 65 64 47 81 29 81 29 135

76/ 3 81 30, 122 } 64 30 135 75
135 79 65 68 126 135 75\ 103 47
47 75 20 79[ 29 68 75 64}
64 133 79} 122) 68 122} 68 122 81} 3
56 126 122  3) 69 } 135) 149 ,79}
68 9} 9 64} 103} 131 103 9) 65 87
88 20/ 68 103 135/ 103 65} 147 55
} 82 64 122}

} 133

149

65 135 69 56 86 149
148
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Thus Candidate No. 81 is placed first by three couples of
examiners, second by two, and by others third and fifth, and
he is placed just below the first ten by the rest. There is no
candidate who is placed in the first ten by all the ten couples.

150. Let us suppose for a moment that fifty scholarships
were to be awarded as the result of the examination.! There
are seventy-three candidates who are placed among the first
fifty by one or other of the couples of examiners. In the lists
of Couples A, D and E, the fiftieth place is occupied by more
than one candidate, and we should have to consider fifty-two
candidates on each of their lists. The following Table shows
the result of such a scrutiny :—

TABLE 38

33 candidates are returned in the first 50 by all 10 couples
8 » ” ” ’ w9 couples
4 ”» ”»” ”» ”» ”» ” ”
4 ” ’”» ”»” ”» ”

”
1 candidate is 2 ’” ”» ’

l ” ” ” ” ”» ”

3 candidates are ’ ’ »»

7 ”» ”” ”»” ”» ” ”

12 ’y ’ ” I ’ ’” only .l’ COuplO

73

-
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’

151. Thus (if fifty scholarships were awarded), thirty-three
candidates would get scholarships whichever couple of examiners
marked their scripts; but the fate of the other seventeen can-
didates would depend on the chances of being assigned to par-
ticular couples, the chance being greater for some candidates
than for others.

The thirty-three candidates about whom there is agreement
are Nos. 3, 9, 15, 18, 29, 30, 47, 55, 64, 65, 67, 68, 75, 76, 79,
81, 82, 87, 95, 103, 122, 123, 124, 126, 131, 133, 134, 135, 138,
147, 148, 149, 150. The eight candidates about whom nine
couples agree that they should be in the first fifty are Nos. 49,
69, 77, 83, 85, 88, 107, 140. The four candidates about whom
eight couples agree are Nos. 27, 33, 36, 46. The four about whom
seven couples agree are Nos. 7, 23, 93, 109. The one candidate
about whom five agree is No. 129.

152. Let us consider the fifty candidates above-mentioned,

! This number is not the number awarded at the examination which yielded our
scripts.
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about each of whom there is agreement amongst at least five
couples (not necessarily the same five in each case). The views
of all the various couples with regard to this list are expressed
in the following scheme :—

TABLE 39
Oon;t)les

nn;mou
A would add Nos. 38 and 42 to the first 52 candidates (by bracketing)

B would exclude Nos. 7, 109, 129 but would include Nos. 8, 73 and 50 in
the first 50
candidates

C ’ » 33, 77, 129 . v 53, 66, 128 in
the first 50
candidates

D ' v 46, 93, 140, 109 s ' 8, 22, 105, 116,
121, 128 in the
first 62 can-
didates

E ' ’ 46, 49, 88 ' » 8, 56, 97, 105,
110 in the first
52 candidates

F ' v 23, 85, 107 » ’ 2, 5, 106 in the
first 650 can-
didates

G ’ ' 23, 36, 69, 93 ) ' 98, 110, 128, 130
in the first 50
candidates

H » ’ 23, 83, 129 " . 59, 97, 98 in the
first 60 can-
didates

J » ' 7, 27, 36, 93 . ' 38, 72, 116, 116
in the first 50
candidates

» " 27, 33, 109, 129 ’ " 38, 40, 48, 57 in

the first 50
candidates

-

The differences are not great. Couple A agrees most nearly
with the list of fifty selected in the way described. The other
couples agree remarkably in their method of disagreeing, since
each couple drops three or four candidates and replaces them
by another three or four; but with each couple the selection
changes of those dropped and those added.

153. Let us now consider the candidates at the bottom of the
general list instead of those at the top, and ascertain to which
candidates the various couples would assign the last fifty places.
Owing to bracketing at the bottom we have to consider 52
candidates in the lists of Couples A, C, D, E, G, J, and K, and
51 in H’s list.
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We shall have to consider altogether the claims of ninety-five
candidates for these lowly places, as shown below :—

TABLE 40
Couples of No. of
Examiners Candidates
All 10 agree in placing in the last fifty 4, 12, 42, 45, 71, 84, 90,
112, 143 9
9 »» ' v 14, 17, 26, 31, 34, 35, 39,
43, 44, 52, 74, 89, 96,
117, 119 15
8 ’» . v 19, 24, 61, 102, 106, 114,
145, 146 8
7 ' " ’s 13, 25, 41, 59, 80, 94, 99,
104, 111 9
6 ' ' = 66, 97, 120 3
5 ' . v 16, 60, 63, 73, 78, 91, 136 7
4 v ' . . . . . 12
3 ’” ” » 11
2 ” ” »”» . 8
1 couple only place in the last fifty 13
96

154. Of the ninety-five candidates included by one or more
couples in the lowest third of the whole group, there is complete
agreement in regard to only nine candidates, as contrasted to
the complete agreement in regard to thirty-three candidates in
the highest third. If, proceeding as before, we take the list of
fifty-one candidates about whom there is agreement among
five or more couples of examiners (not the same couples for each
candidate), we find that the various couples would desire the
following changes to be made in it :—

Couple

TABLE 41

A would exclude 10 but would include 11 others in the last 52 places

RepomHuQw

”

”

”»”

”

”»

”

”

”

’”»

”»

”»

”»

10
8
8

15
8

13

11

11

11

”

”

”

”

’”

’”

”

”

tRd

i3]

”

9
9
9
16
7
14
11

12
12

”

”»

"

»”

»”

”

50
52
52
52
50
52
51
52
52

”

”

”

’”

”

”
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155. There is obviously less precision in assigning a right
order to the weaker than to the stronger candidates.!

And, considering the results as a whole, it is clear that even
when very great care is taken in drawing up and discussing
marking-schemes, on the basis of a preliminary marking of trial
scripts, at an elementary examination of this kind, anything
like the machine-like precision which is sometimes supposed to
be attained is a figment of the imagination, and that with all the
safeguards introduced there is much room for the personal
equation of the examiners to enter.

156. We shall now examine the results in Arithmetic and in
English separately in order to ascertain how far the discrepancies
depend on the subject-matter of the papers.

SectioN III. ARITHMETIC

157. As stated above, the paper set consisted of two parts,
A and B. The maximum mark for Part A was 40, and for
Part B, 60. Part A consisted of 20 short questions, each carrying
2 marks, while Part B had 5 questions, each carrying 15 marks,
but the marks of only the best four answers were counted.

One hundred and fifty scripts were marked by ten examiners,
after the agreed marking-scheme had been established in the
manner described in paras. 139 and 140 above.

158. The results are remarkable. In the case of only a single
candidate was there complete agreement among the examiners—
Candidate No. 96 with 41 marks. The greatest difference in the
marks allotted to a single candidate was 39, Candidate No. 116
being awarded 65, 65, 65, 65, 77, 85, 58, 65, 89, 50 by the different
examiners.

159. It is to be remembered that each candidate has 10 marks
assigned to him by the different examiners (though some of these
marks may be the same), and, in order to give a rough con-
spectus of the distribution of the marks, we have divided the
candidates into groups according to the highest and ‘lowest
marks obtained by candidates in a group.

1 It must be remembered that no very weak candidates are included in our list.
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TABLE 42!
Limit of highest marks Limit of lowest marks No. of candidates
Group in the Group in the Group in the Group

90 to 100 90 to 100 5
II 90 ,, 100 80 ,, 89 12
III 90 ,, 100 70 ,, 79 8
v 90 ,, 100 60 ,, 69 3
A\ 80 ,, 89 80 ,, 89 1
VI 80 ,, 89 70 ,, 79 12
VII 80 ,, 89 60 ,, 69 14
VIII 80 ,, 89 50 ,, 59 7

IX 80 ,, 89 40 ,, 49 1 Total 63
X 70 ,, 79 70 ,, 79 2
XI 70 ,, 79 60 ,, 69 11
XII 70 ,, 79 50 ,, b9 10
XIII 70 ,, 79 40 ,, 49 2
XIV 60 ,, 69 60 ,, 69 1
XV 60 ,, 69 50 ,, 59 23
XVI 60 ,, 69 40 ,, 49 12
XVII 60 ,, 69 30 ,, 39 1
XVIII 50 ,, 59 50 ,, 59 7
XIX 50 ,, 59 40 ,, 49 ki
XX 50 ,, 59 30 ,, 39 2
XXI 40 ,, 49 40 ,, 49 b
XXII 40 ,, 49 30 ,, 39 3
XXIII 40 ,, 49 20 ,, 29 1
150

160. Thus there are sixty-three candidates who get 80 or
more marks from at least one examiner, and of these eighteen
get 80 or more from all examiners. If we regarded 80 as a
high mark intended to indicate scholarship level, this would
mean that there is complete agreement in regard to only eighteen
out of the sixty-three possibles.

161. The following Table shows the distribution of the ranges
of marks. The number in the second row shows the number of
candidates whose marks showed the range corresponding in the
first row; thus the number of candidates whose marks from
the different examiners showed a range of 16 was ten; and
the number of those for whom the range was 20 was eight.

1 It may perhaps make this Table clearer if its construction is oxplained by means
of a single example. Let us suppose that to a certain candidate AB the highest
mark assigned by any examiner is 57 and the lowest assigned by any examiner is 45.
He can then only come into Group XIX. If his highest mark had been 61 but his
lowest mark had been 45, he would be placed in Group XVI, and if the highest mark
had been 73, he would be placed in Group XIII.
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TABLE 43
ARITHMETIC

Range 0 3 4 5 6 7 8 9 10 11 12

Number of Candidates 1 1 5 8 1 6 14 3 3 16 12

(continued)

Range 13 14 156 16 17 18 19 20 21 22 23

Number of Candidates 5 3 10 10 2 6 5 8 4 3 6

(continued)

Range 24 25 26 27 28 29 32 38 39

Number of Candidates 1 4 1 5 2 2 1 1 1 Total
150

162. The average range is 14-7 marks (out of 100). There are
only 39 cases in which the examiners agree within 10 marks.
There are also 39 cases in which the maximum difference amounts
to 20 marks or more.

163. We shall now consider how far the discrepancies are due
to the two parts of the paper.

164. Part A, it will be remembered, consisted of straight-
forward sums, and it was expected that the marks of the ten
examiners would be identical. The maximum mark was 40 and
the greatest difference between any two examiners was 8 marks.
As to ninety-eight candidates out of the one hundred and fifty,
all the examiners were agreed. Table 44 below shows the
measure of agreement reached.

TABLE 44

ARITHMETIC PAPER, PART A
Number of candidates
10 examiners agree 98
' » 1 differs 27
v »» 2 agree together
» , 2 differ

’ , 3 agree together
., 3 differ

. » 4 agree together
» s 2 agree, 2 agree
. ,» O agree together
» » 4 agree, 2 agree

ORI e

i
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It will be seen from para. 165 that to forty-five candidates
two different marks were allotted ; to seven candidates three
different marks were allotted.?

165. The distribution of the ranges was as follows :—

Range Oandidates
0 98
2 45
4
6 1
8 2
150

The average range was 0-85, corresponding to 2-19; of the
maximum. Since the average range for the whole paper was
14-79%,, it follows that the greatest discrepancies are due to
Part B.

166. Part B contained 5 questions, of which 4 were problems.
The maximum was 60. Fifteen marks were allotted to each
question, but only the four best answers were counted.

167. The measure of agreement between the different exam-
iners in regard to the several questions is shown in Table 45
below.

1 The following illustration shows in what way the differences have arisen :—

(i) One question read as follows :—
Divide 7-83 by 0-09
and the instructions in the marking-scheme were to mark as correct only 87, or 87,
or 87 times. One candidate gave as his answer 87-00. Of the ten examiners, six
gave 2 marks (the maximum) and four gave 0.
(ii) Another question was :— 4125

To find the value in decimals of 13.75

and the instructions in the marking-scheme were to mark as correct the following

answers only :— )
0-3, or -3, or - 30, but not 130 or %013

or variations of this.

One candidate wrote —130—= -30f [sic]. Five examiners gave 2 marks, and five gave
no marks. Another candidate wrote -3, but the decimal point was written very
faintly, and this was presumably the reason why only two examiners gave 2 marks,
while eight gave none.
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TABLE 45
ARITEHMETIC PAPER, PART B

Question

10 examiners agree as to the following number

”

»”

”

”

”

Wt~

”»

”»
2
”
”
”»
”
”»

of candidates

”

”»

”

”»

”

”

1 2 3 4 5

Number of candidates

98 90 35 20 61

' 26 21 58 15 25

. 9 11 16 12 16

. 5 6 5 16 9

' 7 4 19 20 10

’ 4 3 6 34 6

v 1 1 5 18 2
” 3

150 136 144 138 129

Thus Qns. 1 and 2 are comparatively easy to mark, and the
examiners are in complete agreement in regard to about two-
thirds of the candidates; Qn. 5 is less easy ; in regard to Qns.
3 and 4 the discrepancies are very considerable.

168. A complete analysis of the marks awarded for Qn. 4
is given in Table 46 below :—

TABLE 46
Marks Corresponding
15 12 8 7 4 0 Plrrrea

Examiners 9 1 1
" 9 1 1
»» 9 1 2
. 9 1 2
., 9 1 1
. 9 1 3
. 1 9 1
. 1 9 4

— 15
” 8 2 1
. 8 1 1 1
. 8 1 1 1
. 8 1 1 1
” 8 2 1
) 2 8 1
» 8 2 2
» 1 8 1 1

” 2 8 2 '

»” l l 8 l

—_12

Carried forward

27
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7

Marks
12 8

TABLE 46—continued

SPECIAL PLACE (I):
15

r~ <
N —
1

2
2
&
=}
Gt
-
=
.m.ual. — ) NN~
A v~ ®
QI Y e~
o - g
o

20

el gt ot ot (V) gt pd O] i g omnd pued g gt ot 5]

et Ol HN Ot NN O OO OM

COVLOLOOEM

’’’’’’

)))))))))))))))

ettt ) ON O e el gt o et el vt gt

e QY O — oy p—

0T O WHHANUW MM~ ~—

— W00 1010191010100 VY

- 0 W00 - — -

63

Carried forward



82 THE MARKS OF EXAMINERS

TABLE 46—continued

Marks Corresponding
15 12 8 7 4 0 ot

Brought forward 63
Examiners 56 & 5
’ 1 1 2 5 1 1
” 1 5 4 1
”» 1 2 5 2 1
»” 4 5 1 1
” 2 1 1 1 5 1
»” 2 3 5 1
o 1 1 3 b 1
» 2 1 2 & 1

—_— 34
” 4 3 1 2 1
’ 4 2 1 3 1
»”» 4 4 1 1 1
” 4 4 2 1
»”» 1 1 4 3 1 1
”» 3 2 4 1 1
” 2 1 4 3 1
» 3 4 2 1 1
»» 1 1 4 4 1
» 2 1 4 3 1
” 3 1 2 4 2
”» 3 4 3 1
”» 1 2 2 4 1 1
» 2 1 1 2 4 1
»” l 3 4 2 l
”” 3 3 4 1
»» 3 1 2 4 1

— 18
' 3 2 1 1 2 1 1
’ 1 3 3 1 1 1 1
”» 1 3 2 2 2 1

— 3

118

10 Examiners agree 20

138

169. The following illustration shows how this Table is to be
read : The first candidate shown on the list gets 15 marks from
nine examiners and 12 marks from one examiner; the last
candidate shown on the list gets 15 marks from one examiner,
12 from three examiners, 8 from two, 7 from two, 4 from two
examiners.
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170. Twenty-two candidates get marks ranging from 0 to 15
inclusive from one or more examiners. The marks awarded to
thirty-three candidates differ by no more than 3 or 4. In the
case of twenty candidates the examiners’ marks are exactly
the same.

171. The problem type of question used is presumably set
with the idea of bringing out the candidates’ powers of reasoning
more fully than is possible with the questions in Part A or with
Qn. 1 in Part B, and real distinction should be exposed in the
answers.

But the elaborate precautions taken to secure that all examiners
shall mark in identical fashion every answer, complete or partial,
have failed, in spite of an assurance from each of them that the
revised marking-scheme left no room for doubts. With problems
of this kind it would seem, therefore, that the mark awarded
will in many cases depend to a considerable extent on the
personal equation of the examiner.

Secorion IV. ExNgrisH Essay MARKS

172. As stated above, the English paper consisted of two
Parts, A and B, of which A was an essay-paper. The maximum
for each part was 50 marks. Further details of the marking-
scheme are given in Appendix I to this chapter, pp. 112-113 below.

The scheme which we used for marking the essay was based
on schemes used in this country and in the United States, in
which marks are allocated separately for the different * elements
in the composition. It must not be assumed that we regarded
the analysis into elements used in this particular scheme with
any special favour. We simply wished to ascertain what results
it would yield.

173. Each examiner was required to allot one of the following
five marks, 0, 1, 3, 5, 7, in respect of each of the following seven
elements of the composition—Vocabulary, Accuracy, Craftsman-
ship, Consistency, Completeness, Substance, and Quality.! Each
of the elements carried an equal weight in the assessment of the
total marks ; and an odd mark was left over to be allotted at
the discretion of the examiners.

11In our second investigation on Special Place English scripts we adopted for the
marking of half these scripts a scheme on somewhat the same principle, but differing
in important details (see para. 251 et seq. below).
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174. The discrepancies between different examiners in allotting
these marks were considerable. Table 47 below? gives a conspectus
of the agreement between the different examiners :—

TABLE 47
NUMBER OF CASES OF AGREEMENT AMONGST EXAMINERS
Crafts- Con- Com-

Exaniiaers agreeing Vocabulary Aeculracy manship  sistency plet,elness Subsiance Quality
9,1 2 5 3 1 2 4 2
8, 2 8 6 8 3 4 7 6
81,1 7 7 7 4 5 2 4
7, 3 9 13 8 7 6 11 11
7,21 6 13 13 8 8 17 9
7,1,1,1 b 1 1 1 2 1
6, 4 8 10 13 6 8 15 8
6,31 14 16 20 15 20 15 20
6, 2, 2 5 12 9 3 11 7 11
6,2 1,1 b 7 5 9 1 3 4
5 b 6 6 7 2 6 5 6
5, 4,1 17 16 18 14 24 24 21
5, 3, 2 18 12 15 18 16 14 14
5,3, 1,1 9 6 4 10 2 2 4
5,2 21 1 4 4 9 3 3 4
52,1, 1,1 4
4, 4, 2 11 3 3 4 10 7 6
4,4, 1,1 2 2 b 2 3 4 4
4, 3, 3 6 b 3 9 7 5 7
4, 3,2, 1 6 3 3 14 9 2 7
4,2, 2, 2 2 2 2
4, 3,1, 1,1 1 1 1
3,3,3,1 3 1 1 1
3,32 1,1 1
3,32 2 1 3 1

150 150 150 150 150 150 150

|

In the above Table, “ 6, 3, 1’ means that six examiners gave
the same mark, three gave another mark, and one examiner
gave a different mark. Or again, “5,2,1,1,1"7,4,3,1,1,1”
and “ 3, 3, 2, 1, 1 ” mean that all the possible marks, 0, 1, 3, 5, 7,
were awarded to a candidate for some element by one or more
examiners. There were only three occasions when the examiners
all agreed in their judgment of an element.

175. Table 48 below shows the number of candidates in regard
to whom agreement had been reached in respect of the different

' Compare Table 89.
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elements, Vocabulary, Accuracy, etc., by ten, nine, eight, etc.,
examiners :—

TABLE 48
Number of cases of agreement
Crafts- Con- Com-
Vocabulary Accuracy manship sistency pleteness Substance Quality
10 agree 1 0 0 1 1 0
9 2 5 3 1 2 4 2
8 15 13 15 7 9 9 10
7 »s 20 27 21 16 15 30 21
6 32 45 47 33 40 40 43
5 51 43 48 57 51 48 49
Rest 30 16 16 36 32 18 25

150 150 150 150 150 160 150

176. Thus in respect of Vocabulary no candidate out of the
hundred and fifty receives the same mark from all examiners ;
only two candidates receive the same mark from nine examiners ;
only fifteen candidates receive the same mark from eight
examiners, and so on.

177. There is nothing like unanimity among the examiners in
the marks assigned for these various elements. For the most
part there is agreement amongst five or six of them, and there
are a few cases where seven, eight, nine, and ten examiners agree.
The distribution of agreements in regard to the different elements
is very much alike.

178. The following Table illustrates the disagreement amongst
the examiners :—

TABLE 49
Ngurx:c;)g in?f) w§§’§ﬁ'€£§ Number of Candidates
candidates are placed
by the several ex- Crafts- Con- Com-
aminers Vocabulary Accuracy manship sistency pletencss Substance Quality
1
2 33 40 39 19 26 42 33
3 84 83 88 75 101 91 92
4 33 24 23 51 21 16 26
5 0 2 0 b 1 0 0

150 150 150 150 150 150 160

179. For the most part the examiners agree in classifying the
candidates in three different grades only ; thus they distribute
their marks between, say, 1, 3 and 5, or between 0, 1 and 3, or
between 3, 5 and 7. There are only a few cases where the whole
gamut is employed by the examiners, but there are a number of
cases of four grades being employed by the examiners.
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While there is a distinct lack of agreement between the ex-
aminers, the marks are certainly not awarded in a purely hap-
hazard fashion. For, if they were, we should expect to find
many cases where the five marks, 0, 1, 3, 5, 7, were awarded by
two examiners each out of the ten ; yet such a case never arises
at all, and there are in fact very few cases where all five possible
marks are awarded to any one candidate.

180. That the examiners have different standards is evident
from Table 50 below, which shows to what number of candidates
the different examiners have awarded the marks 0, 1, 3, 5, 7 in
respect of the different elements :—

TABLE 50

Marks awarded for Vocabulary
Examiner
A B C D E F G H J K

Marks Number of Candidates
0 1 153
1 30 8 6 3 3 2 17 5 37 2
3 74 63 47 34 11 37 71 59 67 89
5 36 75 52 73 49 69 54 66 31 45
7 9 4 45 40 87 42 8 20 10 14

Total 150 150 150 150 150 150 150 150 150 150

Marks awarded for Accuracy

FExaminer

A B C D E F G H J K

Marks Number of Candidates
0 3 1 1 10 1 4 9
1 b 13 2 11 9 9 12 16 37 20
3 42 76 32 42 17 32 24 33 59 72
b 86 59 95 717 62 68 94 82 36 56
7 14 1 20 20 62 31 19 16 9 2

Total 150 150 150 150 150 150 150 150 150 150

Marks awarded for Craftsmanship

Examiner
A B C D E F G H J K
Number of Candidates
2 2 2 1 6

17 13 9 2 16 12 26 6 30 11
97 83 51 47 32 57 60 77 64 92
30 50 63 73 62 68 61 55 40 42

4 2 27 28 38 13 4 11 10 5

B
-qcnwn-eg_

Total 150 160 150 150 150 150 150 150 150 150
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Marks awarded for Consistency

Examiner

87

A B C D E F G H J K
Marks Number of Candidates
0 3 12 2
1 8 2 1 2 1 3 17 38 22
3 27 68 38 21 12 17 16 56 51 58
5 82 70 78 95 51 60 88 48 43 66
7 41 4 32 33 85 72 43 26 6 2
Total 150 150 150 150 150 150 150 150 150 150
Marks awarded for Completeness
Examiner
A B C D E F G H J K
Marks Number of Candidates
0 2 4 5
1 1 6 4 7 2 10 17 33 17
3 29 41 18 37 16 22 53 57 70 74
b 90 97 87 86 59 73 79 48 36 53
7 30 6 45 24 66 53 8 24 7 6
Total 150 150 150 150 150 150 160 150 150 160
Marks awarded for Substance
Examiner
A B C D E F G H J K
Marks Number of Candidates
0 8
1 5 6 1 9 b 14 36 3
3 26 51 38 63 31 46 57 37 59 87
b 62 83 84 72 72 66 71 68 38 59
7 63 11 28 19 46 29 17 31 10 1
Total 150 150 150 150 150 160 150 160 150 150
Marks awarded for Quality
Examiner
A B C D E F G H J K
Marks Number of Candidates
0 1 1 9
1 8 18 3 14 25 15 34 32 35 18
3 60 90 60 62 51 61 76 52 87 98
5 . 66 39 57 59 53 48 34 45 26 29
7 15 3 30 15 21 26 6 20 13 5
Total 150 150 150 150 150 150 150 160 150 150
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181. A cursory glance at the above Table is sufficient to make
one realise the difference between the standards of the different
examiners. Thus, in marking for Vocabulary, Examiner E
awards 87 full marks of 7, while Examiner B only awards 4;
in marking for Accuracy, Examiner E gives full marks 62 times,
while B only awards one candidate the full marks ; in marking
for Consistency, E gives full marks to 85 (more than half) of
the candidates, while K gives full marks to only 2 candidates.

We find again that D neverallots a zero, C and G each give 1 zero,
K gives 2, B gives 3, and E gives 4 zeros, while J gives 54 zeros.
Examiner K, who only gives 2 zeros, gives only 35 maximum
marks out of the total number of 1,050 ; his marks are mostly
1, 3 and 5. Examiner B is also sparing of extreme marks ; he
only gives 3 zeros and 31 maximum marks.

182. The average marks awarded to the one hundred and fifty
candidates indicate the differences of standard adopted by the
examiners :—

TABLE 51
AVERAGE MARKS FOR ENGLISH PAPER, PArRT A
Examiner
A B C D E F G H J K
Vocabulary 3-30 4.00 4-81 500 5-93 5-01 3.71 4-35 3-09 3-956
Accuracy 4-39 3.62 4.75 4-41 536 4.-41 4.58 4.24 3-05 3-53
Craftsmanship 3-24 3-51 4-44 4-69 4-59 4-09 3-59 3-93 3-28 3-56
Consistency 519 3-93 4.87 5-13 5-92 5-71 5-28 4:05 2-99 3-60
Completeness 4-99 4-37 536 4-72 5-41 5-36 4-13 3-97 3-11 3-64
Substance 551 4-33 4-87 4-39 5-17 4-53 4-33 4-55 3-16 3-77
Quality 4156 3-36 4-52 4-00 3-93 4-13 3-16 3-69 3-05 3-28

RANGE OF AVERAGES FOR THE DIFFERENT ELEMENTS
Highest Lowest Range

Vocabulary 5-93 3.09 2:-84
Accuracy 5-36 3-05 2-31
Craftsmanship 4-69 3-24 1-45
Consistency 5-92 2-99 2:93
Completeness 541 311 2:30
Substance 5-51 3.16 2:36
Quality 4-52 3-05 1-47

183. For Vocabulary and Consistency the range of the average
marks is nearly 3 marks (out of & maximum of 7); and in each
case the extreme examiners are E and J. These wide differences
between the average marks can only mean that these two exam-
iners have fundamentally different things in mind when they are
assessing these elements in the scripts.

184. In order to see whether the differences of standard between
the different examiners vary with the element in composition
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which they are estimating, or remain constant in judging the
different elements, we have, in Table 52 below, placed the
examiners in order according to the average marks which they
have given to the whole one hundred and fifty candidates for
each element. The examiners with the highest averages have
been placed first in order.

TABLE 52

EXAMINERS IN THE ORDER OF THE AVERAGE MARKS ASSIGNED
BY THEM TO THE DIFFERENT ELEMENTS
Crafts- Consist-  Complete-

Examiner Vocabulary Accuracy  manship ency ness Substance  Quality
A 9 6 10 4 4 1 2
B 6 8 8 8 6 7% 7
C 4 2 3 6 2% 3 1
D 3 43 1 5 5 6 4
E 1 1 2 1 1 2 5
F 2 44 4 2 23 5 3
G 8 3 6 3 7 2 9
H 5 7 5 7 8 4 6
J 10 10 9 10 10 10 10
K 7 9 7 9 9 9 8

185. We see that several examiners keep a fairly constant
position in the lists ; thus E and F are consistently high in their
marking, and B, J, and K are consistently low. The diagram
on p. 90 shows the averages of the different examiners in the
form of a graph.

186. We have already pointed out (para. 181 above) how some
examiners crowd their marks into the central groups, 1, 3 and 5,
and avoid the extreme marks 0 and 7. It is convenient to
measure the spread of the marks by calculating their mean
deviations! shown in the following Table :—

TABLE 53

MEAN DEVIATIONS OF THE MARKS OF THE DIFFERENT EXAMINERS
FOR THE DIFFERENT ELEMENTS

Examiner

A B C D E F G H J K
Vocabulary 1.26 1-16 1-44 1.07 1.24 1-11 1.28 1.28 1.31 1-20
Accuracy 1-18 113 0-91 1-29 1.36 1.60 1-14 1.42 141 1-19
Craftsmanship 090 1.09 1.39 1.16 1.56 1-33 1-33 1-24 1.41 1-05
Consistency 0-99 1-16 1.05 0-82 1.22 1.24 099 163 1.48 1.32
Completeness 0-82 1.02 0-98 1.05 1-40 1-16 1.22 1.63 1-24 1.23
Substance 1-25 1-13 0-94 1.25 1-12 1.37 1-24 1.42 1-45 1-01
Quality 1-31 1.00 1-36 1-39 1.61 1565 1-14 1.67 1-36 0-91

1The mean deviation of a series of numbers is the average of their differences
from their average.
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187. As examples of marks with low mean deviations we may
select those of Examiner A for the element ‘“ Completeness "’
He distributed his marks as follows :—

Marks 1 3 &5 7

} Mean Deviation = 0-82
No. of Candidates 1 29 90 30

Again, Examiner D distributed his marks for ‘‘ Consistency '
as follows :—

Marks 1 3 5 7} The Mean Deviation is

again only 0-82

No. of Candidates 1 21 95 33

On the .other hand, the distribution of Examiner H’s marks
for ““ Quality ”’ is a much wider one :—

Marks 0 1 3 5Vv7

} Mean Deviation = 1-67
No. of Candidates 1 32 52 45 20

and the distribution of Examiner F for ‘‘ Accuracy ” is again
wide :—
Marks o 1 3 & 17

} Mean Deviation = 1.60
No. of Candidates 10 9 32 68 31

188. Some of the examiners are fairly consistent in their
spreading of the marks; thus Examiner B’s mean deviations
range only from 1-00 to 1-16 ; Examiner J’s mean deviations
range only from 1-24 to 1-48. Examiner J consistently spreads
his marks more than does B. We can better appreciate the
differences between the examiners in this respect if we place
them again in order, putting first those with the largest mean
deviations :—

TABLE 54

EXAMINERS IN THE ORDER OF THE MEAN DEVIATIONS OF
THEIR MARKS FOR THE DIFFERENT ELEMENTS

Crafta- Consist- Complete-

Examiner Vocabulary Accuracy manship ency ness Substance  Quality
A 5 10 8% 10 4} 7
B 8 9 8 6 8 7 9
C 1 10 3 7 9 10 5%
D 10 b 7 10 7 44 4
E 6 4 1 5 2 8 2
F 9 1 44 4 6 3 3
G 33 8 4} 8% 5 6 8
H 33 2 6 1 1 2 1
J 2 3 2 2 3 1 54
K 7 6 9 3 4 9 10

At one extreme are Examiners H and J, who spread their
marks fairly widely, while at the other are B and A.
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189. Examiners vary among themselves in their power of
discriminating between the different candidates who are approxi-
mately at the same level of excellence. We may remind the
reader that in a competitive examination, in which success
depends on the results in more than one subject, the importance
of a subject as a factor in the success of the candidate depends
not only on the maximum assigned to it, but on the spreading of
the marks in that subject as compared with the spreading in
other subjects. To take an extreme instance: If all the can-
didates received between 509, and 55%, of the marks in one
subject, whereas in another subject, for which the maximum
was the same, the marks varied from 109, to 809, the marks in
the second subject would be of far more importance in determining
the place of a candidate than those in the first subject.

190. It is interesting, therefore, now to consider the difference
in the spread of the marks, not from examiner to examiner, but
from element to element. The following Table shows the averages
of the mean deviations of the examiners for each element :—

Crafts- Consist-  Complete-
Vocabulary  Accuracy manship ency ness Substance  Quality

1.24 1-26 1-25 1-19 1-18 1-22 1-33

It would seem that examiners on the whole found it easier to
discriminate between the candidates in respect of Quality than
in respect of Consistency or Completeness.

191. We should safeguard ourselves by adding here that we
are not at all convinced that the analysis of a composition into
the seven elements adopted in the marking-scheme is the best
possible, or that it can even be regarded as satisfactory. It was
chosen as one that has been actually used, and we wished to
investigate the kind of results that it yields. The determination
of the mean deviation of the marks for each element is an im-
portant factor in judging of the scheme.

192. We have seen that the different examiners adopt different
standards in marking for the seven elements of the composition
separately. It was to be expected, therefore, that the total
marks should show the same kind of difference of standard.

Thus in marking for the various elements, Examiner J’s average
is about 2 marks lower than E’s on a maximum of 7. For the
essays as a whole, with a maximum of 50, the difference of the
average marks of the two examiners is 14 (seven times as great),
the actual average of J being 22 and of E, 36.

193. We discuss in the next chapter the question whether the
analysis of a composition into ‘ elements’ in this way yields
more consistent results than marking by impression.
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SectioN V. ENcLisH, PArT B

194. Part B of the English paper contained four questions,
mainly dealing with the sense of a passage, the sense of phrases,
or the sense of single words. The maximum for Qn. 1 was 14
marks, and for each of the other questions, 12 marks.

195. We quote from the paper Qns. 1 and 4. The general
directions given with regard to the paper as a whole, and the
specific directions given with regard to Qns. 1 and 4 are given
in Appendix I to this chapter (pp. 112, 113).

Qn. 1 reads as follows :—

Read the following .—

Men till the fields at Littleport,
The spreading fields and low

And as they toil amid the soil
I wonder if they know

That where they drop the yellow grain
An ocean used to flow,

And little ships to little quays

Came gladly after tossing seas,

And sailors laughed and took their ease

Long, long ago.

Answer the following :—

(@) What is the chief work of the men of Littleport now ?

(b) Express in your own words ‘‘ drop the yellow grain,” *
‘ tossing seas.”

(¢) Could you sail in a ship to Littleport now * Why, or why not ?

(d) Quote another phrase for ‘‘ till the fields.”

(e) Describe in a few words what Littleport was like ** long, long ago.”

quays,

Qn. 2 is a request to write sentences showing the meanings of
four simple phrases.

Qn. 3 is a request to write sentences showing the uses of three
pairs of words having some similarity of form.

Qn. 4 reads as follows :—

Describe, cach in one word, the following :—
(a) A man who went to the ends of the earth ;
(b) A woman who looks after a Post Office ;
(¢) A man who cultivates flowers ;
(d) A boy who sells the Bugle! and the Evening Mail! ;
(e) A girl who looks after tiny children ;
(f) A man who makes wooden things.

196. Tt is true that a certain latitude was given to examiners
in regard to fresh points which might arise after the marking-

! These names are fictitious.
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scheme had been settled ; but the discussion with the examiners
on the basis of 100 trial papers (see para. 140 above and footnote)
had reduced the number of ‘ fresh points *’ on so simple a paper
to a small one, and it was anticipated that the agreement between
the examiners would be close. But it will be seen that there
was little agreement except in regard to Qn. 4.

197. The number of possible marks (including zero) is 15 for
Qn. 1, and 13 for each of the other questions ; and the different
marks given by the examiners are so numerous that a table
showing the number of times each combination occurred would
be unwieldy. But Table 55 below gives a conspectus of the
agreement of the different examiners.

TABLE 56
NUMBER OF CASES OF AGREEMENT BETWEEN THE EXAMINERS
Questions
1 2 3 4
Number of Candidates
10 examiners agree 1 0 0 66
9 »» » 3 0 2 22
8 ” » 6 1 3 11
7 » » 7 5 3 9
6 ' ’» 20 5 6 17
6 »» »» 41 7 10 13
4 » ” 38 26 34 8
All the remainder, where there
is never more agreement than
between two or three examiners 34 106 92 4

150 150 150 1560

198. It will be seen that of the answers to Qn. 4, sixty-six
receive the same mark from all the ten examiners.

The marks of the answers to Qns. 2 and 3 show the least
agreement ; in no case do all ten examiners agree, and in the
case of Qn. 2 in no case do nine examiners agree.

199. In the answers to Qn. 1 there are 78 cases in which
five or more examiners agree. But in the answers to Qn. 2
there are only 18 cases in which five or more agree.

Thus it is only in dealing with the answers to Qn. 4 that there
is anything approaching a general agreement.

200. Let us now turn to the ranges of the marks awarded by
the different examiners to the same answer. The distribution
of the ranges of marks is shown in Table 56 below.
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TABLE 56
DISTRIBUTION OF RANGE OF MARKS
(ExgLISH, PART B)

Question
1 2 3 4
Range Maxr. 14 12 12 12
0 1 0 0 66
1 9 3 2 32
2 37 b 9 36
3 35 7 9 13
4 33 16 22 3
5 15 16 21
6 13 30 18
7 3 26 20
8 4 30 14
9 7 18
10 6 8
11 2 6
12 2 3

Total 150 150 150 160

Average Range 3-51 6-33 6-29 1.03

201. In a few cases where the maximum is 12, the range is
also 12, i.e. the marks given by different examiners vary from
0 to the maximum. The details of the cases are as follows :—

@n. 2. Candidate No. 41 received the following marks 5, 9, 6, 8, 10, 8,

from Examiners A to K respectively 0, 4,12, 7
Candidate No. 102 received the following marks 2,7,7, 12,9, 2,
0,5 2 4
@n. 3. Candidate No. 89 . ' ' ' 5,9 212, 17,0,
0,6,65
Candidate No. 116 . ' . ' 4,5,0, 12, 8,0,
0,566
Candidate No. 148 v ' ' ' 8, 6, 3, 12, 10,
0,31917717

202. In the case of Qn. 4, where there is most agreement, the
average range is only 1 mark ; for Qn. 1 it is 3}; and for Qns.
2 and 3 it is 6 marks, that is, half the maximum.

There is thus no semblance of agreement in the marking of
the answers to Qns. 2 and 3.
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203. We turn now to the distribution of the marks for the
whole set of scripts, taking each question separately, as set out
in Table 57 below :—

TABLE 57
DISTRIBUTION OF MARKS
(ENxGLISH, PArT B)

Question 1
Examiner
Marks A B C D E F G H J K
0 1 3 1 1 1 1 b 3 1 3
1 4 4 3 5 1 5 6 3 1 2
2 2 3 4 7 4 4 4 8 7 b
3 8 1 4 5 3 b 13 3 3 8
4 8 7 8 7 2 3 8 7 3 4
5 4 1 b5 8 3 b5 10 9 3 14
6 12 11 9 12 6 7 11 11 9 9
7 12 14 14 20 10 16 21 17 12 18
8 23 18 22 14 8 21 17 15 13 18
9 25 27 22 21 18 22 22 23 17 16
10 17 22 24 16 34 17 20 20 26 26
11 20 18 14 13 27 26 11 22 33 17
12 10 16 14 13 22 12 7 5 10 7
13 3 4 b 6 10 5 3 3 8 4
14 1 1 1 2 1 1 - 1 4 1

Total 160 160 150 150 150 1560 1560 150 150 150

Question 2
Examiner

Marks A B C D E F G H J K
0 2 1 1

1 2 1 1 2
2 2 6 5 1 1

3 9 1 6 8 5 2 3
4 21 2 4 7 1 16 12 11 12 27
5 22 b5 4 3 2 4 11 14 14 31
6 24 4 6 3 1 25 18 16 25 26
7 25 14 7 6 3 19 17 21 33 21
8 18 21 24 5 12 22 19 24 26 20
9 9 52 20 15 17 22 16 27 11 8
10 12 20 27 10 18 12 13 12 7 4
11 5 11 20 5 55 8 15 10 13 6
12 1 21 38 93 41 10 14 8§ 4 2

Total 160 150 150 150 150 150 150 150 150 150
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TABLE §7—continued

Question 3
Examiner
wwe A B C D E ¢G H J K
0 2 9 7
1 1 11 ]
2 1 5 16 10 1 1
3 4 1 9 21 21 1 1 5
4 156 4 11 1 11 17 4 5 8
o 19 6 9 16 15 3 7 19
6 27 25 18 8 22 20 30 13 27 21
7 33 24 16 6 p 8 15 15 21 25
8 22 26 24 17 58 14 13 26 34 23
9 9 23 17 15 2 11 1 25 22 26
10 17 15 17 32 35 9 15 28 24 16
11 3 14 8 17 1 1 I8 b 2
12 1 11 13 Hd 30 3 16 4 4
Total 150 150 150 150 150 150 150 150 150 150
Question 4
Tixaminer
Marks A B C D E ¢ (¢ H J K
[ | 1 1 1 1 1 1 1 1
1
2 2 1 2 2 1 2 2 1 2
3 1
4 2 2 4 2 2 1 2 2 2 3
5 4 2 2 3 2 3 4 3 3 2
6 13 8 11 7 8 8 11 9 9 14
ki b 7 4 6 3 8 7 0 7 3
8 33 28 34 25 25 29 32 28 28 30
9 11 8 7 14 15 15 12 12 13 14
10 41 45 49 44 44 41 42 40 46 44
11 b 13 6 11 12 6 5 13 4 7
12 33 35 30 35 38 36 32 31 36 30

Total 150 130 150 150 150 150 150 150 150 150

204. Qn. 1. There are no striking differences between the
different examiners in the distribution of the marks for this
question. All the possible marks from 0 to 14 are used.

Qn. 2. Here there are very great differences in the distribution
of the marks. Examiners B, C and E never use any mark
below 4 ; Examiners A, J and K are very sparing in the award
of the maximum mark (12); whereas D awards the maximum
to ninety-three candidates, and C and E award it to thirty-eight
and forty-one candidates respectively.

Qn. 3. We find similar peculiarities in the distribution for
this question. Examiner E nearly always uses 6, 8, 10 or 12
marks. Examiner D awards the maximum to fifty-five can-
didates, while A, F, G, J and K give the maximum to four
candidates or fewer. Examiner D does not allot any mark below

G
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6, while F gives a mark below 6 to eighty-four candidates (more
than half the total number).

It is obvious that there are between the examiners fundamental
differences in their interpretation, either of the scripts or of the
instructions, in dealing with Qns. 2 and 3.

@n. 4. As with Qn. 1, we have here distributions of the marks
which are alike for all the examiners.

205. We now turn to the differences of standard of the exam-
iners as indicated by differences of their averages, and to the
differences of their distribution as indicated by the mean deviations
of their marks.

206. TABLE 58

AVERAGE MARKS FOR QUESTIONS IN ENGLISH, PART B, AND ORDER OF

EXAMINERS ARRANGED ACCORDING TO THE MAGNITUDE OF THEIR AVERAGES
Order of Examiners according

Averages to the magnitude of the
averages
Question 1 2 3 4 Question
(Max. 14) (Max. 12) (Max. 12) (Max.12) | 1 2 4
Examiner
A 8-08 6-39 6-88 9-13 6 9 8 9}
B 8:49 9:09 8:13 9-51 3 4 4 2
C 8-31 9-59 7-37 9-17 5 3 6 7
D 7-87 10-35 10-19 9-45 7 2 1 3
E 9-45 10-45 8-95 9-67 1 1 2 1
¥ 8-43 7.31 5-03 9-35 4 7 10 5
G 7-35 7-49 527 9-13 10 6 9 9%
H 7-79 7-57 8-81 9-27 84 5 3 6
J 8-99 7-17 7-87 9-37 2 8 5 4
K 7.79 6-26 7-29 9-16 84 10 7 8

The following Table shows the highest and lowest averages for
each question :—

TABLI 59
Question Highest T.owest Range
1. Max. = 14 9-45 7-35 2-10
2. Max. == 12 10-45 6-26 4-19
3. Max. = 12 10-19 5:03 5-16
4. Max. = 12 9-67 9-13 0-54

207. The wide variations of the averages compared to the
maximum for each question emphasise again the differences
between the marks of the different examiners. The second part
of Table 58 above shows that there is some degree of consistency
of standard in the marking of the examiners for the different
questions, since Examiner E is obviously higher in his marking,
almost throughout, than the majority of his colleagues, and
Examiner G is on the whole lower (though not so markedly in
regard to Qn. 2). On the other hand, the position of Examiner J
in the Table varies considerably.

208. The following graph shows the averages in a striking form.
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209. It is interesting to compare the averages of the marks
allotted by the different examiners for Part A (Essay) with those
for Part B, and with the averages for Parts A and B combined.

Table 60 below gives these averages and also shows the order
of the Examiners arranged according to their averages:—

TABLE 60
1 2 3 4 5 6 7
Orcder of
Order of Order of English, Examiners
English, English, Examiners Examiners Parts A & B according to
Examiner Part A Part B according to according to  Averages for averages for
Max. 50 Max. 50 averages for averages for Parts A & B Parts A & B
Part A Part B combined combined
A 30-77 30-48 5 8 61-25 7
B 27-12 35-22 8 3 62-34 5
C 33-62 3445 2 4 68-07 3
D 32-34 37-86 4 2 70-20 2
E 36-31 38-52 1 1 74-83 1
F 33-24 30-12 3 9 63-36 4
G 28-78 29-24 6} 10 58-02 8
H 28-78 33-44 64 5 62-22 6
J 21-72 33-40 10 6 54-04 10
K 25-32 30-50 9 7 5512 9

210. It will be seen that Examiner E consistently gives high
marks throughout. J and K give low marks for the Essay.
The difference between the average mark of E for the whole
paper (74-8) and that of J (55-1) is 20 out of a maximum of 100.
Of this, 15 comes from the Essay and the other 5 from Part B.

211. We now come to the mean deviations of the examiners
in marking Iinglish, Part B, shown in Table 61 below, together
with the order of the examiners, arranged according to the
magnitude of their mean deviations :—

TABLE 61

Encrisa—DART B
Order of Exaniiners according to

Mean Deviations magnitude of Mean Deviation
Question Question
1 2 3 4 1 2 3 4
Examiner (Max. 14)(Max. 12)(Max. 12)(Max. 12)
A 2.32 1-87 1-58 1-87 5 8 1
B 2-30 1.33 1-74 1.72 9 9 4 9
C 2:33 174 2-35 1-82 6} 6} 2 3
D 2:63 2:09 1-51 1.74 1 3 9 7%
E 2:09 1.25 1.71 1-59 10 10 6% 10
F 2-37 2:15 2-56 1-76 5 2 1 6
G 2-54 2:43 219 1-83 2 1 3 - 2
H 2:52 1-97 1-71 1-81 3 4 6 4
J 2.33 1-74 1-50 1-74 6 6 10 74
K 2-51 1.70 1-74 1-80 4 ) 4 5
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212. Some of the examiners show consistency in their spreading
of the marks, e.g. E, whose mean deviation is low throughout,
and G, whose mean deviation is high throughout. Other
examiners, e.g. Examiners ¢ and D, vary from question to
question.

Sectrion VI. ExgrisH, ParT B

DETAILED EXAMINATION OF THE MARKS AWARDED FOR
PArTS OF A QUESTION

213. Up to the present we have discussed only the marking
of questions as a whole and the agreement and differences of
the marks of different examiners. We shall get to closer grips
with the problem of English, Part B, by comparing the marks
of the examiners for the different parts of a question, and we
select for this Qn. 1. Qn. 1 of Part B requires five answers,
(@), (b), (c), (d), (¢), each of which has a maximum of 3 marks,
except (d), which carries only 2 (see para. 195 above).

214, Table 62 below shows the number of cases in which

examiners agrec —-—
TABDLE 62

AGREEMENTS BETWEEN EXAMINERS IN MARKING THE DIFFERENT PARts
or Q. 1, Excrisn, Parr B

Part of Qu. 1
(@ ) O (o

Examiners No. of cases
10 agree 64 12 42 88 31
9 ,, the rest not agreeing 39 22 27 47 29
8 ' o 14 34 12 7 18
7 'y ,, v b 24 17 4 26
6 v v 9 22 18 1 12
5 - ' 7 20 16 13
138 134 132 147 129
5 5 1 9 I 2
4 at most agree 5 10 8 B
3 - . 2

141 147 146

144 149

The upper part of the above Table shows the number of scripts
in regard to which agreement is reached by five examiners, the
rest differing among themselves as well as from the first five.

In the lower part of the Table, the figures ““ 5, 5’ mean that
five agree on a certain mark and the other five on another mark.
The other cases shown in the Table refer to scripts as to which
three or at most four examiners agree in assigning the same mark ;
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it includes one case where three examiners award one mark, three
others award another mark, two others award a third mark,
and the remaining two award a fourth mark.

215. Part (d) of the question (‘“ Quote another phrase for ‘ till
the fields’ ') yields most agreement, but it is to be remembered
that there are only three possible marks (0, 1, 2); even on this
question we find that Examiner C gave 3 marks, i.e. one more
than the maximum, to six candidates; and D gave 3 marks to
three candidates.!

The answers to this part are on the whole poor ; a majority
of the examiners award 0 marks to one hundred and five
candidates.

216. Of the other parts, Qn. 1 (a) (“ What s the chief work of
the men of Littleport now ?’) and Qn. 1 (¢) (“ Could you sail in a
ship to Littleport now ?  Why or why not ? ”’) yield most agreement
among the examiners; and Qn. 1 (b) (*‘ Express, in your own
words, ‘ drop the golden grain’, ‘ quays’, ‘tossing seas’’’) and
Qn. 1 (e) (““ Describe in a few words what Littleport was like * long,
long ago’ ’’) the least. As to Qn. 1 (b) there is complete agree-
ment in only 12 cases out of 149.

217. It is clear that the different parts of the question con-
tribute unequally towards the total amount of discrepancy ;
part (a) is easier to mark than part (b).

Even with such detailed instructions as were given, an
elementary question of this kind is far from being ‘‘ fool-proof.”

218. The different parts of Qn. 1 (see para. 195) would seem
at first sight to offer little opportunity for differences of opinion
among the examiners, yet the facts show that there is a great deal.

It seemed worth while to investigate whether there is any
kind of statistical regularity in these differences. In what
follows we study the number of instances in which an examiner
differs from the majority of his colleagues. In this study we
shall leave out the cases in which five examiners agree on one
mark and the other five on another mark.

219. @n.1 (a).—Table 62 shows that there are 74 (= 138 — 64)
cases in which one or more examiners differ from a majority.
The following Table gives particulars of the dissentient? examiners
and of the number of candidates involved.

1 If a detailed mark-shoot, such as we used, is employcd, errors of this kind on the
part of examiners should be detected ; with a less detailed mark-sheot they might
easily escape attention.

2 Although for convenience we have used the word ** dissentient ”’ to denote an
examiner whose marks disagree with those of the majority, it is to be remembered
that the examiners had no knowledge whatever of each other’s wmarks.
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TABLE 63
Qn. 1 (a)
Number of cases in which individual examiners disagree
with the majority | Total No.

No. of | of cases No. of
Rxaminers No. of cases of disagreement ! of dis- candidates
who agree ‘agreement  concerned

A B C D E F G H J K;
9 3 2 2 3 1 1 3 24| 39 39
8 1 9 2 2 3 1 10] 28 14
7 1 2 1 2 1 1 2 1 4, 15 5
6 6 4 2 5 4 2 2 4 4 3. 36 9
5 4 4 2 2 4 4 4 3 3 5, 35 7
11 -13 8 20 14 8 8 13 12 46153 74

220. Thus, out of the 39 cases in which nine examiners agree
and there is a single dissentient, the dissentient is Examiner K
in 24 cases.

Again, out of the 14 cases in which eight examiners agree
and there are two dissentients, K is a dissentient in 10 cases.
On the other hand, C, F and G are most often on the side of the
majority.

221. The next point to consider is whether a dissentient
examiner tends to mark higher or lower than the majority, or
whether he marks sometimes high, sometimes low. Table 64
shows the number of cases of disagreement of the several exam-
iners with the majority, and the extent of the disagreement
above or below the mark of the majority :—

TABLE 64
Qn. 1 (a)

Extent and sign of disagreement in cases in which individual
examiners disagree with the majority

Extent and sign Number of cases of disagreement.

Sdmgreenent A B C D OE F G H J K

+3 1
+2 2 2

+1 7 6 1 1 10 1 2 1 5

—1 3 5 7 17 1 7 2 10 6 44
—2 1 ) 2 2
-3 4 1

-+ 7 8 1 113 1 2 1 5

— 4 5 719 1 T 6 12 7 46

Total 11 13 8 20 14 8 8 13 12 46
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222. From this we see that Examiner K, who disagrees most
often with the majority, consistently gives a lower mark. In
all cases but one, when they disagree with the majority, C, D, F
and H give a lower mark and E gives a higher mark than the
majority ; while A, B and J mark sometimes high and sometimes
low.

223. @n. 1 (b).—We give in Tables 65 and 66 below a similar
analysis with regard to Qn. 1 (b) :—

TABLE 65
Qn. 1 (b)

Number of cases in which individual examiners disagree
with the majority

Number of Examiner l(;?t:;sio' Nc;. of
Bamie® A B C D E F G H J K |feerce cadidun
9 4 4 1 2 10 1 22 22
8 1 13 1 16 5 2 18 7 4 1 68 34
7 ] 6 11 8 6 13 9 4 2 72 24
6 9 5 6 7 14 10 7 8 12 10 88 22
5 3 8 17 14 10 14 1L 9 6| 100 20

22 34 21 55 42 30 62 35 30 19 350 122

In this part of the question, K, who dissented most often for
part (@), dissents least often, and D and G dissent most often.

224, TABLE 66
QPn. 1 ()
Eaxtent and sign of disagreement in cases in which individual
eraminers disagree with the majority

Extent and sign Examiner

of disagreement

expressedinmarks A B C D E F G H J K

+2 1 4 2

+1 8 6 156 25 38 23 1 1 22 5
—1 14 27 6 20 2 7 56 31 7 14
—2 6 5 3 1

+ 8§ 7 15 29 40 23 1 1 22 5
- 14 27 6 26 2 7 61 34 8 14

Total 22 34 21 55 42 30 62 35 30 19
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G and H, in all cases but one of their dissent, mark lower
than the majority. E nearly always marks higher than the
majority. D disagrees with the majority in many cases, and
marks sometimes low, sometimes high, with almost equal fre-
quency. A, B and K more often give a low mark, while C, F
and J more often give a high mark.

225, TABLE 67
Qn. 1 (c)
Number of cases in which individual examiners disagree
with the majority

| Total No.

Number of o P . of cases of No. of
Examiner | disagree-  candidates

Exami R . -
whoage A B C D E F G H J K| Smene”concemned
O
i

9 1 1 2 17 5 1 27 27
8 2 3 1 9 1 1 3 2 2 |24 12
7 £ 6 11 12 1 4 3 1 1 8 51 17
6 . 14 4 8 I1 9 7 4 1 ¢ 8! 712 18
5 9 9 9 9 9 5 7T 4 7 12 ' 80 16
30 023 31 538 20 17 22 8 17 28| 254 m

Here again Examiner D disagrees most often, almost twice
as often as any other examiner. H disagrees in only eight cases.

226. TABLE 68
@n. 1 (¢)

Ezxtent and sign of disagreement in cases in which individual
examiners disagreec with the majority

Rxtent and sign Examiner

s A B C D B F ¢ H J K
43 1
42 3 1 6 2 3
4-1 11 3 5 3 13 4 2 3 6 4
—1 14016 22 32 1 9 17 5 7 18
—2 2 2 3 21 1 3 6
1

-3 1 1 2

- 5 3 19 6 2 3 10 4
— 16 19 26 355 1 11 20 &5 7 24

Total 30 23 31 58 20 17 22 8 17 28

Examiner D almost always marks lower, and B, C, G and K
generally mark lower, than the majority. I marks higher in
every case but one. A, F, H and J vary in their manner of

disagreeing.
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227. TABLE 69
Qn. 1 (d)
Number of cases in which individual examiners disagree
with the majority

Examiner Total No.

Number of of cases ot No. of
wouwms A B C D E F G H J K| "W S
9 1 7 3 27 9 47 47
8 2 1 3 4 1 1 2 14 7
7 4 4 2 1 1 12 4
6 1 1 1 1 4 1

3 13 6 36 4 1 1 13 717 59

Here again Examiner D is the chief dissentient, while F and K
are always with the majority.

228. TABLE 70
Qn. 1 (d)
Extent and sign of disagreement in cases in which individual
examiners disagree with the majority

Extent and sign Xxaminer

of disagreement

expressedinmarks A B C D E F G H J K

+2 2 2
+1 12 6 34 4 1 9
—1 3 1 1 2
-I- 12 6 36 4 1 11
— 3 1 1 2
Total 3 13 6 36 4 1 1 13

Here Examiner D consistently gives higher marks than the
rest ; B and J in most of the cases award higher marks.

229. TABLE 71
Qn. 1 (e)
Number of cases in which individual examiners disagree
with the majority

s .
Examiner Total No.

Xlgumber of l of_cuses of No. of
e A B C D E F G W J K| Umme o
9 2 7 2 11 4 1 2 ) 29

7 6 2 7 6 2 3 2 1| 36 18
7 12 9 5 8 8 6 10 7 9 4. 18 26
6 5 4 5 5 7 6 3 3 3 7, 48 . 12
5 5 6 9 5 8 7 8 8 71 2, 65 13
31 32 23 36 33 21 25 18 23 14| 256 98
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There is no examiner pre-eminent in disagreement, though
A, B, D and E disagree more often than the rest.

230. TABLE 72
@n. 1 (e)

Extent and sign of disagreement in cases in which individual
examiners disagree with the majority

Efff,’,?‘ and sign Examiner

e, A B C D E F G H J K
+3 1
+2 5 1 5 1 3
+1 2 20 10 4 23 4 3 16 7
-1 23 6 13 31 4 15 19 11 4 7
—2 6 1 1 5 4
-3 1
+ 2 2 ’n o

5 10 5 29 5 3 19
- 29 7 13 31 4 16 25 15 4

aa

Total 31 32 23 36 33 21 25 18 23 14

Here Examiner G in his disagreement marks consistently
lower than his colleagues ; and A, D, F and H mainly mark low.
B, E and J mainly mark high ; and C and K sometimes mark high,
sometimes low.

231. Let us now from these scattered Tables try to compare
the characteristics of the different examiners.

In marking Qn. 1 (a) there were 153 occasions on which different
examiners disagreed with the majority, and to these Kxaminer A
contributed 11, i.e. 7-29%. We show in Table 73 below this
and similar percentages for all the examiners for each part

of Qn. 1.
TABLE 73
Qn. 1

PERCENTAGES OF ToTAL NUMBER OF DIFFERENCES FROM THE
MaJjority Dur 10 EAcH EXAMINER

Examiner
Tast A B ¢ b E F G H J K
@ 72 85 52 131 92 52 52 85 7.8 30l
by 63 97 60 157 120 86 177 100 86 54
¢ 118 91 122 228 79 67 87 31 67 110
d) 39 169 T8 468 52 13 13 169
() 121 125 90 141 129 82 98 70 90 55
Average 83 113 80 225 94 &7 85 60 98 104
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D is thus the examiner who differs most frequently from the
majority. K differs most in regard to part (a), but agrees
well with the majority on the other parts of the question.

232. An examination of the records of the different examiners
showing the number of occasions in which they respectively
marked higher and lower than the majority is interesting.

The cases in which they marked higher and lower are denoted
by “plus” and ‘“ minus ”’ respectively.

233. Examiner A
Part of question (a) (b) (¢) (D (e)

Plus 7 8 14 0 2
Minus 4 14 16 3 29
Total 11 22 30 3 31

Examiner A is inconsistent in his manner of disagreeing with
the majority ; he sometimes marks high, sometimes low, except
in part (e), when he almost consistently gives lower marks.

234. Examiner B
Part of question (a) (h) () (d) (e)
Plus 7 4 12 25

8
Minus 5 27 19 1 7
3

Total 1:

Examiner B disagrees in a fairly consistent manner; parts
(b) and (c) he mostly marks below the majority ; parts (d) and (e)
higher than the majority ; in part (a) he is inconsistent.

235. Examiner C
Part of question (a) (h) (c) (d) (e)
Plus 1 15 5 6 10
Minus 7 6 26 0 13
Total 8 21 31 6 23

In dealing with part (e), C marks high and low with almost
equal frequency. He is fairly consistent in the other parts,
marking low for parts () and (c), and high for (b) and (d).
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236. Examiner D
Part of question (a) () (c) (d) (e)

Plus 1 29 3 36 5
Minus 19 26 55 0 31
Total 20 55 58 36 36

Examiner D is very consistent in marking except in respect
of part (b). He gives low marks for (a), (¢) and (e), and high
marks for (d).

237. Examiner E
Part of question (a) (b) (¢) () (e)
Plus 13 40 19 4 29
Minus 1 2 1 0 4
Total 14 42 20 4 33

Examiner E is most consistent. He almost always marks
higher than the majority when he disagrees with them.

238. Examiner F
Part of question (a) () (¢) (d) (¢)
Plus 1 23 6 5
Minus i 7 11 16
Total 8 30 17 21

Examiner F is only fairly consistent in his marking of these
parts. In part (a) he is consistently low ; in part (b) he gives
about three times as many high marks as low marks; in part
(e) he reverses the process; and in part (c) he gives twice as
many low as high marks.

239. Examiner G
Part of question (a) (b) (c) (d) (e)
Plus 2 1 2 0 0
Minus 6 61 20 1 25

Total 8 62 22 1 25

Examiner G gives lower marks than the majority, when he
disagrees with them, almost consistently.
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240. Examiner H
Part of question (@) (b) () (d) (e)
Plus 1 1 3 1 3
Minus 12 34 5 0 15
Total 13 35 8 1 18

Examiner H is consistent when marking parts (a) and (b) and
fairly consistent when dealing with (e), but in the few cases of
disagreement on (c) marks sometimes high, sometimes low.

241. Examiner J
Part of question (a) (b) (c) (d) (e)
Plus 5 22 10 11 19
Minus 7 8 7 2 4
Total 12 30 17 13 23

Examiner J tends on the whole to mark high, but distributes
his marks between high and low in a good many cases.

242. Examiner K
Part of question (a) (b) (c) (d) (e)
Plus 0 5 4 7
Minus 46 14 24 7
Total 46 19 28 14

In marking part (¢) Examiner K distributes his marks equally
between high and low ; in marking part (@) he is consistently
low ; and in parts (b) and (c) he is generally low.

243. It will be seen that despite the attempts to secure uni-
formity in the marking of a comparatively simple question, the
peculiar differences of examiners from the majority become
apparent in their marking, and show themselves in three different
ways :—

(i) by always or nearly always giving lower marks ;
(ii) by always or nearly always giving higher marks ;
(iii) by giving sometimes higher and sometimes lower marks.

We find from the preceding Tables that in dealing with
different parts of Qn. 1, the several examiners act in the following
ways.
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Examiner A acts according to (i) and (iii)
”» B, ” » (1), (ii) and (iii)
’ C I} ) ’s (i), (li) Bfnd (lll)
” D . » (1), (i) and (iii)
o E ” ,» (i)
» ¥, ” . (1), (ii) and (iii)
L] “‘ ’ LR} .y l
" H ,, “ . (1) and (iii)
’ J . o . (i) and (iii)
- K., " . (i) and (iii)

We may, at this stage, refer to a previous discussion of Qn. 1
where it emerged that Examiner E had the highest average
mark, and G had the lowest average, and D had the largest
mean deviation (see paras. 206, 207 and 211 above).

244. The reasons for the differences are now apparent. When
E differs from his colleagues, he awards higher marks; G in
the same circumstances awards lower marks. Examiner D, we
observed, was the greatest disturber of agreement, and this
means, since his method of differing is sometimes to mark up,
sometimes to mark down, that his spreading of the marks is
greater than that of any of the other examiners.

245. The problem of spreading the marks in dealing with a
paper like Part B, in which there should be very little latitude
for different judgments, is entirely different from the correspond-
ing problem in judging an essay like that set in Part A. Without
a complete analysis answer by answer it is difficult to say whether
a difference from the majority is due to closer attention to the
detailed points than the majority have given, or to random
marking.

It is generally recognised that not only the average mark
but also the distribution should be analysed for each separate
examiner when a large series of scripts is divided up among a
number of assistant-examiners (see para. 148 above).



APPENDIX I TO CHAPTER VI
SPECIAL PLACE EXAMINATION (I)
ENGLISH PAPER, PART A
General Instructions for Examiners (Part A only)

1. The maximum number of marks is 50.

2. Seven marks are to be allotted under each of the headings
set out on the mark-sheet, together with one additional mark
for papers of outstanding merit.

3. Under each heading only the following marks are to be
given: 0, 1, 3, 5, 7.

4. The following directions will explain in what way marks
are to be allotted or deducted from the maximum under cach
of the headings specified.

(a) Vocabulary.—Mark for quantity and quality.

(b) Accuracy.—Deduct marks for technical errors in spelling, grammar,
and punctuation. Cuapitals, full stops, and quotation marks should be
specially considered.

(c) Craftsmanship.—Mark for skill in the use of phrases, the con-
struction of sentences, and the formation of paragraphs.

(d) Consistency or ‘‘ staying power.”’—Deduct marks for irrelevancies
and confusions.

(e) Completeness.—Mark for unity of plan, with suitable beginning
and ending. Marks for the title of Subject 1 should be given under
this head.

(f) Substance..—Mark for number of ideas.
(g) Quality.—Mark for quality of ideas.

5. No deductions are to be made for lack of close attention
to the questions set ; these latter arc merely designed to stimulate
the child to write passages of connected prose.

6. In deducting marks take the length of the essay into con-
sideration. Assume 200 words to be the average, and mark
on the basis of the number of errors per 200 words.

7. If any fresh point of difficulty arises, each examiner must
use his or her own discretion.

112
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ENGLISH PAPER, PART B

General Instructions for Examiners (Part B only)

(1) Note that Direction 5 for Part A does not apply to Part B.

(2) Reasonable synonyms may be adopted throughout. If in
doubt, give half marks.

(3) Allow no bonus for a specially good answer ; that is, the
maximum mark for each question or each part of a question
must not be exceeded.

(4) No deductions are to be made for faulty spelling in Part B.

(5) If any fresh point of difficulty arises, each examiner must
use his or her own discretion.

Instructions regarding the several questions of Part B

Qn. 1. Maximum 14,

(@) Farming (3), agriculture (3), cultivating the land (3), tilling tho
soil (3), tilling (2), gardening (1).

(b) Sow (1), sowing (1), planting corn (1); wharves (1), jettios (1),
piers (1), landing stages (1), docks (0), harbours (0) ; stormy weathor (1),
rough water (1).

(¢) No, because it is dry land (3).

(d) Toil amid the soil (2), or drop the yellow grain (1).

For a quotation mot in the given passage, e.g. ““ Plough tho fields,”
from the well-known hymn, give (1) mark.

(e) A small seaport (3). If ““small” is omitted givo (2) marks. A
port (2), a seaside town (1).

Qn. 4. Maximum 12 (2 each).

(a) Traveller (2), explorer (2), circumnavigator (1), discoverer (1),
pioneer (0), Amundsen (0).

(b) Post Mistress (2), postwoman (1), superintendent (1), clerk (0).

(c) Gardener (2), florist (2), nurseryman (2), flower man (0),
cultivator (0).

(d) Newsboy (2), newspaper boy (2), paper boy (2), hawker (0),
street boy (0).

(e) Nurse (2), nurse maid (2), help (1).

(f) Carpenter (2), cabinet maker (1), carver (1), toy-maker (0).

The expression “one word ”’ cannot be taken quite literally,
otherwise ‘‘ Post Mistress *’ (the form prescribed by the original
examining authority) could not be accepted.

If a suitable adjective is used instead of a noun it should be
considered correct.  Describe ”’ suggests an adjective.

For two separate words given (two ‘‘ shots’ at the answer),
one right and the other nearly right, (2). For two separate
words, one right and the other wrong, (1).
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TABLE 74

SPECIAL PrLACE ExAMINATION (I) : ARITHMETIC, PART A
Total Marks for each fifth Candidate (Maximum = 40)

Candidate

A
34

38
36

C

32
36
30
24
30
36
28
36
36
36
36
36
30
26
34
34
38
32

Examiner

D
34 34 34
36 36 36
30 30 30
22 22 22
30 30 30
36 36 36
28 28 28
36 36 36
36 36 36
36 36 36
36 36 36
36 36 36
28 28 28
22 24 28
34 34 34
34 34 34
38 38 38
32 32 32
34 34 34
26 26 26
30 30 30
28 28 26
32 32 32
40 40 40
34 34 34
38 36 36
40 40 40
30 30 30
38 38 38
36 36 36
TABLE 75

34

34

K
32
36
30
22
30
36
28

SpECIAL Prace ExaMiNaTioN (I) : ARITHMETIC, PART B
Total Marks for each fifth Candidate (Maximum = 60)

Candgidate
1
6
11
16

A
39
29
26
36

C
22
37
26
24

D
22
30
26
36

Examiner
E nl
16 30
29 26
26 26
44 33

G
22
30
26
21

H
26
34
26
33

K
22
26
26
36

K]

CTOONTSSRNIOCTCoOOCORNSSORIISCSONCS ONE

Range

23
11

23
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TABLE '75—continued

Examiner
Candidate A B C D E F G H J K Range
21 31 31 39 31 31 31 26 31 31 35 13
26 15 15 15 15 153 13 156 26 15 156 11
31 22 27 19 22 30 30 26 19 30 26 11
36 49 46 49 42 49 49 11 49 46 44 38
41 27 27 27 27 27 27 22 27 27 27 b
46 33 29 26 30 37 37 41 38 38 29 15
51 22 22 22 22 22 22 33 22 22 25 11
56 32 19 29 24 32 32 15 21 24 17 17
61 27 15 15 15 24 15 38 15 15 15 23
66 46 41 45 46 57 45 38 41 39 41 19
71 22 22 22 22 22 22 17 22 22 22 5
76 49 49 42 49 44 49 39 49 34 34 15
81 b7 iy) 57 46 57 51 37 57 Hl 57 20
86 28 25 34 24 24 21 15 21 33 24 19
91 22 35 19 31 34 31 31 31 31 19 16
96 15 15 15 156 15 15 15 15 15 15 0
101 34 26 34 30 34 30 26 30 30 30 8
106 26 30 39 30 26 34 26 26 43 20 17
111 29 34 31 47 39 51 36 34 34 34 22
116 25 25 25 25 37 45 18 25 49 10 39
121 42 42 42 46 42 42 18 42 42 42 28
126 57 57 57 54 57 57 52 57 57 57 b
131 44 44 44 44 52 60 49 52 52 44 16
136 22 22 22 22 22 22 26 19 22 22 7
141 41 39 34 36 41 52 30 41 49 24 28
146 45 37 34 37 37 34 30 30 22 37 23
TABLE 76

SpeciaL Prace ExaMiNaTION (I): ENcLIsH, PART A
Total Marks for each fifth Candidate (Maximuimn == 50)

Examiner
Candidate A B C D K ¥ G H J K Range

1 31 27 31 41 29 29 23 21 14 23 27
6 27 27 29 25 17 27 31 25 17 31 14
11 33 31 39 33 37 39 23 27 21 29 18
16 31 29 45 33 39 41 37 25 21 25 24
21 35 31 31 45 33 41 33 33 31 23 22
26 27 19 37 37 39 29 23 29 17 31 22
31 35 29 43 43 43 39 35 356 25 21 22
36 37 29 29 35 35 27 23 27 15 21 22
41 25 21 27 21 23 21 25 23 19 21 8
46 43 31 49 33 33 39 39 37 27 31 22
b1 29 38 27 35 31 33 27 27 24 31 14
56 25 25 45 27 47 33 35 33 11 31 36
61 29 37 33 31 37 29 23 21 19 25 18
66 23 15 29 13 25 21 13 17 3 156 26
71 29 27 19 27 29 27 27 25 25 21 10
76 37 40 45 47 47 41 43 41 35 35 12
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TABLE 76—continued

Xxaminer

Candidate A B C D E F G H J K Range

86 33 37 31 35 45 29 27 37 27 31
91 21 27 33 23 43 33 21 35 17 21
96 39 35 41 37 49 39 45 43 33 3
101 19 31 29 43 33 34 23 18 33 19
108 33 27 21 31 41 37 29 21 17 1I7
111 19 27 23 17 45 29 27 21 17 13
116 27 29 37 37 27 29 27 31 25 23
121 22 13 27 31 37 31 17 22 4 23
126 27 33 29 33 45 37 25 23 23 25
131 29 31 33 21 43 37 356 37 19 27
136 23 27 25 41 25 21 25 20 8 33
141 19 25 27 21 39 35 29 33 17 25
146 15 25 17 25 23 20 13 9 12 15
TABLE 177

Specran 'race ExaMiNaTION (I) @ ExcrisH, Parr B
Total Marks for each fifth Candidate (Maximwumn == 50)

Examiner

Candidate A B ¢ D E ¥ G U J K

1 3 41 39 39 40 37 30 38 35 28

6 27 31 28 32 32 25 24 27 28 22
11 34 45 39 39 36 39 37 36 356 36
16 28 34 33 42 37 28 28 34 31 23
21 22 29 29 36 34 20 22 28 25 20
26 30 34 32 31 33 30 30 20 28 24
31 25 27 33 34 30 23 25 20 29 24
36 36 36 37 42 39 33 34 38 34 32
41 29 36 31 37 36 33 22 31 40 30
46 38 44 42 41 44 41 37 41 36 36
51 33 35 36 40 37 32 33 36 33 30
56 29 28 36 38 37 27 31 34 34 33
61 29 35 33 3+ 40 29 24 28 34 28
66 31 32 35 41 38 28 31 30 34 31
71 18 27 23 32 25 17 16 22 19 20
76 20 37 35 35 34 31 30 30 29 34
81 39 39 42 41 43 38 39 40 39 44
86 27 29 28 34 37 26 27 32 27 28
91 20 39 31 3t 37 29 28 31 30 28
96 30 31 30 32 39 25 28 27 32 29
101 29 33 37 36 38 30 28 29 35 3
106 23 32 31 39 38 23 22 29 30 26
111 24 24 22 22 20 24 13 25 28 26
116 30 36 29 45 40 24 26 33 34 32
121 28 30 27 35 37 24 23 28 27 25
126 31 39 38 36 43 36 29 38 34 34
131 32 39 34 42 38 34 29 36 33 34
136 31 40 40 43 42 35 33 40 36 31
141 16 20 23 31 25 12 14 20 18 16
146 18 20 25 30 27 17 14 19 22 18



CHAPTER VII

SPECIAL PLACE EXAMINATION (II):
MARKING OF ENGLISH ESSAY

246. Character of the Examination Paper.——The question-paper
was as follows :—

Choose one of the following subjects and write in accordance with
the directions given :—

(a) Write a letter to a friend who has asked : ** What on earth do
you do with yourself on a wet day in the holidays ?”

(b) Where would you prefer to live, in the town or in the country ?
Say why.

(¢) Many a London child has never been to the seasido. Describe
the seaside for him.

(d) Finish the following story : It was now clear that [ had lost iy
way. Moreover it had grown so dark that I could not read my map. . . .

The time allowed was 30 minutes.

247. Special Object of the Investigation.—The special object of
the investigation was to compare the discrepancies between the
marks awarded by ten different examiners, all experienced in
the marking of Special Place examination English Essay scripts,
when such essays are marked on impression only, with the
discrepancies which occur when they are marked in accordance
with a detailed marking-scheme.

248.  Procedure.—Ten examiners experienced in marking for
Special Place examinations were appointed from the panels of
several different authorities (other than the authority by
which the scripts were supplied). It should be added that the
scripts were supplied by a different authority from that which
supplied the scripts for the previous investigation.

A draft detailed marking-scheme was drawn up by Dr. Ballard
and was submitted for criticism to each of the examiners, to-
gether with typed copies of fifteen trial scripts. A considerable

117
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number of criticisms of the original marking-scheme were received.
The scheme was modified to meet the criticisms of the examiners,
and answers on all doubtful points were furnished to them.
A copy of the scheme in its final form is printed in the Appendix
to this chapter (pp. 138-141).

249. Typed copies were then made of one hundred and fifty
other scripts. Each examiner received not only a typed copy
of each of the essays (on which it was possible for him to insert
marks), but also the script itself, so that he could mark for hand-
writing. The marks of the original examiners were completely
removed from the scripts.

250. The one hundred and fifty scripts were not specially
selected. From the marks it is obvious that they vary in
merit from * very poor” to ¢ very good.”

2561. The following instructions were issued to the examiners :—

(i) Scripts 1-75 are to be marked by impression only. It is of the
essence of the investigation that, in 1narking these scripts, no attempt
should be made by the examiner to conform to the scheine of marking
set out under II below,! or to any scheme of the kind. Examiners
are particularly requested to mark scripts 1-15 before they mark scripts
76-150.

(ii) Scripts 76-150 are to be marked according to the amended
marking-scheme sct out under IT below.!

(iii) The maximum mark for all scripts is 100.

The examiners were supplied with the amended marking-
scheme (see Appendix, p. 138) from which the following paragraph
is extracted?® :—

Marks are to be allotted as follows :—
Marks

(i) Quantity, Quality, and Control of Ideas 50

(ii) Vocabulary 15
(iii) Grammar and Punctuation 15
(iv) Structure of Sentences 10
(v) Spelling 5
(vi) Handwriting 5

Total 100
252. The main object of this investigation, as stated in para. 247
above, was to compare the results obtained by marking a set of
scripts by impression with the results obtained by marking
another group of scripts of approximately the same calibre by
means of a detailed scheme. Steps were taken, therefore, in

1 See Appendix to Chapter VII, p. 138.
* Compare paras. 172 and 173.
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the first instance to ensure that the selection from the original
group of Nos. 1-75, designated later as Set 1, and of Nos. 76-150,
designated later as Set 2, was approximately a random one.
To test the equivalence of these two sets we reshuffled and
then renumbered them 1-150 ; they were then marked by three
examiners, designated as X, Y and Z, who were asked to mark
the whole of the scripts on any one method at their choice,
without being informed of the precise object of this particular
investigation. X, Y and Z were all members of a panel of
examiners for a Special Place examination, though not for this
particular one.

253. Subsequently the marks allotted by X, Y and Z were
regrouped according to the original numbers 1-75 and 76-150,
and a summary of the results obtained is shown below :—

TABLE 78
AVERAGE DMARKS
Examiner Set 1 Net 2
X 582 58-3
Y 41.0 41-0
Z 533 553

DISTRIBUTION OF MARKS

Marks Examiner X Examiner Y Traminer 7
Set 1 Set 2 Set 1 Set 2 Set 1 Set 2

0- 7 1 1

8-15 3 1
16-23 2 1 2 | 1
24-31 3 1 6 9 3 5
32-39 2 5 17 11 ) 8
40-47 13 12 34 32 9 8
48-55 13 15 13 17 16 17
56-63 12 16 2 17 15
64-71 14 8 2 1 11 10
72-79 7 5 6 4
80-87 5 6 2 3
88-95 4 b 2 3
96-100 1 1 1
Total 75 73 75 75 75 75

254. The Table shows that the two sets of scripts are approx-
imately equivalent, since (a) each of the three examiners assigns
the same average mark to Set 1 that he assigns to Set 2; and
(b) each examiner distributes his marks for Set 1 in approximately
the same way as he distributes them for Set 2.
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255. We may feel confident, therefore, that any difference
between the markings of the two sets by each of the individual
examiners employed on the main investigation was due to the
difference of method employed and not to a difference of intrinsic
quality between the two sets.

256. The first and most striking results of the main investiga-
tion are given below :—

TABLE 79
AVERAGE MARKS

Difference

. between highest
Fxaminer? and lowest

A B ¢ E G K L M N P average
Set 1 (Marking by

Impression) 49-043-759-431-844:647-551.240-046-241-7 276
Set 2 (Detailed

Marking) 60-6 54-6 62-3 58-8 58:549-3 53-550-5 55-9 54-5 130
Difference 11:610-9 2-927-013-9 1-8 2:310:5 9-612-8

In every case the average of the marks awarded to Set 2,
the scripts marked by details, is greater than the average of
the marks awarded to Set 1, the scripts marked by impression.
With Examiner E the difference of the averages is 27 marks ;
with Examiners A, B, G, M, N and P, the difference is about
10 marks ; and with only three examiners, C, K and L, is the
difference small—about 2 or 3 marks. We can confidently say
that marking by details produces higher marks on the average
than marking by impression.

257. The highest average mark by impression is 59-4 (Examiner
C) and the lowest is 31-8 (Examiner E), a difference of 27-6 marks.
The highest and lowest averages of the marks according to the
detailed scheme are 62-:3 (Examiner C) and 49-3 (Examiner K),
a difference of 13-0 marks. The mean deviation of the averages
of the impression marks is 5-2, and that of the averages of the
detailed marks is 3-4. Thus the averages of the several examiners
are closer to one another when the marking is made in accordance
with the detailed scheme than when it is made by impression only.

1 Examiners A, B, C, E, G and K are the examiners in English who were designated
by those letters in the previous investigation on a Special Place examination. L, M,
N and P are examiners who did not take part in the previous investigation, but,
like the other examiners, they are all experienced in examining of this kind.
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258.1 The average range of marks was 36-5 for the marking by
impression (Set 1) and 28-9 for the marking by a detailed scheme
(Set 2) ; in other words, this method of analysis shows again that
the marking by a detailed scheme yields on the whole closer results
for the different examiners than the marking by impression.

In the marking by impression the highest range was 63, shown
in the marks for Candidate No. 41, who received the following :
50, 63, 69, 15, 78, 62, 75, 48, 71, 64 ; and the lowest range was 13,
in the case of Candidate No. 38, who received the following
marks : 12, 12, 20, 12, 15, 10, 7, 10, 12, 18. In the marking
by details, the highest range, 52, was shown in the case of
Candidate No. 85, who received the following marks: 43-5, 26,
50, 42, 50, 58, 51, 57, 78, 39; and the lowest range was 14-5,
for Candidate No. 141, who received the following marks :
72-5, 69, 67, 62, 59, 58, 67, 61, 70, 63.

1The following Tables give the marks and ranges for every fifth candidate, and
are inserted 8o a8 to convey to the reader the kind of differences between the different

examiners. :—
Special Place English Essay : marking by impression only

Examiner
Qand. A B C E G K L M N P Range
1 25 156 45 40 40 28 46 35 36 30 31

6 85 64 59 33 52 65 61 52 60 50 32
11 65 88 90 60 92 85 77 G0 63 70 32
16 30 10 55 17 28 36 28 15 36 26 45
21 40 49 68 26 34 45 68 52 50 41 43
26 62 43 58 30 44 58 56 31 43 34 32
31 48 44 64 55 40 48 60 h8 45 36 29
36 43 26 52 17 33 52 34 20 18 36 35
41 50 63 69 16 78 62 75 48 71 64 63
46 50 68 78 42 58 45 72 47 65 50 36
51 55 52 54 35 45 42 44 36 43 33 22
A8 18 16 54 16 17 20 11 10 12 17 44
61 45 47 60 17 40 38 58 56 52 42 43
66 40 45 58 156 25 40 36 32 43 30 43
71 39 36 52 32 40 38 40 25 41 28 27

Special Place English Essay : marking by details
Examiner
Oand. A B b E 3 L M N r Range

76 65 63 64 67 68 65 53 52 49 57 19

81 42} 46 43 40 62 20 38 36 60 39 42

86 45 42 54 64 62 45 35 44 42 38 29

91 68} 64 69F 76 79 65 66 59 64 70 20

96 56 656 70 58 80 48 44 31 43 49 49
101 79, 89 89 73 94 74 86 83 76 87 21
106 78 79 98 88 87 92 88 88 87 89 20
111 62 59 554 44 49 41 61 55 70 bHY 29
116 71 64 64 58 62 66 b8 50 55 52 2]
121 79 91 82 70 80 51 60 67 64 56 40
126 99 88 68 68 89 77 70 71 90 90 31
131 44 26 56§ 32 40 44 35 25 48 35 304
136 513 40 43 42 31 24 28 29 59 39 35
141 724 69 67 62 59 58 67 61 70 63 14}
146 46F 37 49} 44 39 34 28 24 32 38 254
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259. The Table below gives the distribution of the ranges :—

TABLE 80

DiISTRIBUTION OF RANGES

Range Set 1 Set 2
10-14 1 1
15-19 7
20-24 3 13
25-29 10 19
30-34 19 19
35-39 16 7
4044 16 8
45-49 4
50-54 3 1
55-59
60-64

2
1
Total 75

| &l

The Table brings out in another way the fact that the marks
awarded by the examiners to an individual script were (as was
shown by the average ranges) closer together when the examiners
used the detailed scheme than when they marked by impression,
though in neither case was any script awarded the same mark
by all the examiners.

260. The range of marks for a given script may be high, partly
because of differences of standard of the examiners’ marks, and
partly on account of the presence of ‘“random elements’ in
their marking. We have observed that the range of marks is
on the whole higher with marking by impression than with
detailed marking. But the method of analysis described in
Part I1 (para. 536 below) indicates that the greater differences
shown in the marking by impression (see para. 257 above) are
not due to a higher figure for the random marking, but to a greater
difference between the standards adopted by the different exam-
iners. The analysis shows that the element of random marking
has roughly speaking the same magnitude in both cases.

261. This last point is important. It means that the use of a
detailed marking-scheme does conduce to a closer approximation
of the standards of the different examiners, but, on the other
hand, that it does nothing to reduce the element of random
marking. It is of course well known that manipulations in the
office of the examination authority may be used to make the
marks of different examiners tend to conform to a common
standard ; the use of a detailed marking-scheme attains the same
object in a different way, but nothing more, if the final marks
alone are taken into consideration.
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262. The main object of the investigation has now been
achieved, since we have ascertained that there are greater dis-
crepancies between marks awarded by impression than between
marks awarded by details. Moreover, as will be shown in Part IT,
on the basis of the theory put forward therein, it appears that these
discrepancies are entirely due to greater differences in the
standards of marking of different examiners when they mark
by impression. There is no appreciable difference between the
random variations of the examiners in the two methods of
marking.

263. Detailed Investigation of Discrepancies.—The following
Table shows clearly the differences between the distribution of
marks awarded by the examiners to the two sets of scripts,
denoted in the Table by the figures (1) and (2)! :—

TABLE 81
DiISTRIBUTION OF MARKS

Examiner

Marks A B C ) G K L M N p

0. (1) (2) (ll)(2) (1) (2) (D (2) (1 (2) (1)(2) (ll)('l) (1) (2) (1) (2) (D) (2)
8-15 3 6 2 9 3 1121513 1

16-23 2 6 1 1 23 71 3 2 502 4 1 4

24-31 8 1 6 6 1 10 3 6 2 4 4 5 611 9 6 413

32-39 73 59 8 216 41013101117 912 52711
40-47 141219 8 410 11 19 18 820 17 14 11 13 14 20 15 7 12
48-55 1513 13122016 6 9 817 181213131011 7131015
56-63 014 B I2 2518 512 317 8121312 811 1013 318
64-71 1015 7101816 313 513 4 7 510 512 912 6 7
72-79 31t 3 5 4 7 9 3 5 4 4 8 5 1 4 56 25
80-87 14 4 3 4 4 6 2 2 4 31 3 4 2 3
88-95 2 1 5 2 3 4 1 2 1 3 2 3 2
96-100 2 2 1 1

We have already seen (para. 256 above) that the averages of
the different examiners differ. It is interesting to compare
for each examiner the number of scripts to which he has
assigned less than 40 marks, and the number to which he
has assigned 72 marks or more.

Yxaminer
No. of orila A B C ¥ G K L M N P
to e hion tess (11(2) (1) (2) (1)(2) (1)(2) (1) (2) (1) (2) (1) (2) (1)(2) () (2) (1)(2)
than 40
"N;l‘i' are 20 4 2418 2 0350 532 718 20 18 18 38 21 25 10 45 14
allotted
No. of seripte
tmoav;‘hk‘;hg_r 617 414 615 017 913 ¢ 71211 1 6 412 411
more are
allotted

L1y Set 1; Scripts Now. 1-75—-marked by impression,
(2) Set 2; Scripts Nos. 76--150—marked by details.
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264. The Table brings out two features in the marking,
(a) the difference between the results of the different examiners
marking by the same method ; (b) the difference between the
results of the same examiner marking by different methods.

Thus, in the marking by impression, Examiner E awards fifty
marks of less than 40, and Examiner C only two ; on the other
hand, Examiner L gives twelve marks of 72 or more, and
Examiner E gives none.

Again, in the marking by details, Examiner M gives twenty-one
marks of less than 40 and Examiner C gives none; while
Examiners A and E give seventeen marks of 72 or more and
Examiner M gives only six.

K and L are the only two examiners whose marks show
approximately similar distributions, and whose averages
are approximately the same when marking by the two
different methods (see para. 256 above).

265. The following are the standard deviations of the distri-
butions in Table 81, indicating the amount of variability amongst
the candidates :—

Average
A B C E G K L M N P
(1) 17-4 18-2 10-8 15-8 193 143 17-2 155 16:0 154 16-0
(2) 14-4 19-3 13-3 15-8 14.7 156 17-1 17-2 16-1 16-2 16-0

The averages of the two standard deviations for the two
methods of marking are thus the same; in other words, the
method of marking by impression and the method of marking
by details produce on the average the same degree of discrimina-
tion between the merits of the different candidates, the same
‘““ spread ”’ of the marks.

With three examiners, A, C and G, the difference between the
standard deviations of their markings by the two methods is
notable; A and G are able to distribute their marks over a
greater range when marking by impression ; C, on the contrary,
distributes them more when marking by details. With the
other examiners the difference of method in marking does not
seem to affect their powers of discrimination to an appreciable
extent.

266. We give below in Table 82 the distributions of the marks
of the several examiners for the various elements marked
separately.
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TABLE 82
DISTRIBUTION OF MARKS AWARDED FOR THE VARIOUS ELEMENTS
Quantity, Quality, and Control of Ideas Vocabulary
(Maximurn == 50) ' (Maximum -. 15)
Examiner . Examiner
Marks | ‘Marks
ABCEGEKLMNP, ' BCEGWKILMNZP
1-5 2 7 1 5 3 N | 1 1
6—-10‘ 4 10 4 6 3 912 4 2 ¢ 3 3 2
11-15: 5 8 13 318 916 8 ¢! 3 ! 2 78 2 4 3 2
16-20,11 10 16 16 11 7 10 12 15 151 4 201 112 9 6 8 3 2
21-25(14 17 512 22 1510 9 13 18 & 8 5 3 710 8 6 7 7
26-30{16 6 31 16 16 11 19 1410 8 ¢ i 8 4 1 310 6 6 7 9 10
31-35,13 9 5 8 8 812 4 717 T 17 97 T12 91117 3 918
36-401 6 511 7 7 2 6 1 6 | 8 221420151213 9 810 12
41—45i 4 8 4 3 4 1 5 £ 1 6 9 1 9 714 8 3 712 913 R
46—50{2 3 1 1,10 { 7151011 3 3 411 & 7
1 05 4 3 503 4 5 4 2
; 12 3 8 2 6 1 2 2 9 3
13 321 1 2 1 3 3 6H 3
| S R 4 3 4 1 1 3 1 k
I 302 6 4 1 1 2 i
CGrammar and Punctuation Structure of Sentcnces
(Maximum = 15) (Maximum - - 10)
F.xaminer : Examiner
Marks, 1 Marks
i ABCEGKLMNP, A B CEGKLMNPE
0 2 2 1 (] 2 6 9 1 1 2
1 1 1 1 I | 23 I 11
b 1 4 1 1 2.2 1 428 41315 2 2 2 5
3 3 3 1 2 3 6 3 .’ 3 '5H 4 4 310141014 2 1 T
4 2 2 6 4 5 41 4 14 612 618 1217 18 14 1Y
5 i 2 7 511 10 505 20 07 S 14 7T 121215 7 14
6 H 1 4 9 8 706 11413 7 6 6 814171012
T2 9 47 1311 5 5 277 816 211 4 6 6 915 7
8 512 213 2 910 1 5, 8 . 611 719 3 1 3 914 2
9 7 713 5 417 8 714 175 9 311 0 2 5Hh 2 8 5
10 812 6 8 3 711 3 8 10 ; 3 4 3 1 3 1 3 1
11 5 321 5 610 2 825 6° :
12 112 6 7 4 8 7
1312 516 61914 4 210 7°
14 111 3 2 4 2 4 1
1505 11 33710 501
Spelling ‘ Handwriting
(Maximum :- 3) (Maximum - 3)
Examincr ‘ Examiner
Marksi B “Marks i .
: BCEGKLMNP: A B C G KILMNEP
0 2 1 1 1 1 4
1 1 313 11 5 3 2 2 3 1 4
2 113 6 4 2 522 8 4 7 3 2 20 6 1 9,
2% 4 1 2 4 54233 4 1 3 2 7 15
3 21510 9 7 18 26 21 9 21 43 1
3% (13 5 1 Ho 68 9357171727366 75 43
4 23 28 18 17 26 28 21 27 30 27
4% 115 11 12 1
5 16 14 24 42 24 22 15 30 20
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267. An analysis of the marks allotted by the different exam-
iners for the different elements in the Scheme is interesting.
We shall, in referring to them, use the following abbreviated
nomenclature :—

For Quantity, Quality, and Control of Ideas we shall use ‘ Ideas ”

,» Vocabulary » s 5 Vocabulary
,, Grammar and Punctuation s sy sy Grammar
,» Structure of Sentences w9 ‘“Structure ”’
,» Spelling » ss s Spelling

,» Handwriting » s s Handwriting.

268. Table 82 above gives in detail the distribution of marks
awarded for these different elements, and Tables 83 and 84 below
give respectively the averages obtained from Table 82 and these
averages expressed as percentages of the relevant maximum in
each case :—

TABLE 83
AVERAGE MARKS AWARDED BY THE EXAMINERS
Maximum Kxaminer
Marks A B (] E G K L M N P
«“ Ideas ™’ 50 26-8 24:0 29-6 25-2 257 20-2 25-6 20:6 21-3 250
Vocabulary 15 85 91 93 92 65 66 79 81 80 7.9
¢ Grammar >’ 15 10-8 83 11.1 88 134 96 7.2 7.7 11.1 87
** Structure ’ 10 36 61 39 65 37 41 51 556 64 49
Spelling 5 41 34 40 42 42 3.8 28 36 41 3-8
Handwriting 5 +9 3.7 44 49 50 50 50 49 50 4.2
Total 60-6 54-6 62-3 5H8-8 585 49-3 -5 9 54:5

TABLE 84

AVERAGE MARKS AWARDED BY THE EXAMINERS EXPRESSED
AS PERCENTAGES OF THE RELEVANT MAXIMUM IN EACH CASE

Maximum Examiner

Marks A B C E G K L M N P
*‘ Ideas "’ 50 53-6 48-0 592 50-4 51-4 40-4 51-2 41-2 426 50-0
Vocabulary 15 56:6 60-7 620 61-3 43-3 44.0 526 54.0 53-3 52:6
*“Grammar '’ 15 720 55-3 74.0 587 89-3 64.0 48:0 51:6 74-0 58.0
*“ Structure '’ 10 56:0 610 390 65-0 37-0 41.0 50-5 550 64-0 49-0
Spelling 5 81-0 680 80-0 84-0 84.0 76-0 56-0 72.0 82-0 76-0
Handwriting 5 98-0 74-0 88-0 98.:0100 100 100 98:0100 84.0

The average marks awarded for ‘ Ideas’ (maximum 50)
range from 20-2 (K) to 29-6 (C), with a difference equivalent to
199%, of the maximum ; those for Vocabulary (maximum 15)
range from 6:5 (G) to 9-3 (C), with a difference equivalent to
199, ; those for ‘‘ Grammar ” (maximum 15) from 7-2 (L) to
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13-4 (G), with a difference equivalent to 419, ; those for *‘ Struc-
ture ”’ (maximum 10) from 3-7 (G) to 6-5 (E), with a difference
equivalent to 289, ; those for Spelling (maximum 5) from
2-8 (L) to 4-2 (E, G), with a difference equivalent to 289, ; and
those for Handwriting (maximum 5) from 3-7 (B) to 50 (G, K,
L, N), with a difference equivalent to 269,.

269. The differences in standards of marking for these various
elements are apparent. They exist to a considerable degree in
marking ‘‘ Grammar,” and even in marking Spelling and Hand-
writing. Examiner B differs fundamentally from the others in
his view of what may be expected from children in the way of
passable handwriting ; and Examiner L clearly has very different
ideas from most of the other examiners on the subject of spelling.

270. We might have expected that most agreement would
have been reached in respect of the two minor elements, Spelling
and Handwriting, for each of which 5 marks were obtainable,
but, as the averages show, even in the estimation of these
elements there are wide differences.

271. Curiously enough, the marks of the different examiners
for ‘“ Ideas ” and Vocabulary resemble each other more closely,
as far as can be judged from averages, than those for Spelling
and Handwriting.

272. In order to see whether the differences of standard
between the different examiners vary with the element in com-
position which they are estimating, or remain constant in judging
the different elements, we have, in Table 85 below, placed the
examiners in order according to the average marks which they
have given to the whole seventy-five candidates for each element.
The examiners with the highest averages have been placed
first in order.

TABLE 85

EXAMINERS IN THE ORDER OF THE AVERAGE MARKS
ASSIGNED BY THEM TO THE DIFFERENT ELEMENTS

Examiner ¢ Ideas’ Vocabulary * Grammar' ¢ Structure” Spelling
A 2 4 4 4 33
B 7 3 8 3 9
C 1 1 2} 9 5
E 5 2 6 1 13
G 3 10 1 10 13
K 10 9 5 8 64
L 4 73 10 ] 10
M 9 5 9 5 8
N 8 6 2} 2 33
P 6 7% 7 7 6}

This Table corresponds to Table 52 on p. 89.
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It is obvious that whereas some examiners, e.g. A and P,
keep approximately the same places in the list for all the elements,
others, especially G and C, sometimes mark high and sometimes
mark low.

273. Table 86 below gives the mean deviations of the marks
awarded for the different elements considered, expressed as
percentages of the relevant maximum in each case. The mean
deviations are measures of the variability of the candidates in
respect of these elements.

TABLE 86
MEAN DEVIATIONS OF THE MARKS AWARDED FOR THE DIFFERENT
ELeMENTS EXPRESSED AS PERCENTAGES OF THE
MAXIMUM FOR EACH ELEMENT

Fxaminer

A B C E G K I M N P
“ ldeas 152 186 12-8 146 13-4 16-8 156 17-6 16-8 152
Vocabulary 12-1 147 11-3 14-0 16-0 14-7 14.0 17-3 153 127
“ Grammar "’ 17-3 17-3 12.7 18-0 10-7 20-7 15-3 16:0 10-0 16-7
¢« Structure ”’ 15 18 21 18 18 17 16 14 17 16
Spelling 12 20 16 18 12 18 16 18 14 16
Handwriting 4 12 12 2 0 2 1 4 0 18

The Table also affords an indication of the relative powers of
different examiners to discriminate between the performances of
the different candidates in regard to the same elements. (Thus,
in regard to ‘ Ideas,” Examiner B, with a mean deviation of
18-6, ‘“ spreads ”’ his marks more than Examiner C, whose mean
deviation is 12-8.) It also indicates the relative powers of the
same examiners to discriminate in dealing with different elements.
The most striking feature in the Table is the similarity in the
spreading of the marks in all subjects except that of Hand-
writing. The special direction given in regard to Handwriting
(see p. 141) sufficiently explains the smallness of the deviations
in the marks allotted by the majority of the examiners for this
element.

The contrast between the results for Handwriting and for
Spelling is remarkable. It would appear that legibility of hand-
writing among these children is fairly constant, whereas spelling
is not.

274. The following Table shows the order of the examiners in
respect of their mean deviations, those with the largest mean
deviation being placed first.
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TABLE 87

ExAMINERS IN THE ORDER OF THE MEAN DEVIATIONS
OF THEIR MARKS FOR THE DIFFERENT ELEMENTS

Examiner ¢ Ideas " Vocabulary * Gr r’ ¢ Struct
A 6} 9 33 9
B 1 43 31 3
C 10 10 8 1
E 8 6} 2 3
G 9 2 9 3
K 3% 4} 1 5%
L 5 63 7 7%
M 2 1 6 10
N 31 3 10 5%
P 6} 8 5 7%

Compare para. 188 et seq. above.

275. We return to Table 82 in order to point out certain
idiosyncrasies of the examiners relating to the different elements
in the examination.

‘“ Ideas.””—The number of marks of 36 or more varies from
3 (Examiner K) to 18 (Examiner C). Examiner C never gives
less than 16 marks, while five examiners, B, K, L, M, N, award
marks below 6.

Vocabulary.—Here Examiner C never gives less than 6 marks ;
but, on the other hand, G and M go as low as one mark, and
other examiners frequently give 2, 3, 4 or 5.

“ Grammar.”—Examiner G gives the full marks to thirty-seven
candidates, while B, L. and M never award the maximum.
Examiner G never gives less than half marks; N never gives
less than 7, while other examiners award zero to certain scripts.
The views of the examiners seem irreconcilable on these points.
Examiner K only uses the odd marks 1, 3, 5, 7, etc. The Table
shows that C has a tendency to the same habit; and this is
true also of his marks for ‘“ Ideas ”” and Spelling.

Spelling.—Examiner E gives full marks to forty-two candidates,
while Examiner L does not give full marks to anyone. B, K and
L all give zero marks to some candidates.

Handwriting—Examiner N gives full marks to all the can-
didates, and E, G, K and L give full marks to the vast majority.
But B and P spread their marks; and B gives the mark 4 to
more than half the candidates.

276. Whereas, as we have seen, Examiners C and K in some
cases have twice as many marks at their disposal as they need,
A, G and M do not find enough scope in the marks suggested
and introduce half-marks. C also introduces half-marks.

277. Table 88 below gives particulars of the ranges (differences

I
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between the highest and lowest marks assigned to the various
scripts) for the different elements evaluated : —

TABLE 88
«“ IDEAS "’ VOCABULARY ¢ GRAMMAR ”’ ¢ STRUCTURE”  SPELLING HANDWRITING
(Maximum 50) (Maximum 15) (Maximum 15) (Maximum 10) (Maximum 6) (Maximum 5)
No. of No. of No. of 0. of No. of No. of
Range Scripts Range Scripts Range Scripts Range Scripts Range Scripta Range Scripts
7 1 2 1 2 1 2 3 1 16 0 8
10 1 3 8 4 4 3 9 13 3 1 36
12 2 4 10 5 3 4 15 2 35 2 22
13 1 5 22 6 10 b 22 2% 1 3 5
14 6 6 19 7 9 6 18 3 16 4 4
15 11 7 5 8 14 7 6 33 1
16 b 8 6 9 14 8 2 4 3
17 6 10 3 10 8
18 5 11 1 11 9
19 6 12 , 1
20 1 13 2
21 8
22 4
23 4
24 2
25 b
26 1
27 2
28 2
31 1
33 1

To take two examples, there were eleven scripts for which
the greatest difference between the marks assigned in respect
of ‘“Ideas’ was 15 marks (the maximum being 50); and in
respect of Vocabulary there were twenty-two scripts for which
the corresponding difference was 5 marks (the maximum being 15).

278. The following are the average ranges obtained from
Table 88 :—

¢ IDEAS " VOCABULARY ‘‘ GRAMMAR "’ ** STRUCTURE "’ SPELLING HANDWRITING

Maximum 50 15 15 10 5
Average Range 19-1 55 8-1 4-9 2-1 1-5
Average Range as

% of maximum 38 37 b4 49 42 30

Thus the average difference between the extreme marks
awarded is a high percentage of the maximum mark in each case.
279. It will be seen that the greatest average range, expressed
as a percentage of the maximum, occurs in ““ Grammar,” and the
least in Handwriting. It will be interesting to examine the ranges
for each element in somewhat greater detail (see Table 88).
“Ideas” (Maximum 50). The highest range is 33; Can-
didate No. 98 receives marks varying from 10 to 43 ; the lowest
range is 7; Candidate No. 91 receives marks varying from
24 to 31. For twelve candidates the range is 25 or more.
Vocabulary (Maximum 15). The highest range is 11; Can-
didate No. 142 receives marks varying from 4 to 15. The lowest
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range is 2; Candidate No. 139 receives marks varying from
7 to 9. For ten candidates the range is 8 or more.

“ Grammar ” (Maximum 15). The highest range is 13. Can-
didate No. 85 and Candidate No. 111 receive marks varying
from 2 to 15 and from 0 to 13 respectively. The lowest range
is 2 ; Candidate No. 129 receives marks varying from 13 to 15.
For forty-eight candidates the range is 8 or more.

“ Structure ” (Maximum 10). The highest range is 8; Can-
didates Nos. 95 and 124 receive marks varying from 2 to 10
and from 0 to 8 respectively. The lowest range is 2 ; Candidates
Nos. 129, 131 and 148 receive marks varying from 8 to 10, from
2 to 4, and from 2 to 4 respectively. For forty-eight candidates
the range is 5 or more.

Spelling (Maximum 5). The highest range is 4; Candidates
Nos. 93, 138 and 147 receive marks varying from 0 to 4, 1 to 5,
and 1 to 5 respectively. The range is only 1 mark in sixteen
cases ; for twenty-one candidates the range is 24 or more.

Handwriting (Maximum 5). This is the only element in which
we find cases of complete agreement among the examiners ;
there are eight cases in which such complete agreement occurs.
The highest range is 4, for Candidates Nos. 100, 113, 148 and
149 ; the marks in each case vary from 1 to 5.

280. It will be seen that there are quite large numbers of
candidates for whom the ranges of marks are as great as half
the maximum, in respect of all the elements of the test except
Handwriting. The large differences between the marks awarded
by the several examiners to a script are of course a necessary
corollary to the differences of standard as shown by the differences
of their average marks (see Table 83 above).

281. The size of the range may be specially influenced by
one or two examiners who mark exceptionally high or low as
the case may be. We have therefore constructed Table 89
below to show to what extent there is agreement between the
different examiners in respect of the different elements. In
order to simplify the presentation the marks for each element
have been reduced to five grades, in accordance with the following

scheme :—
GRADES

I II 111 1v \4
““ Ideas ” Marks 3-9 10-19 20-29 30-39 40--50
Vocabulary ’ 1-3 4-6 7-9 10-12 13-15
“ Grammar ”’ »” 0-3 4-6 7--9 10-12 1315
‘¢ Structure ” 0-1 2-3 4-5 6-7 8-10
Spelling »» 0-1 2, 24 3, 3% 4,4} 5

Handwriting ’ 1 2 3 4 5
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Marks falling within the limits stated have been treated as
the same. We have the following results® :—

TABLE 89

NuUMBER OF CASES OF AGREEMENT AMONGST EXAMINERS

Examiners agreeing  * Ideas”  Vocabulary ¢ Grammar' * Structure’ Spelling Handwriting

10 1 1 1 8
9, 1 1 3 3 5 22
8, 2 4 4 1 2 8 9
8 1,1 1 2 2 7 6
7, 3 6 6 1 3 2 7
7, 2,1 7 9 1 2 8 10
7,1, 1,1 1 2 2 1
6, 4 7 7 4 3 7 2
6, 3,1 6 5 3 4 5 2
6, 2, 2 3 4 4 5 3 1
6, 2 1, 1 3 1 4 1 3 1
6, 1,1, 1, 1 1

5, 5 7 2 1 1

5, 4, 1 15 15 7 4 4

5 3, 2 3 5 4 11 7 1
5 3,1, 1 2 4 4 3 1
5, 2 2,1 2 4 4 3 1
52 1,1, 1 1
4, 4, 2 1 2 1 3 1
4, 4,1, 1 1 1 3 2 1

4, 3, 3 2 3 4 7 1

4, 3, 2, 1 3 1 14 6 4 1
4, 3,1, 1, 1 1

4, 2, 2, 2 3 3

3, 3 3 1 1 4 1

3, 3 2 2 1 3 2 1

3,3 21,1 3

3,2 2 2,1 1

10 agree 1 1 1 8
9 1 3 3 5 22
8 b 6 1 4 15 15
T . 14 17 2 7 10 18
6 19 17 16 13 18 6
5 27 24 20 24 17 4
Rest 9 7 35 23 10 2
6 or more agree 39 44 20 28 48 69
Rest 36 31 55 47 27 6

In Table 89 above the figures in the left-hand column show
the extent of agreement as to these new grades among the

' Compare Table 47.
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examiners. Thus, 7, 2, 1 means that seven examiners agree
on one grade, two examiners agree on another and the remaining
examiner gives a mark which indicates still another grade.
Similarly, 4, 3, 1, 1, 1 means that all five grades are assigned to
a script, three of them each by a single examiner, one by four
examiners, and the fifth by three examiners.

282. Even when we reduce the number of grades in this way,
we see that there is for the most part a conspicuous absence of
agreement among the examiners.

Taking the categories Vocabulary, “ Grammar’ and “ Structure”
we find for each only a single case in which therc is complete
agreement as to grade among the examiners, and very few cases
in which nine examiners out of ten agree.

The number of cases in which six or more examiners out of
the ten agree is not large, it being remembered that the total

number is 75. They are as follows : ‘‘ Ideas,” 39; Vocabulary,
44 ; “ Grammar,” 20; ‘ Structure,” 28; Spelling, 48 ; Hand-
writing, 69.

283. Thus the greatest agreement is reached in regard to
Handwriting, Spelling and Vocabulary, and the least in regard
to ‘“ Grammar ”’ and ‘ Structure.” The results indicated by
the investigation of the ranges or maximum differences are thus
confirmed by the investigation of the cases of agreement.

284. It may be pointed out that figures of the same kind were
obtained in the earlier investigation of a Special Place examina-
tion (see paras. 175-177 above).

285. We saw in para. 256 above that marking by details yielded
higher marks on the average than marking by impression. It
seemed of interest to ascertain if possible whether the higher
marking affects all the scripts, good or bad, in equal measure,
or whether the difference is itself dependent on the quality of
a script.

286. Since the same scripts were not marked twice, first by
impression and then by the detailed scheme, we must first find
some criterion of the relative merits of the scripts before we can
solve the question raised in the preceding paragraph, and this
we can obtain from the independent markings of Examiners X,
Y,and Z, who did not take part in the major investigation (see
paras. 252 and 253 above). We have seen that each of these
examiners assigned approximately the same average marks to
the scripts 1-75 and 76-150 ; but this does not give us a sufficient
comparison of the quality of individual scripts in the two sets.
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The following method was therefore adopted for obtaining such
a comparison.

287. We arranged (a) the scripts 1-75 (Set 1), and (b) the scripts
76-150 (Set 2) in the ascending order of the marks assigned to
them by Examiner X and divided each set into five groups
indicated by the adjectives ‘ Poor,” * Fair,” *‘ Moderate,”
“Good,” and ‘ Very Good,” as set out in the following Table.
The marks assigned to each script of Set 1 and those assigned to
each script of Set 2 are shown in separate columns; the differ-
ences between the marks of the corresponding scripts are given.

TABLE 90
POOR FAIR MODERATE GooD VERY GOOD
Set Set Differ- Set Set Differ- Set Set Differ- Set Set Differ- Set Set Differ-
1 2 enoe 1 2 ence 1 2 ence 1 2 ence 1 2 ence
Marks Marks Marks Marks Marks

18 16 —2 44 46 +-2 52 52 0 64 60 —4 72 74 42
18 30 +12 46 46 0 52 54 +2 64 62 —2 74 74 0
28 32 +4 46 46 0 54 54 0 64 62 —2 76 74 -2
28 34 +6 46 46 0 56 654 —2 64 62 —2 7 80 +2
30 34 +4 46 48 +2 56 66 0 66 62 —4 78 80 +¢
36 36 0 48 48 0 56 56 0 66 64 —: 78 80 +2
38 36 —2 48 48 0 58 66 —2 66 64 —2 80 82 +2
40 40 0 48 50 +2 68 656 —2 66 64 —2 80 86 +6
40 40 0 50 50 0 60 58 —2 66 64 —2 84 86 +2
42 40 —2 50 50 0 60 58 —2 68 64 —4 86 88 +2
42 42 0 50 60 0 60 58 —¢ 68 66 —2 86 88 +2
42 44 +2 50 50 0 60 58 —: 68 68 0 90 90 0
44 44 0 50 50 0 62 58 —4 70 68 —2 90 92 42
44 44 0 50 52 +2 62 60 —2 70 72 +2 90 92 +2
44 46 +2 52 52 0 62 60 —2 72 72 0 94 96 +2
Averages + 1-60 +0-53 —1-33 —1-87 + 173

288. From the above Table we see that the lowest mark
assigned by X to Set 1 was 18 (for two scripts) and the highest
mark was 94 ; whereas for Set 2 his lowest mark was 16 and his
highest 96. We also see that there is a good deal of agreement
between the marks assigned the same rank in the two ordered
Sets. The differences between the two scripts occupying the
same rank are marked with a -+ sign when the mark of the
script of Set 2 is higher than that of Set 1, and a — sign when
it is lower.

289. Instead of dealing with individual scripts, we shall now
set down the differences between the average marks in each group,
i.e. between those belonging to Set 1 and those belonging to Set 2.
The marks of Examiners Y and Z have been treated in the same
way as those of X. Table 91 below shows the results of the
three examiners analysed in this way.
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TABLE 91
DIFFERENCES BETWEEN AVERAGES OF CORRESPONDING
Groups oF SET 1 aAND SET 2
(When the mark for Set 2 is greater than for Set 1 the mark is profixed
by a plus sign; when it is lowor, by & minus sign)
Examiner

X Y Z
Poor +1-60 —1.20 +1.20
Fair +0-53 +0-40 —2-33
Group { Moderate —1.33 —0-53 —0-13
Good —1-87 +1.53 —0-40
Very Good +1.73 —0-33 +1.87
All Scripts +0-13 —0-03 +0-04

The differences of the averages for the scripts are, as we have
seen, almost negligible, but the averages of the Groups differ by
greater amounts.

290. Since, on the whole, Examiner X found that Set 2 was
superior to Set 1 by 0-13 marks, we now subtract this from each
of the differences, and, treating the differences of Examiners
Y and Z in the same way, we get the slightly corrected Table 92 :—

TaBLE 92

AVERAGE DIFFERENCES OF MARKS ALLOTTED BY EXAMINERS X,
Y, AND Z 1O CORRESPONDING GROUPS OF SET 1 AND SET 2 AFTER
REDUCTION OF THE MARKS FOR EACH SET AS A WHOLE TO THE SAME

STANDARD
Examiner

X Y Z Average
Poor +1.47 —-1.17 +1-16 +4-0-49
[ Fair +0-40 +0-43 —2.37 —0-51
Group Moderate —1-46 —0-50 —-0-17 —0-71
l Good —200  +1.56  —044  —0.20
Very Good -1-60 —0:30 +1-83 +1.04

291. While there is not an exact agreement between X, Y,
and Z as to the relative merits of the corresponding groups,
the differences are small and on the average do not exceed 1 mark.
We conclude that if we split up the two Sets each into five Groups
in this way, we can legitimately consider the corresponding
groups in the two Sets as approximately equivalent in merit,
and hence that if the marks of Examiners A to P are not the
same for these corresponding Groups, the difference is due to
the difference in the method of marking, Set 1 having been
marked by impression and Set 2 by details.
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292. Let us now examine these differences, shown in Table 93
below :—

TABLE 93

AVERAGE DIFFERENCES BETWEEN DETAILED AND IMPRESSION
Marks Grour BY GRrauPp

Examiner
(}roup A B C E G K L M N P
Poor +17-83 4 10-73 + 0-80 + 23-80 +17-73 —0-13 + 3-87 + 8:53 4+ 11-33 4 9-47
Fair +11:60 + 9-00 —0-73 + 28-00 4 15-97 4 0-87 4 1-20 + 9-27 4 7-53 4 12-47
Moderate + 11-50 + 9-07 4- 2:13 4- 29-60 + 18-50 + 1:53 4 1-00 4 10-80 4 10-00 + 15-00
Good 4 8-40 + 10-80 4 3-07 4 28:47 4 15-23 +4- 3-40 4 2-60 + 12:53 + 9-13 + 14-80
Z:o'g + 867415004 9-43 +25-07+ 1:80+ 3-07 + 3-07 4+ 11-60 4- 10-13 + 12-33

e e+ 11:60 -+ 10-92 + 294 + 2699 + 13-85 + 175 + 2:35 + 10-55 -+ 9-63 + 12:81
Set 2
Average of Average Excesses, 10-34

293. The Table shows clearly that, while in practically every
case the examiners give higher marks when marking by details
than when marking by impression, the higher marks are dis-
tributed unequally between the five groups.

Thus, Examiner A gives an average excess of 1160 marks
when marking by details over the marks obtained by impression ;
this itself is an average of an excess of 17-83 marks for the Poor
Group, 11:60 for the Fair Group, 11-50 for the Moderate Group,
8:40 for the Good Group, and 8:67 for the Very Good Group.
In other words, in marking by details, he deals more generously
with the Poor scripts than with the Good and Very Good scripts.
But this is not true of all the examiners; they vary in this
matter in many ways.

294. The variations will be brought out most clearly by
subtracting from each figure of the successive columns of Table 93
(corresponding to the five Groups) the average given at the bottom
of the relevant column. We thus obtain :—

TABLE 94

AVERAGE DIFFERENCES BETWEEN DETAILED AND IMPRESSION MARKS
GrovP BY GROUP WITH THE INFLUENCE OF DIFFERENT STANDARDS

REMOVED
Examiner
A B C E G K L M N P Average
Poor +6-23 —0-19 —2:14 —3-1943-88 —1-88 +1-52 — 2-02 4 1-70 — 3-34 4 0-06
Fair 0 -—192-367+101+212—-0-88 —1:15 —1-28 —2:10 —0-34 —0-82
Moderate —0-10 —1-85 —0-81 4 2:61 + 4:65 —0-22 —1:35 + 0-25 + 0-37 + 2:19 + 0-57
good —3:20 —0:12+0-13 4+ 1-48 - 1-38 + 1:65 4 0:25 - 1-98 —0-50 - 1-99 4050
Q‘;‘;{l —2.93 44084649 —1:92—12-05+ 1:32 4 0-72 + 1-05 + 0-50 —0-48 —0-32

295. It will be seen that Examiners C and K act in an opposite
way to A. When marking by details they favour the Good
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and Very Good scripts more than the Poor or Fair ones. Other
examiners, e.g. L and M, distribute the additional marks which
they give when marking by details fairly uniformly over all
Groups. G, on the other hand, when marking by details adds
on marks to all the Groups but the Very Good ; while E penalises
the Poor and Very Good, but treats the middle Groups more
favourably.

296. Let us now assume that the average differences of the
marks allotted by X, Y and Z, as shown in Table 92, indicate
the real differences in quality between corresponding Groups of
Set 1 and Set 2; and let us compare these with the average
differences for these Groups, assigned to them by KExaminers
A to P. The difference between these differences will show how
far Examiners A to P as a whole have treated the different
Groups, Poor to Very Good, differently in assigning to them
the surplus of marks which they give when marking by details
over the marks which they assign when marking by impression.

TABLE 95
Averages from Averages from Differenoce
Table 04 Table 92
Poor +0-06 +0-49 —0-43
Fair —0-82 —0-51 —0-31
Moderate +0-57 —0-71 +1-28
Good +0-50 —0-29 +0-79
Very Good —0-32 +1.02 —1-34

297. The final results show that in distributing the excess of
marks which they allotted with the detailed method the examiners
A to P on the whole tended to favour the scripts that were of
medium and just above medium quality, and to undermark the
other categories, especially the Very Good ; hut, on the average.
the marks involved do not amount to more than 19%,.



APPENDIX TO CHAPTER VII
SPECIAL PLACE EXAMINATION (II)

ENGLISH ESSAY
I

Instructions to Examiners

1. Scripts 1-75 are to be marked by impresston only. It is
of the essence of the investigation that, in marking these scripts,
no attempt should be made by the examiner to conform to the
scheme of marking set out under II below or to any scheme of
the kind. Examiners are particularly requested to mark scripts
1-75 before they mark scripts 76-150.

2. Scripts 76-150 are to be marked according to the amended
marking-scheme set out under II below.

3. The maximum mark for all scripts is 100.

4. In order to facilitate the work, typed copies of all the scripts
will be furnished to the examiners as well as the originals, and
examiners will be free to make any marks they please on the
typed scripts only. The originals are supplied for the allotment
of marks in handwriting.

II
Amended Marking-Scheme
5. Marks are to be allotted as follows :—

(i) Quantity, Quality, and Control of Ideas ... 50 marks
(ii) Vocabulary ... . 15 ,,
(iii) Grammar and Punctuatxon 15 ,,
(iv) Structure of Sentences 10 ,,
(v) Spelling 5
(vi) Handwriting e e .. e 5

Total ... «. 100 ,,

6. (i) Quantity, Quality, and Control of Ideas

It will be seen that half the total number of marks for the
whole composition are to be given for the treatment of the
138
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subject from a common-sense point of view. Has the candidate
dealt sensibly with his subject ? Has he a fair number of ideas
about it, and has he arranged them logically ? How far, in
fine, has he shown evidence of thought ? These are the questions
which have to be considered under the first head.

7. The mere length of the essay indicates roughly the quantity,
as distinct from the quality, of the ideas. It must be remembered,
however, that it gives some slight indication of quality as well.
Several investigators have found that between the length and
the merit of children’s essays written within the same time there
is a distinct positive correlation. Dr. William Boyd (whose book
¢ Measuring Devices in Composition, Spelling and Arithmetic ”
gives valuable hints on the marking of essays) found the coefficient
of correlation to be as high as -69. That is interesting as a fact,
but not very useful as a method ; for exceptions are numerous
and flagrant. The point to be remembered is that in com-
position exercises a child of eleven writes on an average from
150 to 200 words in half an hour—a boy rather less, a girl rather
more. That fact should be taken into account, and, other
things being equal, marks should be added for an essay longer
than the average and deducted for one that is shorter. First
mark for quality and control of ideas on the ABCDE plan (see
Section 11 below). Then add or deduct for quantity.

8. Length should specially be considered in deducting marks
for faults. A child in writing 200 words would, at the same
level of merit, make double the number of mistakes he would
make in writing 100. Hence if you fix a maximum and deduct
for faults, always make your deduction in respect of (say) the
first 150 words only.

9. By control of ideas is meant the ability to arrange them
logically and effectively. The examiner should ask himself—Is
there evidence of some sort of plan, either written out before-
hand or formulated in the mind ? Is the composition skilfully
finished off ?

10. If a letter be chosen by the candidate, 6 marks should be
deducted from the 50 for certain omissions and defects : 1 for
an omitted address, 1 for an omitted date, 2 for faulty salutation,
and 2 for faulty conclusion.

11. To mark for quality and control of ideas is no easy matter.
The following procedure is recommended : Read the essay
through, disregarding errors in the mere mechanics of English,
and place it in one of the five categories, A, B, C, D, E, with A
representing the highest and C the average. If your sample of
scripts were really representative of the achievement of the
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whole child population of the given age, the percentages falling
into the various categories would be something like this :—

6 per cent. would fall into Category A

25 ” ” ”»” ”» ”» ”» B
38 " ”» ” ”»” ” »” C
25 ” ” ” ”»” ” ” D

6 ”» ”» ” »» ” ”»” E

The scores, so far as they went, would then be normally dis-
tributed. But the budget of scripts dealt with by each examiner
is mot necessarily a representative sample. It is far too small
for that. Moreover it is not a random sample; the stupider
children having been omitted, it is a selected sample. Then again
there is the effect of teaching. Good teaching tends to skew
the curve of distribution to the right and bad teaching to
the left.

12, Hence it would be unreasonable to urge examiners to fit
their marking to the normal curve of distribution. Still it would
tend to standardise the marking if each examiner would, when
he finds his marks departing widely from the above scheme,
carefully consider whether he has not taken too high or too low
a standard. This principle holds good with special force where
natural ability, as distinct from acquired knowledge, is the main
factor measured. Therefore it should not be applied with the
same rigidity to the factors under (ii), (iii), (iv), (v) and (vi) as
to those under (i).

13. Having settled the category you should now assign the
appropriate marks. The following scheme is suggested :—

Category Central Mark Range of Marks
A 45-5 41-50
B 355 31-40
C 256 21-30
D 15-5 11-20
E 5 0-10

If the examiner would, when assigning the category, further
differentiate by means of 4+ or — he would find the marking
facilitated. B + would mean 38-40 marks, while B — would
mean 31-33.

14. By some such scheme as is here outlined, each essay will
be given as just a rating as the inherent difficulty of the task
permits.

(i) Vocabulary

15. By vocabulary is meant not only the capacity to use
unusual words, but also the capacity to use ordinary words
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fittingly. A good plan of marking would be to take 8 as the
central point of marking and to add or deduct marks according
as the candidate’s command of words falls above or below the
average.

(iii) Grammar and Punctuation

16. Give 15 marks if there are no serious faults in grammar
or punctuation, and deduct two for every serious fault. Do not
be severe in marking mistakes in punctuation, apart from the
misplacing of the full stop. It need scarcely be said that the
lowest mark should be 0. Negative quantities are not to be
used.

(iv) Structure of Sentences

17. Give a high mark if the essay contains a fair number of
well-constructed sentences, a low mark if most of the sentences
are loose and rambling. The use of participles, of relative
pronouns, and of subordinate clauses are points of merit.

(v) Spelling

18. Deduct one half-mark for each serious mistake (in the
first 150 words only) made in the spelling of common words only.
Mistakes made in the spelling of uncommon words, and mistakes
which you regard as obviously due only to hasty handwriting
should be ignored.

(vi) Handwriting
19. If the handwriting is quite legible let it pass. Take marks
off, however, for manifest carelessness.



CHAPTER VIII

COLLEGE ENTRANCE SCHOLARSHIP EXAMINATION :
MARKING OF ENGLISH ESSAY

298. Character of the Examination Paper.—The paper was set
at an Entrance Scholarship examination for a group of colleges
in a University, and gave a choice of four subjects, on one of
which an essay was to be written. No further direction was
given. The time allowed was three hours.

299. Selection of Scripts.—Fifty scripts were selected from a
larger number, so as to include most of those written by candidates
who won Scholarships or Exhibitions. They comprised the scripts
of all the ten candidates (Nos. 1-10) who had selected the first
subject ; of the eight (Nos. 11-18) who had selected the second ;
of the eleven (Nos. 19-29) who had selected the third ; and of
twenty-one (Nos. 30-50) of those who had selected the fourth.

300. Procedure.—After the removal of all marks on the essays
indicating their origin and previous marking, they were sub-
mitted in turn to five distinguished experts in English from the
same University, who were experienced in examining essays of
this kind. Four of them had not previously seen these particular
scripts.  One of the examiners may have done so in the previous
twelve months.

The examiners were asked to assign numerical marks with a
maximum of 100; and they were also asked to assign a class
to each candidate in accordance with the following scheme :—

Class I 67 marks and over
Class II 50 marks to 66 marks
Class III 33 marks to 49 marks
Class IV Under 33 marks

In this way, an examiner who preferred to mark first in classes
could so arrange his numerical marks as to fit in with his classifica-
tion, while an examiner who preferred to mark numerically could
arrange his classification to fit his marks. The important point

142
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is that the classes of the candidates were determined by the
examiners themselves, and were not merely the result of trans-
lating numerical marks into classes by a clerk in an office.

301. The numerical marks and classes assigned by the five
examiners are set out in Table 96 below :—

TABLE 96
MARKS AND CLASSES AWARDED
No. of No.of Examiner A Examiner B Examiner 0 Examiner D' Examiner K
QOandi- Subject Range
date taken Mark Class Mark Class Mark Class Mark Class Mark Olass
1 1 45 IIT 38 III 20 IV 55 II 20 1V 35
2 1 43 IIT 44 III 55 IT 48 III 52 IT 12
3 1 70 I 67 I 65 1I 60 II 60 I 10
4 1 30 IV 32 1V 35 III 40 III 30 IV 10
5 1 50 II 36 III 656 I1 48 IIT 62 IT 29
6 1 57 IT 48 IIT 40 III 42 111 54 I 17
7 1 51 1T 49 1IT 45 111 48 111 56 11 11
8 1 52 I 70 1 170 I 63 1T 68 [ 18
9 1 48 III 30 IV 55 Il 55 I1 40 111 25
10 1 70 I 65 IT 565 I 66 Il 64 I 16
11 2 65 II 74 I 65 II 55 I 58 I 19
12 2 54 II 58 1T 56 Il 50 I 63 It 13
13 2 67 1 50 1 45 111 42 [TI1 52 I 25
14 2 62 II 53 I 60 IrT 42 111 56 Ir 20
15 2 55 II 55 IT 65 Il 66 11 63 I 11
16 2 69 I 57 IIr 70 I 63 Il 656 II 13
17 2 72 I 65 1T 60 1T 65 I 40 111 32
18 2 65 IT 51 II 60 1 63 11 60 IT 16
19 3 45 II1 45 1II1 45 1IT 60 11 42 TII1 18
20 3 32 1v 18 IV 35 1II1 33 111 30 1V 17
21 3 49 III 53 IT 45 III 63 II 67 1 22
22 3 58 1 72 I 65 IT 72 T 79 I 21
23 3 42 IIT 35 1IIl 60 Il 58 11 47 111 25
24 3 44 111 32 IV 45 1III 52 Il 45 TII 20
25 3 60 I 32 IV 65 1L 50 II 68 I 36
26 3 68 I 51 1II 70 I 66 1T 52 I 19
27 3 53 I 59 II 65 IT 58 IT 45 111 20
28 3 48 111 49 III 45 II1 50 II 43 111 7
29 3 55 II 65 II 65 1I 45 111 48 111 20
30 4 35 III 45 1III 60 I1 30 IV 45 1IIL 30
31 4 51 Ir 59 I 55 I 60 I 50 I 10
32 4 54 II 51 II 55 Il 48 T1II 50 Il 7
33 4 60 II 63 II 35 III 63 I1 56 11 28
34 4 65 II 52 II 40 1IT 60 I 55 IT 25
35 4 69 I 68 I 60 II 63 Il 68 1 9
36 4 53 II 65 IT 55 IT 55 I 58 Ir 12
37 4 50 II 72 I 60 1I 65 II 64 I 22
38 4 45 III 65 II 65 II 58 II 51 I 20

1 Examiner D divided Class II into two, IL(i) and II(ii}—but as this division
was not used by other examiners, it has been omitted from this Table.
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TABLE 96—continued

No. of No.of Examiner A Examiner B Examiner 0 Examiner D Examiner B
Qandi- Subject Range
date taken Mark Olass Mark Olass Mark Olass Mark Class Mark Class

39 4 50 II 33 III 65 II 53 II 48 III 32
40 4 40 III 44 III 70 I 75 I 50 II 35
41 4 47 TIII 73 I 60 II 63 II 50 II 26
42 4 36 I1IT 60 II 65 II 60 II 40 III 29
43 4 56 II 62 II 55 II 48 III 60 II 14
44 4 556 II 67 I 45 III 50 II 50 II 22
45 4 67 II 60 II 80 I 568 II 49 III 31
46 4 36 III 49 III 40 IIT 48 III 33 III 16
47 4 32 IV 36 III 35 III 55 II 30 IV 25
48 4 48 III 60 II 55 II 50 II 45 III 15
49 4 56 II 63 II 60 II 58 II 56 II 8
50 4 20 IV 33 III 3 III 10 IV 5 IV 30

Average 51-9 652-7 54-8 54-0 50-6 20-0

302. The Table presents many features of interest. We may
consider first of all the question of classes. In the award of a
scholarship, what matters most is the allotment of First Classes,
and the discrepancy between the examiners in respect of standard
for a First Class is apparent in a number of ways. The following
Table shows the statistical distribution of classes by the various
examiners :—

TABLE 97
CLASSES AWARDED BY THE VARIOUS EXAMINERS
18t 2nd 3rd 4th
Examiner Classes Classes Classes Olasses
A 7 24 15 4
B 8 23 14 b
C 5 29 15 1
D? 2 34 12 2
E b 26 14 5

Whereas D allots only two First Classes, B allots eight (though
the average mark of D, 54.-0, slightly exceeds that of B, 52-7).
D marks what he considers as the inferior essays more generously
than B.

303. The general degree of agreement in regard to classes
may be expressed in the following statement :—

All five examiners agreed on the class of seven candidates.

Four examiners agreed and one differed on the class of twelve
candidates.

Three examiners agreed on one class, and the other two examiners
agreed on another class in the case of eighteen candidates.

1 Examiner D classed 16 as II (i) and 17 as Il (ii), and one as II.
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Three examiners agreed on one class and the other two examiners
differed as to class both with the first three examiners and with one
another in the case of seven candidates.

Two examiners agreed on one class, two examiners agreed on another
class, and the other examiner placed the candidate in another class
in the case of six candidates.

Thus there was complete agreement about the classification
of a candidate in only 7 cases out of 50.

304. Table 98 below shows the awards of all the examiners to
the twenty-five candidates who were allotted either a First Class
or a Fourth Class by any one of them :—

TABLE 98
AwARDS OF CLASSES
Candidate Examiner

A B C D E

*] 3 3 4 2 4
3 1 1 2 2 2

4 4 4 3 3 4
8 2 1 1 2 1
*9 3 4 2 2 3
10 1 2 2 2 2
11 2 1 2 2 2
*13 1 2 3 3 2
16 1 2 1 2 2
*17 1 2 2 2 3
20 4 4 3 3 4
*21 3 2 3 2 1
22 2 1 2 1 1
*24 3 4 3 2 3
*25 2 4 2 2 1
26 1 2 1 2 2
*30 3 3 2 4 3
35 1 1 2 2 1
37 2 1 2 2 2
*40 3 3 1 1 2
*4] 3 1 2 2 2
*44 2 1 3 2 2
*45 2 2 1 2 3
*47 4 3 3 2 4
50 4 3 3 4 4

The candidates whose numbers are marked with an asterisk
were placed in three different classes by different examiners.
Perhaps the most striking instance of discrepancy is that of
Candidate No. 25, who is given a First by Examiner E, but only
a Fourth by Examiner B, although B is more generous with
Firsts than any other examiner.

J
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305. As the candidates with First Classes in the essay would
probably be in the running for a scholarship (though the exam-
ination in English of course included papers of another type), it
is specially interesting to see which candidates were recommended
for a First by the different examiners, as set out in Table 99
below.

TABLE 99

Examiner

A B C D E

COandidates
3 3 8 22 8
10 8 16 40 21
13 11 26 22
16 22 40 25
17 35 45 35
26 37
35 41
44

306. It will be seen that not a single candidate out of the
seventeen was placed in the First Class by more than three of
the five examiners. Candidates Nos. 8, 22 and 35 each received
three votes; Candidates Nos. 3, 16, 26 and 40 each had two
votes ; and the other ten had only one vote each. Thus the
consensus of opinion in the cases that really matter is extra-
ordinarily small.

307. We turn now to the numerical marks, which naturally
show the same large differences between the estimates of the
different examiners. The range of marks (i.e. the difference
between the highest and lowest mark awarded to an individual
candidate) varies from 7 to 36 and the average range is 20-0.

308. The extreme cases are shown below :—

MARKS AWARDED
Candidate Examiner Range
A B C D E
25 60 32 65 50 68 36
1 45 38 20 565 20 35
40 40 44 70 756 50 35

309. The averages of the different examiners for the paper
as a whole and also for the different essay-subjects are set out
in Table 100 below :—
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TABLE 100
AVERAGES OF THE MARKS AWARDED BY THE DIFFERENT EXAMINERS!
Examiner  All Subjects Subject 1 Subject 2 Subject 3 Subject 4

A 519 (4) 516 (2) 636 (1) 504 (4) 483 (4)

B 527 (3) 479 (5) 57-9 (3) 465 (5) 56-2 (1)

C 54-8 (1) 50-5 (4) 60-0 (2) 550 (2) 548 (2)

D 540 (2) 525 (1) 545 (5) 552 (1) 53-8 (3)

E 50-6 (5) 506 (3) 559 (4) 515 (3) 482 (5)
Range of

Averages 4:2 4-6 9-1 87 8-0

310. The Table shows interesting features. The averages of
the examiners for the whole series of essays are closer than
might have been expected; they differ only by 4-2 marks.
Moreover the order does not correspond at all to the number of
First Classes which they awarded. The averages for the essays
as a whole give little indication of the idiosyncrasies of the
examiners.

The examiners are more differentiated by the averages they
give for the essays on different subjects. Thus Examiner A,
whose average for the essays as a whole ranks fourth, has the
highest average (63:6) for Subject 2, and almost the lowest
(48-3) for Subject 4. E (though he gives five Firsts) has the
lowest average in two out of the five columns.

311. It seems that individual examiners tend to mark higher
in one subject than another, so that a candidate may be handi-
capped by an unlucky choice of subject. The reasons for marking
high or low for a particular subject can only be conjectured.
It might be surmised that when the subject is already familiar
to an examiner, he will be inclined to fix a particularly high
standard for it ; but on the other hand an unfamiliar subject
may be one for which he has a distaste, and for which he is
disposed to mark low on that account.

It would need a more extensive set of figures than the present
ones to yield any definite conclusions upon the influence of the
choice of subjects on the marks allotted.

1The figures in parentheses indicate the order of the examiners arranged according
to the magnitude of their averages.



CHAPTER IX

MARKING OF UNIVERSITY MATHEMATICAL
HONOURS SCRIPTS

312. Character of the Examination Paper.—The paper was one
of university degree standard ; it contained twelve questions,
four relating to differential equations and eight relating to
analytical geometry of three dimensions. Candidates were
informed that they might attempt any number of questions,
but that full marks might be obtained “ on about six questions.”
Three hours was allowed for the paper.

313. Object of the Investigation and Procedure.—The object of
the investigation was to test the degree of consistency (a)
of individual examiners, all experienced in the particular kind of
examination, and (b) of pairs of examiners, similarly experienced,
and acting conjointly but independently of the other pairs.

For this purpose the twenty-three scripts written in answer
to the question-paper were marked independently by Examiners
A, B, C, D, E, and F, all capable and experienced examiners.
The scripts were then independently revised by the pairs of
examiners A and B, C and D, E and F, each pair achieving a
set of revised marks. There were thus produced six sets of
original marks and three sets of revised marks which were com-
municated by the authorities concerned who had arranged for
the correction of the scripts in accordance with the plan
described above.

314. The nine sets of marks (ie. the original six sets of in-
dependent marks of the six examiners A, B, C, D, E, F, and the
three sets of revised marks produced by the couples A, B; C, D ;
and E, F, acting conjointly) are set out in Table 101 below,
together with the average marks for each examiner, and for
each pair of examiners, and the ranges of marks for each can-

148
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didate produced by the markings of the single examiners
and of the pairs of examiners.

TABLE 101

MagrksS AWARDED (Maximum = 300)
Examiner

Candidate A B C D E F Range A,B C,D E,F Range
209 185 223 235 225 212 50 198 230 219 32
200 205 180 193 205 208 28 203 183 207 24
201 208 172 198 197 179 36 203 186 190 17
175 193 172 177 212 189 40 186 177 210 33
81 94 81 100 123 145 64 86 96 128 42
200 217 203 205 207 187 30 207 208 195 13
119 140 137 157 134 150 38 125 1456 142 20
167 201 187 198 190 190 34 188 194 190 6
9 147 155 127 139 140 147 28 151 138 144 13
10 203 220 203 192 205 208 28 216 203 207 13
11 85 66 79 78 108 65 43 76 87 88 12
12 133 122 140 128 127 133 18 128 137 130 9
13 224 228 239 253 222 241 31 220 246 239 26
14 215 226 228 223 234 217 19 220 226 225 6
15 224 245 255 262 216 245 46 239 260 241 21
16 95 120 136 143 135 127 48 117 136 131 19
17 165 161 171 168 178 177 17 163 171 178 15
18 287 204 290 308 300 303 21 290 300 302 12
19 123 101 66 100 114 102 57 113 91 108 22
20 154 125 118 122 163 1756 57 132 123 169 46
21 117 102 120 131 136 113 34 110 120 122 ]2
22 89 173 75 81 75 87 16 79 83 81 4
23 271 278 277 287 273 282 16 279 282 278 4

i

W T WD

Average 168-9172-1168-7177-3179-1177-534-7 170-8174-9179-318-3

Mean
Deviations 48 55 53 52 47 46 52 52 48

315. In the individual markings it will be seen that the lowest
averages are those of Examiners A and C, which are almost
identical, 168-9 and 168-7, and the highest average is that of E,
179-1. The difference of about 11 marks is just under 49, of

the maximum.
The extreme difference of the averages of the three pairs of

examiners (A, B), (C, D), (E, F) (varying from 170-8 to 179-3)
is about 9 marks.
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316. The mean deviations, measuring the spread of the marks,
are roughly the same for each examiner, and for each pair of
examiners. There is no evidence here that when pairs of
examiners allot marks they necessarily award marks with a
smaller spread than when they act individually.

317. But these differences of averages yield very little indica-
tion of the differences of the marks which were allotted to
individual candidates. It will be seen that the six independent
markings of Examiners A to F yield ranges of which the lowest
is 16 and the highest 64, out of a maximum of 300, with an
average of 34:7. One may ask fairly what is the validity of
any one judgment when the judgments of the individual examiners
vary so greatly.

318. The procedure of settling marks on the verdict of two
examiners acting concurrently reduced the extreme difference
of the averages only slightly ; but it had a much greater effect
in reducing the ranges, of which the extremes for the pairs are
4 and 46 and the average 18-3, only a little more than half the
average range for the six examiners (34-7). But the fact that
in an examination of this kind two out of three pairs of examiners
can differ by as much as they do in the case of Candidate No. 20,
who is assigned 132, 123 and 169 marks, or of Candidate No. 4,
who is assigned 186, 177 and 210 marks, is remarkable.

319. The results of the present investigation are particularly
interesting, because it is commonly supposed that mathematics
papers are easily examined, and that not much error is likely
to be introduced into the results by having the scripts marked
by different examiners. The analysis shows, however, that, if
justice is to be done, quite a considerable number of scripts
should receive extra consideration.

When the candidates are placed in order of merit by the
original six examiners, the results are even more illuminating
than when the original marks themselves are considered.® All
the examiners agree in the placing of the two candidates at the
top of the group of twenty-three, and in placing the 13th in
order of merit. The examiners do not agree in the placing of
the other twenty. The pairs agree in the placing of five can-
didates, the 1st, 2nd, 3rd, 4th, and 13th, but disagree in the
order of merit of the other eighteen.

! It should be stated that the examination was not one on which a scholarship
was awarded, and that the examiners themselves did not therefore consider the order
of merit.
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The order in which the candidates are placed by the examiners
is given below :—

TABLE 102
ORDER OF MERIT
No. of Greatest Greatest
Examiners Pairs of Examiners difference

Cadidate 4 B 'C D E F “hes AB CD EF o pluce

1 6 12 6 5 4 6 8 10 6 6 &
2 9% 9 10 10 94 74 2% 84 11 8} 2%
3 8 8 113 8311 12 4 8410 11} 3
4 11 11 11312° 7 10 5 1212 7 6
5 23 21 20 20320 17 6 21 20 19 2
8 o0 7 7% 7 8 11 4 7 7 10 3
1 18 15 15 14 18 15 4 17 14 18 3
8 12 10 9 8412 9 3% 119 114 2%
9 15 14 17 16 15 18 3 4 156 16 1
10 7 6 7311 9% T} b 6 8 8} 2%
11 22 23 21 23 22 23 2 23 22 22 1
12 16 17 14 18 19 18 5 16 16 18 2
13 33 4 4 4 5 4 1} 44 4 4 O0f
14 5 5 5 6 3 5 3 4 6 6 1}
15 3 3 3 3 6 3 3 3 3 3 0
16 20 18 16 15 17 19 5 18 17 17 1
17 13 13 13 13 13 13 0 13 13 13 0
18 1 1 1 1 1 1 0 1 1 1 0
19 17 20 23 20} 21 21 6 19 21 21 2
20 14 16 19 19 14 14 5 15 18 14 4
21 19 19 18 17 16 20 4 20 19 20 1
22 21 22 22 22 23 22 2 22 23 23 1
23 2 2 2 2 2 2 0 2 2 2 0

320. It is clear that the pairing of the examiners notably
diminishes the differences of the order in which the candidates
are placed. But it is interesting to note what considerable
differences may still subsist. Thus Candidate No. 1, whose
place varies with the individual examiners from 4th (Examiner E)
to 12th (Examiner B) of the twenty-three candidates, is placed
10th by the pair AB (marks 198), 5th by the pair CD (marks 230)
and 6th by the pair EF (marks 219), whereas Candidate No. 4
is placed 12th by the pair AB (marks 186), 12th by the pair CD
(marks 177) and 7th (marks 210) by the pair EF. The pair of
examiners AB and the pair EF regard Candidate No. 1 and
Candidate No. 4 as not being very different in merit, compared
to each other, though they put them in very different places
among their co-examinees; while the pair of examiners CD
regard them as differing widely.



CHAPTER X

MARKING OF UNIVERSITY HISTORY HONOURS
SCRIPTS

321. Character of the Examination Papers.—The examination
papers were four in number, all forming part of a University
History Honours Examination. The subjects of the papers
were as follows :—

Paper I. Ancient and Medieval History.
Paper II. Medizeval and Modern History.

Paper III. An Essay paper with a choice from a number
of subjects.

Paper IV. Political Thought (Prescribed Books).

In Papers I, II and IV, candidates were requested not to attempt
more than four questions out of a considerable number. The
time allowed for each paper was three hours.

322. Procedure.—The University concerned furnished us with
all the scripts available in the subjects enumerated above from
a recent Honours examination.! Unfortunately three scripts
(which happened to be among the best) had been accidentally
destroyed. The total number of scripts available was eighteen
for Paper I, seventeen for Paper II, eighteen for Paper III, and
sixteen for Paper IV.

The following seventeen examiners took part in the marking
of the scripts :—

Proressor J. B. Brack, M.A., Burnett-Fletcher Professor
of History in the University of Aberdeen.

1 The examination included a number of other papers, but it was thought that the
field covered by these was sufficient for the purpose of the investigation.

152
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Proressor A. BrRownNiNg, M.A., D.Lit., Professor of History
in the University of Glasgow.

Mr. NoerL DensOLM-YounNg, M.A., Fellow of Magdalen
College, Oxford.

Proressor A. H. Dobp, M.A., Professor of History in the
University of Wales.

Mr. D. L. Kgir, M.A., Fellow of University College and
University Lecturer in English Constitutional History, Oxford.

Mr. R. B. McCarrom, M.A., Fellow and Lecturer in Modern
History, Pembroke College, Oxford.

ProrEessor J. I.. Morison, M.A., D.Lit., Professor of
Modern History, Armstrong College, University of Durham.

ProrEessor R. B. MowaTt, M.A., Professor of History in the
University of Bristol.

Mr. J. N. L. Myres, M.A., Student and Tutor of Christ
Church, Oxford.

Mr. E. J. Passant, M.A., Fellow of Sidney Sussex College,
Cambridge.

Miss I. G. PoweLr, M.A., Lecturer in History at the Royal
Holloway College, University of London.

Proressor EmLEeNx Power, M.A., D.Lit., Professor of
Economic History in the University of London.

Proressor F. M. Powickg, Litt.D., F.B.A., Regius Professor
of Modern History in the University of Oxford.

Mr. G. H. StevENsON, M.A., Fellow of University College
and University Lecturer in Ancient History, Oxford.

Mr. C. G. StoxE, M.A., Balliol College, Oxford.

Proressor A. F. Basi. Winniams, O.B.E., M.A,, F.B.A,,
Professor of History in the University of Edinburgh.

Proressor C. H. WiLriams, M.A., Professor of History in
the University of London.

The examiners are designated A, B, C, . . . R, in what follows,
but this designation does not correspond with the alphabetical
order of the names.

323. The scripts of Paper 1 were marked by five examiners ;
the scripts of each of the other papers by ten examiners. The
only reason for having the scripts of Paper I marked by fewer
examiners was the difficulty in getting examiners to cover the
two periods with which it dealt.

As in other investigations, no indication of origin or of the
original marking appeared on the scripts, or was communicated
to the examiners.
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Each examiner marked each individual question separately
and gave a final mark for each script as a whole.

324. The following literal ” system of marking, including
24 grades, ranging from & to a4-, was, after consultation with an
eminent historian, submitted to and approved by the great
majority of examiners before the work began. It was com-
municated as approved to one or two examiners who came into
the investigation subsequently.

TABLE 103
Literal Mark No. of Grade Literal Mark No. of Grade Literal Mark No. of Grade
a+ (24) B++ (15) By (6)
a?+ (23) B+ 1+ (14) vB (6)
a (22) B+ (13) r+ (4)
al— (21) B+ (12) 4 (3)
a— (20) B (11) y— (2)
a—?— (19) pr— (10) d (1)
a= (18) B— (9)
af (17) B—1— (8)
Be (18) B= (7)

325. It may be well to say a word here on the use of a literal
system of this kind as compared with the numerical systems
employed in our other investigations. The literal system is
generally used at Oxford ; there is a considerable variety of usage
in other Universities.

326. There seems to be a fundamental difference, at any rate
at the first blush, between the two systems. The literal system
indicates only an order in classification, not ratios of proficiency.
With that system, there can be no question of adding up marks
for individual questions in order to obtain a percentage of a total
maximum. It would appear that the literal mark indicates in
the examiner’s mind a certain “ quality.” The question of
‘‘ quantity ” probably enters into his estimate only in a
subordinate degree.

With the numerical system, on the other hand, the marks for
individual questions are added up to furnish a total, a procedure
which is convenient, though it is based on hypotheses which it is
not perhaps easy to analyse and justify. But any attempt to add
together the symbols indicating ‘‘ classes ”’ or * grades ”’ would
seem a prior: unjustifiable and would be rejected by many who
use literal marks.

327. Both systems have their conveniences. It is for the sake
of readers who are unaccustomed to literal marking, and to enable
them to estimate by what number of grades (or subordinate
“classes’’) any two examiners differ, that we have attributed
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he numbers 1 to 24 to the successive grades, 3 to a+, and that,
ide by side with the literal tables, we have inserted numerical
;ables on this basis. But, for the reasons stated above, the
waumbers indicating grades must not be regarded as numerical
narks. They are ordinal numbers, not cardinal.

328. Readers accustomed to numerical marking may further
wish to have some means of comparison between the two systems.
A rough and ready form of translation from one into the other
would be to suppose that each of the 24 literal symbols corre-
sponds to a multiple of four marks, and the highest, a+, to 96.
Only an experimental investigation could afford any real basis
for such a translation. But it is certain that such a difference
as that of 18 grades, the maximum difference between the awards
of two different examiners to the same script in this investigation,
much more nearly approaches a difference of 72 in numerical
marking, with 96 (or 100) as a maximum mark, than a difference
of 18, which a superficial glance might suggest.

329. An index of the examiners who marked the various papers
is given in the Table below :—

TABLE 104
Paper
Examiner I II III 1V
A — * »* L]
B —- * * *
C - * - -
D »* - — —
E - _ - *
F - * * L]
G - - — *
H _ * » *
J — * * *
K * * * -
L _ * - »
M — — _ *
N — * * _
0 * - - -
P * — —- -
Q * _ * *
R - o x

The papers marked by each examiner are indicated by an asterisk
in the row corresponding to the letter by which he is designated.
Thus Examiner B marked Papers II, III and IV.

330. In Tables 105, 106, 106a, 107, 1074, 108, and 108A are
set out the literal marks assigned by the examiners to the scripts
of each candidate, and the numerical representation of the
corresponding grades according to the convention explained in
paras. 327-328 above.
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331. A glance at the Tables shows certain general features of
interest. We have a closeness of marking between certain
examiners and a wide difference between others, not attributable
to chance, but showing real and probably irreconcilable differences

of standard.

332. The examiners were asked to indicate what were their
limits for a First, a Second, and a Third Class. Not all replied on
the point. In the original scheme, a copy of which was furnished
to each examiner (see para. 324), there was a gap between fa and
B+ 4+, and between B== and By, there being tacitly implied three
classes. The following is a summary of information supplied by
the examiners on the meaning of the symbols.

A :—ap and Ba borderline. So also By and y8. & fails.

B :—Nil

C:—ap is a first, fa a second, By is & third class. & iy o failure.
Rarely uses high a’s, or low marks, e.g. ¥'s.

D :——Does not use a+ or a?+4-, perfection is a.  Baor 8 |- |- is tho best
sccond class. He would have put Ba at the top of the socond group.

¥ :—apf and Ba are borderline marks, the former indicating a first class
paper with either one poor answer or one persistent fault, the other a
second class paper with one excellent answer or one very sound quality.
Similarly with other borderline marks. Failures are y— and 8.

F :—pBa is top of second class. B?--- is top of third. 3§ is failure.

G :—Ba is top of sccond, B = is top of third class, «f and Sa are
borderline and §— ?— is borderline. y— and 3§ are failures.

H :—af and Ba as in B. 3§ is failure.

J :—First, second and third class as implied in tho scheme sent out.

K :—Nil.

L :—apf minimum for first class. Ba borderline. By minimun for
second. yB borderline. & failure.

M :—aB minimum for first class. fa borderline. By and yB border-
line. & failure.

N :—eB minimum for first class, fa, second. Third, By to and
including 8.

0 :—As in E with qualification *‘ that value of borderline marks as
means of judging is that, if several papers have to be assessed in the
final result, the mixed or ‘border’ marks have an additional signi-
ficance, pointing to the need for inquiry. They suggest quality. Hence
I should personally avoid them if only one paper was sct on a subject.”

P :—af and Ba borderline as E. So with the Sy and y8.

Q :—apB minimum for first class. fa highest second. So with others.

R :—af and Ba borderline. B--, B—?—, B== borderline. By highest,
third class. y— and 8 fail.

333. The examiners are not in sufficient agreement on this
point to use their remarks as a basis for classification. In actual
practice it is well known that the limits are not determined in any
purely mechanical way, but are the subjects of discussion in
connexion with all borderline cases. The subject of the present
investigation is not the actual award of First, Second and Third
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Classes at a History Honours examination, but the variation in
the individual judgments which must serve as a basis for those
awards.

Although we cannot use the terms First, Second and Third
Class, we can distinguish between the number of a’s, 8’s, ¥’s, and
8’s and of borderlines.

Thus the lowest limit for a First Class most generally adopted
is af; but some are willing to consider Ba, the next grade, as a
borderline for a First.

There is much more variation in the opinions as to the lower
limit of a Second Class :—

B is adopted by F,
B=, by C, H, J, and N,
By, by Q.

Some of the other examiners indicate that the borderline

marks between second and third class are as follows :—

B—, B— ?—, B=, Examiner R
B— ?'—, Examiner G

By and yB, Examiners A, E, M, P
vB8, Examiner L.

We have thus a difference of several grades between the highest
and the lowest limit adopted by the different examiners.
In the Tables below we treat as a’s the grades from a4 to a=,
as f’s the grades from B+ -+ to B=; as y’s the grades from y+
to y—. af and Ba are treated as borderline cases between
o and B; and By and yB as borderline cases between 8 and y.

334. We give in Tables 109 to 112 below the classification
statistics of the various examiners on the foregoing basis, for the
scripts marked by them.

TABLE 109
Parer I (Ancient and Medizval History)
Marks Examiner
D K o P Q
Number of Awards
a 2 3
Borderline 4 1
B 10 15 14 11 6
Borderline 1 2 7
Y 1 2 1 b5} $
8
18 18 18 18 18
b |
g4 B-+ B B— v8

Median (11-12) (13) (11) (9) (5)
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Thus Examiner D gives two candidates clear a’s, four candidates
a borderline mark between a and B, ten candidates B8, one can-

didate yB8, and one candidate y. Q returns them all as 8 or
worse, and no examiner uses 8.

335. TABLE 110
Paprer II (Medieval and Modern History)
Marks Examiner

A B C F H J K L N R

Number of Awards

a 1 4 2 1
Borderline 1 2 3 4 1 2 2 3

B 14 10 12 12 9 13 12 13 10 12
Borderline 1 4 1 1 2 4 ]

y 1 3 3 R4

) 1 1

17 17 17 17 17 17 17 17 17 17

Bt Brteprr BIb B1— fi— AL B1— B P
Modinn a3) (14) (12) (12) (10) (9) (13) (10) (I1) (13)

J and L mark the scripts as B or worse, (¢ as B or better.
A and N are the only ones to use 3.

TABLE 111

336. Parer 111 (Essay)
Marks Examiner
A B F H J K 1. N Q R
Number of Awards
a 1 3 I 1 3
Borderline 2 1 3 1 1 1 2 3 3
B 14 9 12 13 12 14 13 13 4 11
Borderline 2 1 3 3 5
y 5 1 4 2 1 6 1
3 1 1
18 18 18 18 18 18 18 I8 18 18

pri T BE 8 st Ry} Byyg Pro By B

Median (12) (12-13) (12) (11) (12) (11-12) (11-12) (10) (B8) (13)

N marks all the candidates as 8 or worse, and F returns them
as B or better. A and N again are the only examiners to use 3.
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TABLE 112
3317. Parer IV (Political Theory)
Marks Examiner
A B E F G H J L M Q
Number of Awards
a 1 2 1 1 1 1 1
Borderline 3 4 3 2 2 1
B 9 12 10 12 13 10 10 12 13 6
Borderline 2 3 4 1 5
y 2 1 2 5 4
] 1

16 16 16 16 16 16 16 16 16 16

pre pr+ pr4 By b B e p— gt By

(12) (12) (12) (11-12) (12) (11-12) (13) (9) (13) (6)

L. marks the scripts as 8 or worse, while F and G mark them
as B or better. A is the only examiner to use 3.

338. We have the best basis for judging the differences between
individual examiners if we consider the results of those who have
marked three papers, ie. A, B, ¥, H, J, K, L, and Q ; Examiners
A, B, F, H, J find clear a quality in some papers, whereas K, L,
and Q never discover this quality.

Again, B, H, J, K, and Q discover clear y quality in some papers,
but A, F, and 1. do not, though A discovers & quality in three
papers. (A and N are the only examiners who award a 8.)

339. The averages (medians) of Q (yB8 for Paper I and By for
Paper III and Paper 1V) differ fundamentally from the rest,
all of which are in the range of B’s. Of these examiners, B and L
may be regarded as the extremes; their averages (medians)
are set out below :—

Median

PAPER

1I 111 v

I S s

B (14) B2+ (12)
(13)
(12)

Br— B } B—

L (10) B4 (9)
(11)
(12)

Q differs definitely from all the other examiners ; and we get
a fairer picture of the differences likely to occur in standard if
we show the range of averages (medians) of the other examiners
for the four papers set out below.
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I 1T III v
Highest (K) 8- (B) B+1+ (R) B+ (J&M) B+

(13) (14) (13) (13)
Lowest (P) B— () B— (N) B?— (L) B—

. (9) (9 (10) (9)
Difference (Number of
grades) 4 5 3 4

340. There is thus between these averages (medians) about
four grades difference, from S+ to S—, corresponding to the
familiar difference between II (i) and II (ii) of the Honours
lists of some universities. We may say that there is between
the standards of these examiners about half a class difference,
even leaving Q out of account.

341. It is not surprising, if there are such differences between
the averages (medians), that we should find much greater differ-
ences in the marking of individual scripts.

For Paper I, Table 105 shows that Candidate No. 13 was
awarded a by Examiner O and yB by Examiner P, a range of
17 grades out of a possible range of 23. Q marks him By, but
both D and K mark him af.

For Paper 11, Table 106 shows that Candidate No. 8 gets a—
from B and y+ from J, a range of 16 grades, while Candidate
No. 14 gets a— from B and yB from H, a range of 15 grades.

For Paper III, Table 107 shows that Candidate No. 9 gets a
from A, and y+ from B, a range of 18 grades ; while Candidate
No. 3 gets a from R and By from Q and N, a range of 16 grades.

For Paper 1V, Table 108 shows that Candidate No. 8 gets a—
from B and y+ from J, a range of 16 grades.

342. These ranges are not affected by Q’s low marking. More-
over, the average ranges (again leaving Q out of account) arc as
follows : —

For Paper T - - - 8 grades
For Paper Il - - - 11 grados
For Paper III - - - 10 grades
¥or Paper 1V - - - 9 grades

Thus on the average there is a whole class difference or there-
abouts between the marks awarded by different examiners to
the same script, since each class may be supposed to comprise
about eight grades.

In no case does the same script get the same mark from all the
examiners. The closest approach to equality is in judging the ob-
viously very poor performance of Candidate No. 11 in Paper I ;
he gets y from two examiners and y— from the other three.



CHAPTER XI
A VIVA VOCE (INTERVIEW) EXAMINATION

343. Object of the Investigation.—The viva voce examination,
not on a * subject ”’ but of a general character, to test ‘“ alertness,
intelligence, and general outlook,” is an important element not
only in Civil Service examinations but in interviews for the
selection of candidates for public and private appointments
generally.

It appeared, therefore, desirable to test the degree of con-
sistency of two Boards of Examiners appointed to conduct an
examination of this kind.

344. Procedure.—In order to secure a satisfactory basis for
such an investigation, it was necessary to get together a suitable
team of candidates.

The following conditions seemed desirable :—

(i) that the candidates should be approximately of the
same age and have received the same kind of training ;

(ii) that the candidates should be provided with an adequate
stimulus, not only to secure their presence but to make reason-
ably sure that they would treat the examination with the
seriousness that is to be expected of candidates competing
for an appointment ;

(iii) that the examiners should be provided with a suitable
criterion by which the candidates were to be judged ;

(iv) that the examiners should be persons of experience,
used to judging candidates by interview or viva voce exam-
inations.

These conditions were fulfilled in the manner set out below.
345. The following notice was distributed to the universities
and colleges of Great Britain and Northern Ireland :—

*“The International Institute Examinations Enquiry offer a prize of
£100 on the results of a viva voce examination. The examination will be

168
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open to about fifteen candidates (men and women) selected from appli-
cants studying at, or who have recently studied at, a University, and
who are certified by the University or College authorities under whom
they have been working to be suitable in their judgment as candidates
for the Junior Grade of the Administrative Class (Home Civil Service).
The examination for the prize will be held towards the beginning or end
of the Easter Vacation, 1934, at a date to be announced subsequently.
The age limits of the candidates, who must be British born subjects,
are prescribed as follows :—

Candidates must have attained the age of twenty-one on the
first day of August, 1933, and not have attained the age of twenty-
three on the first day of August, 1933.

The examination will be in matters of general interest, not in matters
of academic interest. It is intended to test the candidate’s alertness,
intelligence, and intellectual outlook. Each candidate must send in a
record of his life and education. On the interview the exarniners will
judge of the value of the candidate’s personality for the kind of career
that the Home Civil Service offers.

Application must be made on forms to be obtained from the Director
of the International Institute Examinations Enquiry, 1, Plowden
Buildings, Temple, London, E.C.4, and must be returnod through the
authorities of the University or College concerned so as to reach the
Director not later than 17th February, 1934.

Each candidate will be required to appear in London before two
independent boards of examiners on the same day. Information will
be supplied later as to the address at which the examination will be
held. Travelling expenses up to an amount not exceeding 30x. will
be paid to each candidate.”

346. The number of candidates who applied was thirty. From
these, sixteen candidates (twelve men and four women), with
excellent university records, were selected for the purpose of
the examination. The selection was made mainly, though not
solely, on the ground of intellectual distinction, with a view to
securing the kind of candidate who, if he or she competed for
the Home Civil Service, might be expected to secure enough
marks on the written work to be in the running for an appoint-
ment, and in whose case therefore the viva voce marks would
be likely to act as a determining factor in the selection.

347. The candidates had received their university training
in one or more of the following Universities and Colleges :
Oxford, Cambridge, Glasgow, London, Bristol, University College,
Nottingham, and University College, Southampton. Each can-
didate, on application, filled in the form marked A in the Appendix
(p- 177), and, on selection, filled in the form marked B in the
Appendix (p. 178).

348. Each examiner was supplied with copies of two items
on Form A, (i) the confidential report from a tutor or other
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authority, (ii) the candidate’s own report on his life and educa-
tion, and also with (iii) a complete copy of Form B as filled in
by the candidate.

349. The following instructions were issued to the examiners :—

INTERNATIONAL INSTITUTE EXAMINATIONS
ENQUIRY

Directions for the Meeting to be held on
Tuesday, 27th March, at 9.45 a.m.

[The first three instructions give details as to time and place of meeting,
interval for lunch, etc.]

(4) There will be two Boards of Examiners—Board I and Board 11—
each consisting of five examiners. The first business of each Board
will be to elect their chairman, and to discuss any details of procedure
other than those provided for in the scheme set out below.

(6) There will be sixteen candidates. These will be divided into
two groups, Group A and Group B. Candidates in Group A will appear
in alphabetical order first before Board I and then before Board II.
Candidates in Group B will appear in alphabetical order first before
Board II and then before Board T.

(6) Each candidate is to be examined for not less than a quarter of an
hour and not more than half an hour.

(7) Particulars of each candidate, extracted from his! application,
will be available for each examiner. The original application will be in
the hands of the Chairman. The following is to be taken as the general
direction with regard to the mothod of the viva voce examination.

The examination will be in matters of general interest, not in matters
of academic interest ; it is intended to test tho candidate’s alertness,
intelligence, and intellectual outlook. Each candidate has furnished a
record of his life and education. On the interview and record the
examiners will judge the value of the candidate’s personslity for
the Home Civil Service.

The maximum mark is 300.

(8) In accordance with the letter of invitation to examiners, the
following procedure will be adopted with regard to the recording of
marks :

Assoon as the viva voce examination of a candidate is over, and before
any discussion of his merits has taken place, the Chairman will ask each
of the examiners to write down his mark on the mark-sheet and he will
also write down his own mark on his own mark-sheet. The Chairman
will then ask the other examiners to state the marks so written down
and will finally state his own mark so that each member of the Board
may know what marks have been allotted in the first instance by the
several members of the Board and be able to record them on his mark-
sheet ; a discussion will then take place on the different marks proposed
and the Chairman will record a mark representing the view of the
Board as a whole, this mark being obtained either by agreement or, if
1 The candidates and the Boards of Examiners will include women as well as men ;

the masculine gender is used with reference to candidates and examiners only
for the sake of simplicity.
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that is impracticable, by taking an average of the marks allotted by

the several examiners.

N.B.—The Chairman of each Board is requested to see that the above
arrangement is strictly observed, as it is regarded as an essential feature
of the Examination.

A suitable mark-sheet will be provided.

(9) Examiners are requested to sign and give in their mark-sheets to
the Chairman of the Board.

350. The examination was held on 27 March, 1934, at the
London School of Economics and Political Science, by kind
permission of Sir William Beveridge, K.C.B., the Director, to
whom the Committee desire to express their sincere obligation.

The examination began at about 10 a.m. and concluded in
the late afternoon.

The names of the examiners, arranged in alphabetical order,
were as follows :—

Proressor ERNEST BARKER, Professor of Political Science,
Cambridge, formerly Principal of King’s College, London.

Lapy VIOLET BONHAM-CARTER.

Sir Frank Dyson, K.B.E., F.R.S,, late Astronomer Royal.

Mgrs. Mary AgNES HamiLToN, formerly M.P. for Blackburn.

Miss H. REyNarp, M.A., Warden of King’s College of House-
hold and Social Science.

Sir HENRY RicHARDS, C.B., formerly Senior Chief Inspector,
Board of Education.

Proressor C. J. SissoN, Northcliffe Professor of Modern
English Literature in the University of London.

MRr. L. B. TurNER, Fellow of King’s College and University
Lecturer in Engineering, Cambridge.

Dr. W. W. Vavauan, late Headmaster of Rugby.

Owing to the absence of one of the examiners (the Head of
a College at one of the older Universities), who was unavoidably
prevented from attending at the last moment, it was necessary
to constitute one Board with only four examiners instcad of five.
But the statistical analysis which follows shows that there is
no reason to think that the result was materially affected by
this difference.

The examiners in Board I will be referred to as A, B, C, D, E;
those in Board 1II as F, G, H, 1.t

351. At the end of the day each Board carefully reviewed its
marks in order that the members might be sure that the marks

' These letters have no relation to the alphabetical order of the names of the
examiners.
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allotted translated correctly their impressions of the relative
abilities of the candidates, since a prize was at stake.
352. The results, as set out in Table 113 below, are striking.

TABLE 113
Maximum Mark 300
Board I Board IT
Initial marks awarded by the  Final Mark  Initial marks awarded by Final
No. ot several examiners before dis- awarded by  the scveral examiners be- Mark

Candidate cussion Board I fore discussion sw%rded

Bou’:i II
A B C D E IO G H
130 120 150 150 100 120 190 210 210 240 212
260 260 250 260 250 260 200 210 200 140 190
130 140 150 150 120 130 190 180 185 160 175
240 220 170 210 280 230 250 280 250 260 255
230 210 170 230 190 210 260 210 210 250 232
230 150 190 190 180 180 220 260 260 220 250
210 180 150 225 200 200 270 280 280 230 270
250 260 170 250 200 240 230 200 2256 240 224
230 230 180 230 230 230 270 220 165 250 220
10 210 250 180 230 180 210 230 250 260 200 235
11 170 210 170 250 200 210 250 225 220 250 236
12 220 240 170 220 250 230 250 270 200 210 232
13 120 120 150 120 100 120 160 180 180 190 177
14 230 230 170 180 230 210 230 280 220 260 247
15 240 220 170 200 200 220 200 210 190 180 195
16 180 100 160 180 240 170 220 200 150 190 175

WIS WD

353. The order in which the candidates were placed is shown
in Table 114 below :—
TABLE 114

Board I  BoardII Board I  Board Il

Candidate Mark Mark Order Order
1 120 212 15% 11
2 260 190 1 13
3 130 175 14 15}
4 230 255 41! 2
5 210 232 8} 7%
6 180 250 12 3
7 200 270 11 1
8 240 224 2 9
9 230 220 41 10

10 210 235 8} 6
11 210 236 8} 5
12 230 232 41 7}
13 120 177 15% 14
14 210 247 8} 4
15 220 193 6 12
16 170 175 13 15}

! The three candidates bracketed as equal after the first two candidates have
been marked as ¢ fourth ™ in order of merit in accordance with the usual practice
in statistical tables.
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334. Award of the Prize.—The prize was awarded to Candidate
No. 4, Miss E. M. Francis, of Girton College, who was placed
second by Board II and bracketed fourth by Board I.

The orders of merit of the two Boards are very different.
The candidate placed first by Board I is placed thirteenth by
Board II, and the candidate placed first by Board II is placed
eleventh by Board I.

There were no cases of complete agreement in the marks
assigned by the two Boards; the closest were the cases of
Candidates Nos. 9, 12, 16, with 10, 2, 5 marks difference
respectively. On the other hand there were extreme cases of
disagreement ; for Candidates Nos. 1, 2, 6 and 7, the differences
were 92, 70, 70 and 70 marks respectively. The average difference
is 37 marks. The extreme differences between the two Boards’
estimates of the candidates’ merits, amounting to 20 to 30 marks
out of 100, and the average difference of about 12 marks out of
100, point to the unreliability of the interview test.

355. The coefficient of correlation between the marks of the
two Boards is 0-41. This is comparatively small, and in view
of the number of candidates involved cannot be considered
‘“ significant ”’ in the usual sense. We must remember that the
marks awarded are determined by two factors, the candidates
and the Boards, and we must conclude that the different in-
fluences of the two Boards have been sufficient in this case almost
to mask the common influence of the same set of candidates.

356. It is probable that the different questions asked of the
candidates affect the marks finally awarded to the candidates.
That the circumstances of the two interviews were different is
apparent when we look at the individual assessments of the
examiners.

357. The chart on p. 174 shows in graphical form the full
details of the results of the test.

For the candidates numbered 13, 3, 1, 2, and 7, the marks of
the two Boards are entirely different—they do not overlap.
The members of each Board were in agreement within different
limits as to the merits of these candidates. Board I assessed
the merits of Candidate No. 1 at 120, the individual examiners
having awarded marks between 100 and 150 ; Board 1l assessed
the candidate at 212, the individual examiners having awarded
marks between 190 and 240.

358. Despite the identity of method used by the two Boards,
as explained in the Postscript below, the actual evidence produced
seems to have been so different that we might almost have
supposed different candidates to have been examined.
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In one respect there is a clear divergence between the results
of the two Boards, since the average mark of Board I is 198,
and the average mark of Board II is 220. The second Board
on the whole gave higher assessments to the candidates.

359. Another striking case is that of Candidate No. 2. Board I
gave him 260 marks, after very close agreement amongst the
examiners as to his merits ; Board II gave him 190 marks, the
individual examiners’ assessments ranging from 140 to 210.

360. The individual examiners’ assessments show very close
agreement in certain cases, the members of Board I agreeing
within 10 marks in the case of Candidate No. 2, within 30 marks
in the case of No. 3 ; and those of Board II within 30 marks in
the case of Candidates Nos. 3, 4, 11, 13, 15.

But some of the marks are widely different. The different
examiners of Board I gave Candidate No. 16, 180, 100, 160,
180, and 240 marks; they gave to Candidate No. 4, 240, 220,
170, 210, and 280 marks; the examiners of Board II gave to
Candidate No. 9, 270, 220, 165, and 250 marks.

361. The average range of marks allotted by the various
examiners to the several candidates was 51 in the case of Board 11,
and 69 in the case of Board I; but if we leave out of account
the marks of Examiner C, which were consistently out of agree-
ment with those of the rest of Board I, the average range for
this Board is exactly the same as for Board II, namely, 51.

362. This agreement can be appreciated by means of the
coefficient of correlation between the marks of the individual
examiners and the final award of the whole Board. These are
all significant when tested in the usual manner.

CORRELATION COEFFICIENTS

Board I
A B C D B
-91 -90 -63 -89 -84
Board 11
F G H I
273 -86 -82 272

363. The concurrent results show that, on the whole, each
examiner on a Board was able to award a mark which was a
fair reflection in most cases of the evidence placed before the
Board, and therefore to agree with his colleagues as to the right
mark. As one of us has pointed out in the postscript, the
evidence placed before the two Boards was materially different,
owing to the inherent character of an interview of this kind.
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PoSTSCRIPT

364. I think that my impressions as an impartial observer of
the proceedings of the two Boards (and one who has had experi-
ence in serving as an examiner at such viva voce examinations)
may be of interest. The mode of approach of the two Boards
seemed to me to be identical. They both appeared to me to
succeed in securing the confidence of the candidates by tactful
questioning and conversation carried on in nearly all cases as
between equals. The candidates spoke with freedom and
frankness.

As the two Boards met at the same time it was of course
impossible for me to hear all the candidates examined by both.
But I heard the two examinations of some of the candidates
in regard to whom the differences of opinion were most striking.
I came to the conclusion that, while the two Boards were equally
skilful in cross-examining in such a way as to reveal the weak-
nesses of candidates, it was largely a matter of chance whether
they struck on a topic in which a candidate felt so strongly that
he was able to display his individuality. It would be impossible
for me to quote the actual facts on which this opinion is based
without revealing the personalities of the candidates concerned.

P.J. H



APPENDIX TO CHAPTER XI

FORM A
INTERNATIONAL INSTITUTE ExaMINaATIONS ENQUIRY

Prize of £100
Application from intending Candidate

Name of Candidate (in block letters)...........ccoiiiviiiiiiiiiiiiiniiniienianns

Age in years and date of birth
(accompanied by certificate of birth).............oooiiiiiiiii

Address (in block letters) to which
letters should be forwarded, including
vacation address, if BNY...........cooc

.............................................

.............................................

Name of University or College..............ooooiiiiiiiiiiiiiiii

Name of University or College Authority...............oooii

CERTIFICATE OF UNIVERSITY OB COLLEGLH

I, the undersigned, being.........c...coiiiiiiiiiiiiiiiiii (here
state official position) certify that, in my own personal judgment, the
candidate above-mentioned would be a suitable candidate for the Junior
irade of the Administrative Class (Home Civil Service); and I have
appended hereto a confidential statement in rogard to his (or her) character
and intellectual attainments.

Date.....ccoovvvvviiiiniiiiiiiinnn, Signature..........ccoovviiiiiiiiiiiiiiiin

The candidate is to fill in on the opposite pago a record of his (or her)
life and education.

This letter, together with the confidential enclosure and certificate of birth,
18 to be forwarded, not by the candidate, but by the authorities of the College
or Unsversity concerned, by registered post, to :-—

The Director,
THE INTERNATIONAL INSTITUTE EXAMINATIONS EENQUIRY,
1, Plowden Buildings, Temple, London, E.C.4,

and must be delivered not later than 17th February, 1934.

RECORD OF APPLICANT'S LIFE AND EDUCATION

(to be signed at the foot of the document)
177
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FORM B

INTERNATIONAL INSTITUTE EXAMINATIONS ENQUIRY
Viva VocE ExaMiNaATION

Form to be filled in by selected candidates

1. Name of Candldate

2. Place of Blrth and state

whether a natural born
British subject

3. Father’s Name

v Address

v Profession or Trade

(If deceased, give the last
address, profession, etc.)

Give place of father’s birth

and his nationality at
birth

Give place of mother’s birth

and her nationality at
birth

4. Na.me, in order, the Schools

<:|

6. State any Umversny or

you have attended since
the age of 12, giving
addresses with dates of
entering and leaving

vae name or names of

University or Universities,
and dates of entering and
leaving. State any
degrees (with class ob-
tained), honours or prizes
you have obtained.
Name your College or
Colleges

College colours, and any
position of responsibility
or distinction in Univer-
sity or College societies
that you hold or have held

7. If your time since leavmg

School is not fully ac-
counted for by replies
given above, account for
the remainder here, with
dates

If you have had employers,

8 ngna.ture and date

state their names and
addresses in full




PART 1T
By
E. C. RHODES

CHAPTER XII

ON DIFFERENCES OF STANDARD AND RANDOM
VARIATIONS

365. In Part I of this investigation, the marks allocated by
a number of examiners to the work of a number of candidates
at different kinds of written examinations have been presented
and analysed up to a certain point. The object of Part II is
to push the statistical analysis further.

In order to facilitate the discussion it is necessary to re-survey
briefly the processes which lead up to the marks which are to
be analysed.!

366. A final mark may be obtained by addition of many
subsidiary marks ; for example, a paper may consist of a number
of questions, each marked separately ; and again, each question
may consist of a number of smaller parts, each marked separately.

Again, the process of marking may sometimes involve not
only additions, but subtractions, a maximum for a question or
part of a question being previously fixed, and marks taken off
for specific mistakes. In an Issay paper, the attention of the
examiners may be directed to a specific number of elements which
are supposed to be discernible and each element may be separately
marked, the total giving the final mark. On the other hand an
Essay may be marked purely by impression, one mark only
being awarded.

367. We shall find it convenient to use the phrase ‘‘ a piece
of work ” as a general term, to describe either a set of scripts
written by a candidate, containing the answers to a series of
examination papers; or a script written by a candidate, con-
taining the answers to questions in one examination paper ;

1 These processes are analysed in a somewhat different way by Professor Cyril
Burt in a ﬁemorandum following Part II (p. 245 below).

179
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or a single answer to a question in the paper ; or a part of a single
answer. Thus any mark used as the subject of our analysis
may be regarded as awarded to “a piece of work,” and this
mark may be obtained by additions or subtractions of other
marks, or may be an original mark. We shall refer to the smallest
element to which marks are awarded, on any particular occasion,
as the ‘“ unit piece of work.”

368. An examiner, when assessing the value of a unit piece of
work, may have a standard or model to which he refers. For
instance, in Dictation an examiner would have the original
passage of dictation, and in Arithmetic he would have the answers
to simple sums before him.! In other cases the model piece of
work may not be so easily available, but the examiner may have
clearly defined instructions, how much to allot to a certain
answer, how much to take off for a certain type of mistake, and
so on. At other times there may be neither model nor precise
instructions, but the examiner has in his own mind some sort
of ideal answer.

369. Discrepancies may arise between two examiners’ assess-
ments of the same unit piece of work in a variety of ways. The
candidate’s writing may be poor or untidy ; in such a case, one
examiner may read one meaning into what is written, another
examiner may read something different. One examiner’s idea
of ¢ perfection ’ may be different from that of the other. This
kind of difficulty may be partly overcome by discussions before-
hand, but in the essay type of question is never completely
overcome. Even when examiners are expected to relate the
piece of work to given models, their ideas of what are * like ”’
or ¢ unlike ”’ the model may be different.

370. In addition, there is always the possibility of mistakes
being made by inadvertence. An examiner may write 3, thinking
of 5 marks; or may write 7 and later read it as 1.

371. When a number of unit pieces of work submitted by many
candidates are being examined by two examiners it may be that
one examiner’s powers of discrimination are not so well developed
as the other’s, or indeed the other examiner may imagine differ-
ences between the pieces of work which do not really exist.

372. When examiners are marking large numbers of scripts
and the marking is spread over weeks, the possibility of fatigue

1 Model essays have been used extensively in America by Professors Thorndike
and Hillegas and others; they have been used in this country by Dr. W. Boyd in
his Measuring Devices sn Composition, Spelling, and Arithmetic (Harrap & Co.), 1924,
and more recently by Dr. J. Perrie Williams, in The Northamptonshire Composition
Scale (Harrap & Co.), 1933.
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and boredom and state of health affecting the results must be
considered. Where a model answer is in existence there is no
possibility of the standard of achievement being altered, but
there is the chance that the examiner’s interpretation of words,
phrases, symbols, etc., written in the script may change during
the period of marking. Where there is no model to refer to,
and where there is only a vague ‘ ideal” in the mind of the
examiner, it is obviously possible that the standard of reference
may wobble.

373. When the marks awarded for unit pieces of work are
summed, we may find that differences between examiners in
respect of the units may cancel out because an examiner may on
the whole be more generous in respect of one unit and more
severe in respect of another. Such approximate cancellation
may take place through inequalities in the marking of two
different examiners. Thus a severe examiner may undermark
one piece of a candidate’s work and a generous examiner may
overmark another piece. For instance, we may consider the
following hypothetical case of two candidates examined by
two examiners, A and B, who award the marks given below to
two unit pieces of work.

Qn. 1 Qn. 2 Total

Max. Mark 20 20 40
Examiner A B A B A B
Cand. 1 13 11 0 3 13 14
Ctmgl. 2- ,!l 8 3 5 l4» 137

Here Examiner A is more generous than B when marking Qn. 1,
but more severe when marking Qn. 2. On the total marks,
according to A, Candidate No. 2 is the better ; according to B,
Candidate No. 1 is the better.

374. The examiners in the above illustration are consistent
in their placing of these candidates in order, in regard to each
of the two unit pieces of work, yet when the marks are totalled
they place them in a different order.

375. The following illustration taken from the detailed marks
of the English B paper in the Special Place examination is
of interest (see paras. 194-207). The marks given are those
awarded by Examiners H and J to the first ten candidates, for
their work on Qns. 1, 2, 3, and 4 of this part of the English paper.
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TABLE 115
QUESTIONS
1 2 3 4 [ Total Order
Max. Mark 14 12 12 12 50
Examiner | H J H J H J H J | H J |H J
Candidato
No. 1 8 9 9 8 11 8 10 10 { 38 35 2} 4
2 7 7 12 11 7 8 10 10 | 36 36 4 3
3 13 14 8 5 10 8 10 10| 41 37 1 2
4 5 9 7 6 9 6 12 12| 33 33 6 6%
5 10 11 6 6 8 8 0 0] 24 25 10 9
6 2 4 6 5 7 7 12 12 | 27 28 8 8
i 3 3 8 6 9 8 6 6| 26 23 9 10
8 6 8 9 5 8 8 12 1235 33 | 5 64
9 7 10 8 8 12 10 11 10| 38 38 23 1
10 8 12 4 8 8 4 10 10} 30 34 75
Average 6-9 87 7.7 6-8 89 75 93 92 32'832~2'

376. Here the examiners are fairly consistent in their marking
of the four unit pieces of work. Examiner H marks Qn. 1 on a
lower scale than does Examiner J, but marks Qns. 2 and 3 on a
higher scale. Only in the case of Candidate No. 10 is the mark
of H lower than that of J for Qn. 2, and in the case of Candidate
No. 2 for Qn. 3. Qn. 4 is marked by both examiners in the
same way ; they only differ in regard to Candidate No. 9. The
total marks differ by 4 in two cases (Candidates Nos. 3 and 10),
by 3 marks in two cases (Candidates Nos. 1 and 7), by 2 marks
in one case (Candidate No. 8), by 1 mark in two cases, and are
exactly the same in three cases (Candidates Nos. 2, 4 and 9).
The average marks are very nearly the same.

377. Examiner J gives six candidates 8 marks for Qn. 3, while
the marks allotted by H for this piece of work are 11, 7, 10,
8,9, 8; H certainly shows more sense of discrimination in regard
to this question than does J.

378. Candidates Nos. 3 and 9 are interesting for comparison.
Both examiners agree that Candidate No. 3 is better than Can-
didate No. 9 in regard to Qn. 1. In regard to Qn. 2 Examiner H
places them equal, but Examiner J places Candidate No. 9
above Candidate No. 3. In regard to Qn. 3 both examiners
agree in placing No. 3 below No. 9; and for Qn. 4 Examiner H
gives Candidate No. 9 one more mark, but Examiner J gives them
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the same mark. If the marks for Qns. 2, 3 and 4 are summed,
we have the following results :—

Examiner H J
Candidate No. 3 28 23
”"” ”»” 9 3[ 28

Thus both examiners agree in placing Candidate No. 9 above
Candidate No. 3. But when the marks for Qn. 1 are included,
H places Candidate No. 3 above Candidate No. 9, and J reverses
this order. The fact that Examiner H marked Qn. 1 rather
more severely than did J meant that Candidate No. 9 got a rather
low mark from H for his performance, and this has made the
observed difference in the final result.

379. A further illustration taken from the same source shows
how discrepancies are introduced even when the general levels
of marking are the same. The marks in the following Table
are those awarded by Examiners B and D to the same ten can-
didates as in the previous illustration.

TABLE 116
QUESTIONS
‘ 1 2 3 4 { Total Order
Max. Mark | 14 12 12 12 { 50
Examiner |B D BD BD B D |[B D ‘B D
Candidate
No.1 |10 9 12 9 9 11 10 10 |41 39 | 34 54
2 9 7 12 12 8 8 10 10 |39 37 | 5 7
3012 13 11 9 11 11 11 10 |45 43 | 2 23
4 8 9 11 10 10 10 12 12 |41 41 | 3} 4
5 |12 13 9 8 9 7 0 0 |30 2 |1010
6 4 2 8 9 7 9 12 12 |31 32 | 9 8
7 4 3 12 10 12 12 7 6 |35 31 | 7 9
8 7 10 9 12 8 9 12 12 |36 43 | 6 2}
9 (11 11 12 12 12 11 11 10 |46 44 | 1 1
10 8 12 4 9 11 8 10 10 |33 39 | 8 5§
Average 85 89100 100 97 96 9.5 9.2/37.7 37.7

In this case the averages for each question and for the total

are the same or very nearly the same. But the individual marks
awarded by the two examiners are not always the same for each
question, and the total marks differ by 7 in the case of Candidate
No. 8, by 6 in the case of Candidate No. 10, by 4 in the case of
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Candidate No. 7, by 2 in five cases (Candidates Nos. 1, 2, 3, 5
and 9), by 1 in the case of Candidate No. 6, and are the same in
the case of Candidate No. 4. The orders of merit are different.

380. B gives a higher mark than D for Qn. 1 to four candidates,
a lower mark to five candidates, and the same mark to one
candidate. B gives a higher mark than D for Qn. 2 to five
candidates, a lower mark to three candidates, and the same
mark to two candidates. B gives a higher mark than D for
Qn. 3 to three candidates, a lower mark to three candidates, and
the same mark to four candidates. B and D give the same
mark to seven candidates for Qn. 4, and B gives a higher mark
than D to three candidates.

381. The marks awarded by the examiners to Candidates
Nos. 7 and 10 are interesting. Both examiners agree in placing
Candidate No. 7 below Candidate No. 10 in respect of Qns. 1
and 4, and in placing No. 10 below No. 7 in the case of Qns. 2
and 3. In the result B places 7 above 10, and D places 10 above 7.
This is mainly because B gives Candidate No. 10 marks for
Qns. 1 and 2 which are very much below those awarded by D.
The superiority of Candidate No. 10 over Candidate No. 7 in
respect of Qn. 1 is assessed by Examiner B at 4 marks, by
Examiner D at 9 marks.  The superiority of 7 over 10 in respect
of Qn. 2 is assessed by B at 8 marks and by D at 1 mark. The
superiority of 7 over 10 in respect of Qn. 3 is assessed by B at
1 mark, and by D at 4 marks, and the superiority of Candidate
No. 10 over Candidate No. 7 is assessed by B at 3 marks and by
D at 4 marks.

382. These differences between the judgments of the examiners
in respect of the differences between the various pieces of work
mean in the total a displacement of the order of these two
candidates.

383. Let us look again at the marks awarded to answers to
Qn. 2. Examiner D gives Candidates Nos. 1, 3, 6 and 10, 9
marks each ; Examiner B gives these candidates 12, 11, 8, 4 marks,
2 greater and 2 less than 9. Again, let us look at the marks
awarded to answers to Qn. 3. Examiner D gives 11 marks each
to Candidates Nos. 1, 3 and 9, while Examiner B gives these
candidates 9, 11, and12 marks ; 1 less than, 1 equal to and 1
greater than 11. Further, while Examiner B gives 12 marks
(the maximum) to Candidates Nos. 1, 2, 7 and 9 for answers to
Qn. 2, D gives these candidates 9, 12, 10 and 12 marks.

384. Are the examiners introducing ‘ errors of judgment ”
comparable to the errors of judgment which occur in all physical
measurements ¢ If two observers are reading a thermometer
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simultaneously, and estimating to tenths or twentieths of a
degree, although they are using the same standard, their estimates
may be different.

The fact that one examiner may give four candidates the same
mark, and another give the same candidates 2 marks that are
greater and 2 that are less, suggests that the processes are
comparable ; that in such a case the two examiners may be
using the same standards, but that the comparison with the
standards is made with different degrees of accuracy.

385. On the other hand, when the differences between the
marks of two examiners are constantly of the same sign in
dealing with different pieces of work, this suggests that the two
examiners have all along in their minds different standards.

386. The total marks awarded by two examiners for a number
of unit pieces of work may exhibit differences due to a com-
bination of errors of judgment and differences of standard.
We may for instance find that two examiners differ in the same
sense in the marks allotted to all the unit pieces of work, and
at the same time introduce errors of judgment of a random
character. In such a case the constant difference between the
examiners would cause a difference between the averages of the
marks of a group of candidates. There would still remain
the discrepancies in individual cases due to errors of judgment.

387. Also, we may have cases where one examiner, A, may
have a higher standard for one piece of work than another
examiner, B, but may have a lower standard than B for another
piece of work. In such a case A would award on the average a
lower mark than B for the first piece of work to all candidates,
but would award a higher mark than B for the other piece of
work to all candidates. Here again, in addition, errors of judg-
ment may also enter into the marking. Variations of this
particular kind in the standards of marking from one piece of
work to another might tend to cancel out, and the average marks
of A and B for a whole group of candidates might be the same,
but discrepancies between the examiners’ marks awarded to
individual candidates would still persist, due to errors of judgment
combined with those differences between the standards of marking
of the unit piece of work which are not completely cancelled out
in the case of the marks of individual candidates.

388. Thus we look for constant differences between examiners’
marks indicated by differences between group averages, and for
random variations indicated by the discrepancies which remain
after allowance has been made for constant differences of standard.

The constant differences of standards of marking referred to
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would only affect the average mark of a group of candidates,
and would not affect their order of merit. The random variations
would not affect the average mark of a group of candidates, but
would alter the order of merit.

389. We shall consider an examiner who introduces into his
marking random variations of a large order to be less precise in
his marking than one whose marks contain less of this element,
the perfect examiner being one who introduces no random
variation into his marking.

390. Now let us suppose we had a ‘‘ perfect *’ examiner, who
could assign to each piece of work the ¢ ideal ” mark.* The
ordinary examiner? would differ from him in two ways : his
standard might not be the same, and he might introduce random
variations into his marking.

391. We shall, by means of certain hypotheses, try to calculate
approximately from the actual marks awarded to a number of
scripts by a number of examiners, the appropriate ideal marks
of the scripts.

392. We shall assume that the average verdict of a number of
examiners is better than any of the single verdicts ; we might
therefore use the simple average of the examiners’ marks as the
approximation to the ideal. But, in computing a simple average,
each examiner’s mark is allotted the same relative importance.
A better approximation to the ideal mark will be obtained if a
weighted average of the examiners’ marks is used, the weights
accorded to the several examiners being indicative of their
relative precisions.

393. Suppose we consider as an illustration the marks awarded
by the six examiners of Board I to the fifteen candidates in the
Latin School Certificate investigation in our enquiry (see Table 12,
para. 35), and find the simple average of each candidate’s marks.
These are shown in Table 117.

394. If we assume that these averages represent approxi-
mations to the ideal marks, then the differences between them
and the original marks will indicate for each candidate how
far the various examiners are departing from the ideal system.
These differences are also shown in Table 117. It will be observed
that these figures, in the case of Examiner A, are all negative,
showing that A on the whole has more severe standards than the

! In what follows we use the term ‘“ideal mark ” to mecan the mark that would be
assigned by the ¢ perfect examiner,” as defined in para. 389 above, i.e. as one who
introduces no random variations into his marking.

* Two ordinary examiners might be likened to two persons measuring the lengths

of the same objects with tape measures made of materials of different elasticity and
marked with scales having different zeros.
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ideal ; that C’s figures are all positive, showing that on the
whole C is generous in his marking ; and that F’s figures are
some positive and some negative, and some zero. The averages
of the differences show to what extent the examiners consistently
depart from the ideal.

395. For each examiner we can express the differences in
the Table in terms of the consistent difference of standard plus
or minus the “ random variation.” These differences are also
shown. It will be observed (col. 14) that the random element
of Examiner A is never greater than 2 marks ; that of C (col. 16)
is as much as 3, 4 and 6 marks ; that of E (col. 18) is as much as
4 marks ; and that of F (col. 19) is 2 marks in the case of only
four candidates.

396. As we have already stated, we regard an examiner who
introduces large random variations into his marking as less
precise than one who introduces little variation of this nature
into his marking. Consequently, on the evidence before us,
we should regard A and F as more precise in their marking than
C and D, and we should pay more regard to the marks awarded
by the two former examiners than to those of the latter when
we are estimating the ideal marks. We can do this by using a
weighted average instead of a simple average as we have done.

397. We can obtain weights in the following manner. Let
us find the variance of each examiner’s random variations, this
being the average of the squares of the random variations, and
take as weights figures which are inversely proportional to
these variances. In this way an examiner with large random
variations and consequently with a large variance will have a
small weight, and one with small random variations and a small
variance will have a large weight. The weights thus calculated
are shown in the Table, and we see that F is considered to be
the most precise examiner and his figures are to be given the
greatest weight in a more accurate calculation of the ideal set
of marks, whereas C and D are to have the lowest weights. The
method followed in the above is similar to that used by the
physicist when he is estimating the relative importance of several
measurements of the same quantity.

398. The revised ideal figures calculated by using these weights
are shown in the last column of the Table, and it will be seen
that in this particular case there is not a great deal of difference
between the first approximation to the ideal marks, the simple
averages, and the second approximation, the weighted averages.

399. Sir Philip Hartog in ‘‘ Examinations and their Relation
to Culture and Efficiency,” p. 103, quotes Edgeworth (Journal
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of the Royal Statistical Society, 1888, p. 599 et seq., 1890, p. 644
et seq.), who ““ postulates ‘that the true or standard mark of
any piece of work is the average of the marks given by a large
number of competent examiners equally proficient in the subject
and instructed as to the character and purpose of the examina-
tion.” ” Edgeworth uses ‘ true or standard ’ where we use
“ideal” and by taking the simple averages assumes that
“ competent examiners equally proficient, etc.” will be equally
precise examiners. This of course may not be the case. Sir
Philip, then going on to describe Edgeworth’s method, says
“The general method adopted by Professor Edgeworth is to
ascertain what this standard is in a number of typical cases, and
to investigate the divergency from this standard or error of the
marks allotted by individual examiners.” That is to say,
Edgeworth’s method consists of finding the average of the
marks allotted by a number of examiners to a piece of work,
taking this as the true or standard mark, and then measuring
the divergence of each examiner’s mark from this. He would
then regard these divergencies as a group of “errors” and,
analysing them, would deduce the size of such * error ” which
might be anticipated to occur on a given occasion when any
examiner (competent and proficient in his subject, ctc.) assesses
a piece of work by the award of a mark.

400. We part company with Edgeworth at this stage. We
consider the problem of many examiners marking many scripts
under conditions as far as possible similar to reality. We
obtain sets of divergencies from ‘‘ standard ” (our “ideal ),
one set for each examiner, and investigate each set separately,
finding that with a number of examiners each set is differently
constituted, and that the examiners are not using the same
standards, nor are they equally precise as markers.

401. The General Problem.—We are given n pieces of work
written by n candidates. These are marked by m examiners,

2

A, B, C, ... , and the marks are as indicated in the scheme set
out below :(—
Examiner
Candidate A B C D

x, Y, 2z U

U S
21
. :<
N
-

X, Yy 2, U
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Thus the tth script is awarded marks X,, Y,, Z, by 4, B, C
respectively. We suppose that the ideal marks are @,, Q,,
Q,, ... @, ... and assume that

X¢:Qt+At’Yt=Qt+Bt)Zt=Qt+0t"‘

A,, B,, C,, ... being the differences between the marks awarded by
the examiners and the ideal mark, due to the examiners’ personal
peculiarities.

402. We know the X’s, Y’s, Z’s ... for all values of ¢ from
1 to » ; we want to estimate the @’s for all these values of ¢, that
is, we want to estimate the ideal marks, and we want at the
same time to estimate the 4’s, B’s, C’s, ... so that we may estimate
by how much the examiners diverge from the ideal in their
assessment of candidates’ merits as indicated by the scripts. A4,,
B, C,, ... we have assumed each to consist of two parts, the
one a constant difference of standard from the ideal from script
to script, the other a random variation of standard from script
to script. We indicate this by writing 4, =4 + a,, B, =
B+b, C,=C +c, ... where 4, B, C, ... are the averages of
the A’s, B’s, C’s, ... for all the values of {. Thus

g sum(d) o osum(B)
n ? n

403. The a’s, b’s, ¢’s ... indicating the random variations of
marking are sometimes -+, sometimes —. We must have a
measurement of the size of these random variations over the
whole group of answers, and the measurement used is their
standard deviation ; thus, we will refer to the extent of random

variation over the whole group by s, 8,, 8, ... where
. — J sum (a?,) ' g _\/_Sum (b2), s — \/‘éﬁrﬁ (c?)
a n b n [ n y e

404. The A’s as a group can then be characterised by referring
to 4 and s,, 4 indicating by how much the examiner deviates
from the ideal standard consistently, and s, indicating to what
extent he introduces random variations in his marking from
script to script. Similarly with the B’s, C’s, ... . If s, sy, 8., ..
are small, we infer that there is not much random element in
the marking; the examiners are fairly consistent in their
standards of marking from script to script. On the other hand,
if 8,, 8,, ., are large, we infer that the examiners are not able to
keep to their standards very well. If s, is small and s, is large,
we should consider Examiner 4 a better examiner than B on
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the grounds that he maintains his standard from script to script
more consistently than does B ; he is more precise as an examining
machine.

405. The process of the analysis consists first in obtaining
estimates of the values of s,, s,, s, ... , in order to estimate the
relative merit of the examiners’ markings. Having estimated
the relative merits of the examiners’ results in this way, we
attempt an estimate of the values of @, for ¢ varying from 1 to n,
i.e. we estimate the ideal marks for the different candidates.
These estimates are obtained as weighted averages of X,, Y,
Z, ..., where the weights assigned indicate numerically the
relative merits of the examiners 4, B, C, ..., these weights being
derived from our knowledge of s,, s,, 8, ... .

406. Having obtained estimates of @,, we can by subtraction
from X,, Y, Z, ... get estimates of A,, By, C, ..., and thus obtain
4, B, C, .... We thus split up X,, Y,, Z, ... into their con-
stituent parts @,, 4,, B,, C, ..., and split up 4,, B,, (/, ... into
their constituent parts A,a,; B,b,; C.c, ...

407. If we take averages for the whole » marks awarded for a
piece of work, and denote the averages of the X,'s, Y /s, Z/ s,
for the » values of ¢t by X, Y, Z, ..., and similarly the average
of the Qs by , we may write X, =X+ z,7Y, =Y +y,
7, = %_”*‘ z, v, Q=Q+gq, A,=A4 +a, B, = B 4-b,
7. = C + ¢, where the small letters denote deviations from the
averages, and we shall have

x,=q¢+a, y=¢q +b, z,=¢q +c....

408. Let us consider the pair z, = ¢, + a,, y, == ¢, + b,. The
difference z, — y, = a, — b, will give us (z, — y,)? == (&, — b,)* ==
a,* + b2 — 2ab, If we sum this for all values of ¢ from 1 to n,
we get

S(a,?) + S(b,?) — 28(ab,) = S(x, — y,)?,
the right-hand side of this equation being known from the
original data.

409. The left-hand side of this equation is concerned with
a, and b,, which are the deviations of the A,’s and B,’s from
their averages, that is a, and b, indicate for different values
of ¢t how the personal equations of the examiners are changing
from time to time as one piece of work after another is being
marked. Now if the markings of the two examiners are abso-
lutely independent, there is no reason why the vagaries of marking
of the one should be related to the vagaries of marking of the
other. We should therefore expect that sometimes a positive a
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will be associated with a positive b and sometimes with a negative
b, and over the whole range of answers we should expect that
S(ab,) would be small. We will definitely assume that this is
zero, and that the equation above can be written

S(a,?) + S(b,*) = S(z, — y,)*.

410. Similarly, if we consider the first and third examiners’
marks we should have

S(a,?) + S(eet) = S(x, — 2,)*

Similarly, S(b,?) + S(c,®) = S(y, — 2,)*.
and so on.
We obtain, then, m(m 2*» D equations of this kind, when

we combine all possible pairs of the m examiners’ markings.
These m(m 2:-—{)- equations involve the m unknown quantities
S(a,®), S(b,2), S(c,?), ... . We can from these obtain estimates
for the latter by the method of least squares, which, in effect,
means not assuming that such expressions as S(ab,) are exactly
zero as stated above, para. 409, but that those values of
S(a,?), S(b,%), ..., are taken as the best estimates of these
unknowns, which make [S(2,)]* + [S(a,c,)]* + ... as small
as possible.

411. The equations from which S(a,?), S(b,2), ... are obtained
are :—

(m—1)8(a,?) + S(,*) 4+ S(c,?) + ...= S(x,—y,)*+ S(x,—2,)* +...
8(a,*)+(m—1)S(b2)+ S(e)+ ...= S(y,—x) '+ S(y,—2)* + ...
If we put  S(a,®) = a, S =8, S(c,*) =7,

S(,*) = § S(y,*) =, 8@z, = ¢,

T+ Yt 2z+...=p, 8(p) =L

we can write these equations :—

(m—2)et+at+pBt+y+..=(m—2)¢+ {40+ L+ . — 282 (y,+2,+...)
=mé+E+n+{+... —28(x,p,),
(m—2)8+a+B+y+...=my+{+n+{+...—28(y,p,).

Adding gives

(2m —2)(a+ B+ v+ ...)=2m(f+n+ {4+ ...) — 28(p,)?*,

or at Byt = Tt )=

m—1.
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Thence
(m—2a=mé— Lottt l4.0+ 1 —25@p),
2
or a = m“—%é —_ ;"{‘__-**2- S(x‘p‘)
1 1
- Gﬁ‘:j‘)‘(;{:g)(f +9+L+...) +_(—1Wr_tm——_i)ﬂ(.ﬁ>—“ 2) l
Similarly,
2
B= mri 51— g SUp)
1 1
| ~ (m=1) (m=2) (+n+0+..)+ (ﬁ{-;'l')(ﬁ':é)l
and so on.

Thus if there are seven examiners, m = 7, and we have
S(a?) = I8(z,?) — #S(xpy) — 6(S(x,?) + S(y.*) + ...) + :S(p?)

with similar expressions for S(b,?), S(c,?), ... .

412. We can thus obtain from the original figures estimates
of S(a,?), S(b,®), ..., and from these we can get the standard
deviations of the individual examiners’ personal equations.
For instance, in the case of the first examiner, 4,, 4,,... 4,,... 4,
is a group of marks indicative of the divergences of this
examiner from the ideal ; their average is A ; the deviations are
@y, Qy, ... Ay ... 4, and the standard deviation is the square root of

2
'S'(?zt )_. We denote these standard deviations by s,, s,, s, ... .

413. We may therefore classify our examiners according to
the size of these standard deviations, saying that the best
examiner is that one with the least standard deviation and
the worst examiner is that one with the greatest standard
deviation.

414. We may go further. Since the examiners have each
estimated the merit of an individual candidate’s answer (say
the tth), some, in a more precise fashion than others, as explained
above, we may combine these estimates, X,, ¥,, Z,, ... to obtain
Q,, the ideal mark, just as when measurements of the same
quantity are made by different instruments, an average can
be taken as the best approximation to the unknown measure-
ment of the quantity. The method of combination of X, Y, Z, ...
is to take a weighted average, the weights being proportional to
the degrees of precision of the examiners, which are inversely

M
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proportional to the squares of the standard deviations. Thus
we take as the best available estimate of @, :—

Qt — waXt + wat + wozt + d

w, + wy + w, + ...

where w, : w, : w, : -+ .1 .1
a- b- e o0 — D - — . .

¢ saz 80’ 802

415. In this way we can obtain an estimate, for each answer,
of the ideal mark. From the whole group of such estimates we can
get the extent of the natural variation® amongst the candidates
themselves, that is, we can get each ¢, and thus obtain the
standard deviation (s,) of the group. This standard deviation
may be used to indicate the extent of the natural variation in the
group of candidates, which may be compared with the s,, s, s, ...
indicating the amount of variation introduced by the examiners.

1See footnote to para. 484.



NOTES TO CHAPTER XII
Note 1

CONNECTION BETWEEN CORRELATION COEFFICIENTS AND
THE SIZE OF THE RANDOM ELEMENT IN MARKING

416. Observations such as those which have been the subject
of analysis in the foregoing pages are sometimes subjected to
the correlation calculus, with the object of bringing out the
degree of resemblance between marks awarded by different
examiners to the same scripts. The coefficients of correlation
thus worked out merely demonstrate in a simple way the discre-
pancies noted, and it is useful to show the connection between
such coefficients and the extent to which the random variations
enter into the marking.

417. We suppose that two examiners, 4 and B, mark a number
of scripts. If their standards and methods of marking are
identical the resulting marks will also be identical. But this in
practice is not the case. A awards marks X,, X,, ... X, to the
n scripts ; B awards marks Y,, Y,, ... Y, to the scripts. We
can suppose that there are ideal marks @,, @,, ... @, to which
X,, Xy ... ; Y,, Y, ... are approximations. We may write
X,=Q,+4,; Y,=@Q,+ B, (fort = 1 to n); then the 4’s and
B’s indicate the examiners’ divergences from the ideal. If we
take averages for the whole group X, Y, ¢, 4, B, and deviations
from these averages z,, y,, ¢, a, b, then a study of these
deviations as a group will give us an indication of the peculiarities
of the examiners on the evidence of the group marks as a whole.
We have

r,=q¢ +a,; y.=q +b.

418. We know the z’s and y’s, and, as described above, we can
estimate the ¢’s and a’s and b’s. s, indicates the true variation
in the whole group, s,, 8, indicate the variations in the examiners’
standards, i.e. the extent to which random marks enter into
their estimates of the merits of a group of scripts.

419. The connection between the correlation between x and y
and the ratios of s, and s, to s, is indicated below.

195
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The numerator may be written S(xy) = S(q?) + S(qa) + S(qb)
+ S(ab), and if we assume that the variation in examiners’
standards is absolutely random, S(ga), S(gb), S(ab) should be
exactly zero; so we can take S(xy) as approximately equal
to S(q?).

Similarly in the denominator S(z?) = S(q?) 4 2S(ga) + S(a?),
which is approximately S(z%) = S(q?) + S(a?%).

Similarly S(y*) is approximately S(g?) + S(b%).

420. Therefore r,, is approximately

S(q?) ey
\/(S(q’)+S(a’))(3(4‘5+8(b’)) V(14-8(a*)/S(g")(1+8(b*)/S(¢*)

Thus if S(a?)/S(g?) = 0 and S(b?)/8(¢?) = 0, i.e. if the examiners
show no personal vagaries when marking, r,, = 1; there
is an exact 1 to 1 correspondence in the marking. On
the other hand, the larger S(a2)/S(q?), S(b*)/S(q?) are, the
smaller is ., i.e. the more the random element enters into the
marking the less is the correlation between the results. s,/s, is,
of course, the same as +/S(a?)/S(q?).

421. Now we can work out 7., easily and affirm that there is
a high degree of relationship between the marks, the random
element being of small extent, if, for instance, » = ‘9 ; or if
r = 5 we can say that the influence of the random element is
more pronounced ; but we can get no further than this purely
adjectival description.

422. We have attempted to go further. We have tried to
measure (approximately at any rate) the actual extent of the
random element : consequently our work includes what would
be done by a mere calculation of correlation coefficients and
more besides.

423. We can construct a Table such as that below, showing
values of 7., for different combinations of s,/s,, 8,/s,.

Values of safsq 0 ] -4 -6 -8 1.0 1.2
Values of sb/sq Values of »
0 1 -980 -929 .858 781 -707 -640
2 -980 -962 -910 -841 -765 -695 -628
-4 -929  .910 -862 -796 -725 -656 -594
-8 -858 -841 -796 -736 -670 -607 -549
-8 -781 .765 .7256 -670 -610 -552 -500
1.0 -707  -695 656 -607 -552 -500 -452
1.2 -640 -628 594 -549 500 -452 -409
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Thus we could infer, given » = -5 (say), and assuming that
8,/8,, 8,/8, were about the same, that each ratio was approximately
unity, i.e. that the extent of the random element in each
examiner’s marks was about the same as the extent of the natural
variation in the group of candidates. Alternatively, knowing
8,/8,, 8/8,, we can infer the size of r, e.g. if these are about -2,
r is -96.

Note II

ON THE ASSUMPTION THAT THERE IS NO CONNECTION BETWEEN
RANDOM VARIATIONS OF DIFFERENT EXAMINERS

424. There is one assumption in Chapter XII to which further
attention is necessary. We have assumed that if two examiners
are marking a piece of work the random variations of the two
examiners will not bear any relation to one another. Now
prima facie we might expect that if the ideal mark of a piece of
work were 100 per cent., and two examiners’ standards of
marking were perfect, any random variation introduced by an
examiner would be negative, and similarly at the other end of
the scale, with a piece of work worth 0 marks in the ideal scale,
any random variation would be positive.

425. We have avoided the difficulty in some of our investi-
gations by confining our attentions to average pieces of work.
We have also found that, at any rate in the upper reaches of
the scale of marks, experience shows that our @ priori reasoning
is wrong. In the Mathematical Honours investigation we found
that in the case of one candidate (No. 18) the maximum mark
was exceeded by two examiners, D and F, who awarded 308
and 303 (maximum 300) (see Table, para. 518). In most of
our investigations our main concern has been the effect of the
discrepancies of marks on awards such as Credit, Pass, Failure,
or First, Second, Third Classes, and naturally our attention has
been mainly directed to the borderline cases. In all these our
assumption is reasonably justified.

426. More refined assumptions which would allow for difficulties
of this nature might be introduced in order to arrive at better
approximations to the ideal marks, but it was not considered
that much would be gained, at this stage, by proceeding further
in this direction.
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Nore II1
ON THE SPREADING OF IDEAL MARKS

427. In Chapter XII it has been assumed that all examiners
attempt to find the same ideal mark. There is the possibility
that this may not be the case, that some examiners may * spread ”’
the ideal marks more than others. Thus, instead of assuming
as has been done above (para. 401) that

X t = Qt + At:
we may assume X, =r0Q,+ 4,
where 7, is a multiplier peculiar to Examiner A. This change
would admit the possibility, in the analysis, of each examiner
having a different set of ideal marks. This refinement is dealt
with in greater detail in my Memorandum on ¢ A Second Approxi-
mation for the Determination of Ideal Marks and Random
Variations ”’ (pp. 315-324 below), where comparisons are also
made between results obtained by using the two methods of
analysis on the same sets of data.



CHAPTER XIII

RESULTS OF APPLYING THE METHOD OF ANALYSIS
TO THE DATA OF THE INVESTIGATIONS

Section 1.—8School Certificate History (see paras. 1-27)

428. The marks awarded by Examiners J and Q in the first
investigation may fruitfully be compared with the object of
showing the occurrence of random variations; and those of
B and H, with the object of showing differences due to differences
of standards of marking.

428a. The average mark of Examiners J and Q is the same, 46-8,
but the marks awarded by these two examiners to individual
candidates are, as shown below, very different.

Candidate 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Examiner
J 31 31 43 52 47 41 68 36 43 57 55 70 38 47 53
Q 50 42 46 43 48 47 51 45 37 40 52 62 45 41 53

Difference |—19 —-11-349—-1—-64+7—-9+4+6+17+4+3+8—7+6 O
(Extract from Table 2, para. 7.)

In the case of seven candidates, J’s marks are less than Q’s ;
in the case of another seven, J’s marks are greater than Q’s ;
and in one case the marks are the same. In the case of Candidate
No. 1 there is a difference of 19 marks, which actually means
the difference between Failure and Credit.

429. A difference of standard of marking will lead to one
examiner’s marks awarded to a set of scripts being on the whole
lower or higher than those awarded by another examiner, and
will thus tend to change the numbers of Credits, Passes and
Failures as between the two examiners. The effect of such
differences of standard can be observed easily by a comparison
of average marks. For example, in the first investigation,
Examiner H’s average was 51-0, and that of B was 34-6, a differ-
ence of 16-4 marks (out of 96). H marked on the whole much

199
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more generously than B. The marks for each candidate are
as follows (see Table 2, para. 7) :—

Candidate 1 2 3 4 6 6 7 8 91011 1213 14 15
Examiner
H 48 46 49 52 47 51 58 41 46 55 49 61 44 53 65
B 33 27 31 40 34 37 48 22 27 41 29 40 25 41 44
Difference ‘ 16 19 18 12 13 14 10 19 19 14 20 21 19 12 21

H awarded 7 Credits and 8 Pass marks; B awarded 6 Pass
marks and 9 marks of Failure.

430. We may illustrate the results of our procedure by quoting
the appropriate components into which the marks are split up in
the cases of Examiners B and H in the first investigation.

TABLE 118
EXAMINER B EXAMINER H

Constant Random  Original Constant Random  Original

Candidate Ideal | Difference Variations  Marks Difference  Variations  Marks
1 42 —10-1 +1-1 33 +6-3 —0-3 48
2 38 —10-1 —0-9 27 +6-3 +1.7 46
3 44 —10-1 —2:9 31 +6-3 —1-3 49
4 48 —10-1 +2-1 40 +6-3 —2-3 52
5 43 —10-1 +1-1 34 +6-3 —2:3 47
6 47 —10-1 +0-1 37 +6-3 —2-3 51
7 52 —10-1 +6-1 48 +6-3 —0-3 58
8 38 —10-1 —5-9 22 +6-3 —3:3 41
9 36 —10-1 +1-1 27 +6-3 +3:7 46
10 46 —10-1 +56-1 41 +6-3 +2.7 55
11 44 —10-1 —4-9 29 +6-3 —1.3 49
12 55 —10-1 —4.9 40 +6-3 —0-3 61
13 39 —10-1 —39 25 +6-3 —1.3 44
14 43 —10-1 +8-1 41 +6-3 +3-7 53
16 56 —10-1 —1.9 44 +6-3 +2-7 65

Standard Standard
Averages Deviation Averages Deviation Average
44.7 —10-1 4-1 34:6 +6-3 2:3 51-0

The random element is larger in the case of Examiner B than
with Examiner H, and this is reflected in the higher standard
deviation of his random variations.

431. The presence of this random element naturally affects
the order of merit of the candidates, whereas the effect of a
constant difference between standards of marking obviously has
no such influence. The following shows the order of merit of
the candidates, according to the ideal marks, B’s marks, and
H’s marks.
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TABLE 119
Candidate Ideal

B

1 11 )
2 133 123
3 73 10
4 4 5%
5 93 8
6 5 7
7 3 1
8 133 15
9 15 124
10 6 3%
11 7% 11
12 2 5%
13 12 14
14 93 33
15 1 2

Examiner

432. The ideal marks obtained from the examiners’ marks
at the two investigations are given below :—

TABLE 120
IpEAL MARKS ORDER OF MEKRIT
Column (1) 2) (3) 4) (5) (6)
18t 2nd Difference 1st 2nd  Difference
COandidate Tnvestigation Investigation (1) ~(2) |Investigation Investigation (4) - (5)
1 42 (P) 45 (P) -3 11 5% 5%
2 38 (F) 36 (F) +2 134 14 +
3 44 (P) 42 (P) +2 7% 9 13
4 48 (P) 45 (P) +3 4 5% 13
b 43 (P) 43 (P) 0 94 7% 2
6 47 (P) 49 (P) -2 b 1
7 52 (C) 51 (C) +1 3 1 2
8 38 (F) 37 (F) +1 134 124 1
9 36 (F) 32 (F) +4 15 156 0
10 46 (P) 43 (P) +3 6 7% 13
11 44 (P) 41 (P) +3 7% 10 2}
12 55 (C) 50 (C) +5 2 2 0
13 39 (F) 37 (F) +2 12 123 %
14 43 (P) 40 (P) +3 9% 11 13
156 56 (C) 49 (P) +7 1 3 2
Average 44.7 42.7 +2-0
Standard
Deviations 59 56 i

There is some difference between the two sets of ideal marks
due to the fact that on the whole the examiners marked more
severely on the second occasion than the first. There is as much
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as 7 marks difference in the ideal mark of Candidate No. 15. If
the ideal marks had formed the basis of classification, this
candidate is the only one whose award would be different on
the two occasions ; he would only * pass ’ at the second investi-
gation, whereas he receives a * credit ”’ at the first.

433. The standard'deviations of the two sets of ideal marks
are nearly the same, and are not very large. This is due to
the fact that the group of candidates was a mediocre one.

434. The order of the candidates also changes with the change
from the first set of ideal marks to the second, the greatest
change being a movement in the case of Candidate No. 1 from
eleventh place to equal fifth.

435. The constant differences of standard of marking, being
the differences between the averages of the examiners’ original
marks and the averages of the ideal marks, are given below
for both investigations.

CoONSTANT DIFFERENCES OF STANDARD OF
MARKING FROM IDEAL

1st 2nd
Examiner Investigation Investigation
A —3-6 —
B —10-1 —4.7
C +0-4 +4-4
D —2-5 —8-6
E —1.0 +2.0
F +2-1 —3-6
G +3-3 +8-6
H +6-3 +6-0
J +2-1 +1-5
K +5-3 +2.3
L —6-0 —5-8
M +0-6 +1.7
N —5-9 +0-4
P —2.1 +0-6
Q +2-1 —1.2

Examiners B, D, L mark severely on both occasions, Examiners
C, G, H, J, K, M mark generously on both occasions. The other
examiners (except A)—E, F, N, P, Q—changed the signs of the
differences between their average marks and the ideal averages.
Some examiners, E, P, Q, did not differ greatly from the ideal.

In some cases, where there was considerable difference of
standard from the ideal, this was maintained, e.g. with Examiners
B, H, and L.

436. The standard deviations indicating the extent of the
random element in marking at the two investigations are given
below.
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TABLE 121
Standard Deviation of Order of Examiners acoording to
Random Variations size of Standard Deviation (Smallest
Examiner 8. D. placed first)*
18t Investigation  2nd Investigation 18t Investigation  2nd Investigation
A -9 —_— — —_
B 4.1 5-6 4 8
C 7.0 7.0 10 12
D 4.4 5-2 b 6
E 7.2 8-0 13 133
F 7.3 5-0 14 b
G 7.1 8.0 114 13}
H 2:3 4.2 1 3
J 7-1 6-3 114 11
K 4.6 654 6} 7
L 3:6 4.9 3 4
M 3-2 3-1 2 1
N 5-1 3-9 8 2
P 5-8 5-6 9 9
Q 4.6 6.1 6% 10
Standard De-
viations of
Ideal Marks 5-9 3.5

The two sets of figures in the above Table of Standard
Deviations are roughly of the same size, and the columns showing
the order of the examiners according to this criterion show
considerable resemblance. At the second investigation, those
examiners with the smaller random variations at the first marking
allot marks which again have the smaller random variations
on the whole, the correlation between the two orders above being
0-66. As far as can be judged from this investigation, the
examiners show some consistency in the extent of their random
variations on two different occasions.

437. The standard deviation may be considered to indicate
that if a candidate’s ideal mark is, say, 50, an examiner with
a random variation indicated by a standard deviation of 2-3
(say) would award a mark probably within a range of 4} (twice
the standard deviation) on either side of 50, i.e. his mark would
probably be somewhere between 454 and 544. Thus on one
occasion he may give 51 marks to such a script, on another 48
marks, on another 53 marks. Some of these standard deviations
are quite high (over 7 marks), indicating that an examiner with
such a loose standard of marking may award, instead of 50 marks,
a mark somewhere in the range 35 to 65. Now in this kind of

! Examiner A is omitted from this half of the Table as he did not take part in
the second investigation.
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examination this range of marks would include the borderline
marks for Pass and Credit. Thus a candidate who is possibly
worthy of a Credit may actually achieve a Pass only, or even
be dubbed a Failure, or may succeed in being given a mark of
Credit instead of a Pass.

438. The extent of the variability amongst the candidates,
due to their difference in ability to answer questions in this
subject, as judged from the ideal marks, was 5-9 in the first
investigation, and 55 in the second. The standard deviations
of the random variations are in the case of many examiners of
this order of size, and it is quite conceivable that the different
standards of marking of the examiners combined with the random
variations which are likely to occur, in view of the sizes of the
standard deviations, would result in all these candidates being
awarded exactly the same mark on some occasion. Actually
this is what happened when the scripts were first marked for
the Examining Authority. As stated in para. 2 (i), the scripts
all received the same ‘‘ middling >’ mark.

Section 2.—School Certificate French (see paras. 58-93)

439. The two sets of ideal marks for the two Boards are given
below, together with the differences between them, and the
respective places in the orders of merit, with their differences.
We also show in this Table the actual orders of merit for the
two Boards, with division lines indicating those candidates who
would qualify for Distinction, Credit, Pass, Failure, if the ideal
marks formed the basis of such awards.

440. The averages of the ideal marks are practically the same
(47-6 and 48-0). The ideal marks of individual candidates differ
by as much as 8 (Candidate No. 40), and in comparatively few
cases are the marks the same. Thus there is no doubt that two
boards of examiners will produce different ideal marks.? The
orders of merit are also different, but the first three candidates
and the last two are the same in both sets.

441. The last two columns in the Table show the candidates in
order of merit, the division lines indicating the class groups,
Distinction, Credit, Pass, Failure. If the ideal marks had
determined the awards of classes, it is evident that the two sets
of ideal marks would have led to substantially the same results,
but for the fact that the two Boards had different limiting marks
for the various classes. Thus we note that the first six in order
in the list of ideal marks of Board II include five of those in

1 1t is course to be remembered that the calculated ideal marks shown in Table
122 and similar tables in Part II, are only approximations to the ideal marks, as
defined theoretically.
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TABLE 122
IpEAaL MARKS

IDEAL MARKS ORDER CANDIDATES ARRANGED IN
ORDER OF MERIT
Board Difference Board Difference Board I Board II
I 11 ad-1I1n I II a-1n Candidate No.
1 | 63 65 —2 9 8% +0F | 48 48
2 51 51 o | 223 263 —4 | 36 36 D
3 48 50 —2 30y 29 +134 || D 46 46
4 42 40 +2 34 37 —3 , 19 19
5 22 17 +5 47 47 0 L 4l 2! }
6 53 58 —5 174 15 +2¢ [ 25 18
7 61 65 —4 11 84 +2& | 18 41
8 34 40 —6 41% 37 +4F | 12 1
9 14 8 +6 49 49 0 ; 1 7}
10 57 59 —2 12 13 1 |21 21
11 49 51 —2 28 28 +1% | 7 12
12 64 61 +3 8 11 —3 P10 1
13 50 53 —3 25 22 +3 L4 42}
14 33 28 +5 43 433y —0% 50} 45
15 44 48 —4 32 32 0 6 C
16 35 32 +3 40 42 -2 } 47
17 6 3 +3 50 50 0 C
18 65 67 —2 7 6 41 } 31
19 69 69 0 4 43 —O0% 23
20 39 41 —2 37 35 +2 } 24}
21 62 62 0 10 10 0 45 43
22 53 51 +2 173 263 —9 } 13
23 52 54 —2 20 20 0 33
24 54 54 0 153 20 —4} 13
25 67 69 —2 6 43 13 34
26 38 38 0 39 39 0 21
27 34 35 —1 413 41 +0% 2
28 39 43 —4 37 3334 +3% } 42 }
29 39 40 —1 37 37 0 3
30 49 52 —3 28 23%F -4} } 34
31 49 55 —6 28 18 410 35 }
32 42 43 —1 34 33F  +0%
33 51 52 —1 223 23} 1 32
34 50 49 +1 25 303 —5% 32 28
35 48 49 —1 303 30% 0 39 20 P
36 73 72 +1 2 2 0 P 20 8
37 19 21 —2 48 46 +2 28} 4}
38 31 28 +3 44 434 +0% 29 29
39 42 36 +6 34 40 6 | 26 26
40 23 15 +8 45} 48 —23 18 39
41 68 66 +2 5 7 —2 | 8 } 27
42 50 51 —1 25 26y —1% | 27 16
43 52 54 —2 20 20 0 P14 14
44 56 59 —3 134 13 403 | 38 38 }
45 52 59 -7 20 13 +17 | 40} 49
46 72 70 +2 3 3 0 49 37
47 54 57 —~3 153 18 —0% F 5 65 F
48 82 80 +2 1 1 0 37 40
49 23 22 +1 453 45 +03 ) 9
50 56 56 0 13y 17 —3% i 17 17
Aver-
age 47-6 48-0 —0-4
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the first six in the list of ideal marks of Board 1. Candidate
No. 41, who is fifth on the list of Board I is seventh on the list
of Board II; and Candidate No. 18 who is sixth on the list of
Board I is seventh on the list of Board II.

We note that if the borderlines defining Credit of Board II
were moved down three places, the same candidates would
be included in the Credit class by both Boards, with the
exception of Candidates Nos. 18 and No. 41, noted above. If the
Pass-Failure line were moved down two places for Board II,
the only complication would be the placing of Candidate 38.
It is apparent, then, that one of the main differences between
the two boards as to the awards of the various classes is due to
the fact that they have used different marks to indicate the
borderlines between these classes.

442. The ideal distribution of awards would be as follows,
adopting for each Board its own limits for the different categories.

Board 1 Board II

Failures 7 9
Passes 11 12
Credits 26 26
Distinctions 6 3

Total 50 50

443. The standard deviations of the random element in the
individual examiners’ final marks for the whole subject are
shown below, together with the standard deviations of the two
sets of ideal marks :—

Board 1 Board II
Standard Deviation of Standard Deviation of
Exaniner Random Variations Examiner Random Variations
A 3-8 G 1-8
B 2:5 H 37
C 2:5 J 2.7
D 2.7 K 3-1
E 2:-4 L 2-1
F 3:3 M 2.5
Standard Deviation Standard Deviation
of ideal marks 15-5 of ideal marks 16.9
Maximum 100 Maximum 100

The extent of the random element is small compared with
the amount of natural variation amongst the candidates, in the
case of both sets of examiners. The detailed instructions to
examiners naturally lead to precision of marking.
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TABLE 123
Board I Board 11
Difference . Difference
Cand. Marks between O Awards Marks between J Awards
Ideal Exr. C and Ideal Ideal Exr.C| Ideal Exr.J andIdeal Ideal RExr.J

1 63 85 +2 C C 65 68 +3 C C

2 51 51 0 C C 51 53 +2 C C

3 48 50 +2 C C 50 54 +4 C C

4 42 46 +4 P C 40 43 +3 r P

5 22 25 +3 F F 17 20 4-3 ¥ F

6 53 53 0 C C 58 58 0 C C

7 61 62 +1 C C 65 64 —1 C C

8 34 37 +3 P P 40 36 —4 P P

9 14 15 +1 F F 8 10 +2 ¥ F
10 57 59 +2 C C 59 58 —1 C C
11 49 50 +1 C C 51 56 +56 C C
12 64 61 —3 C C 61 62 +1 C C
13 50 51 +1 C C 53 50 —3 C C
14 33 32 —1 P ¥ 28 25 —3 ¥ F
15 44 42 —2 C P 48 50 +2 P C
16 36 32 -3 P ¥ 32 31 —1 F F
17 6 6 0 F F 3 0 —3 ¥ F
18 85 62 -3 C C 67 70 +3 b D
19 69 68 —1 D D 69 73 +4 C D
20 39 35 —4 P P 41 42 +1 P P
21 62 68 +6 C D 62 59 —3 C C
22 53 53 0 C C 51 56 +6 C C
23 52 50 -2 C C 54 53 —1 C C
24 54 o4 0 C C 54 50 —4 3 C
256 67 68 +1 D D 69 70 +1 C D
26 38 38 0 P P 38 39 +1 P P
27 34 30 —4 P ¥ 35 37 +2 P P
28 39 40 +1 P P 43 43 0 P P
29 39 39 0 P P 40 36 —4 P P
30 49 49 0 C C 52 47 —b C P
31 49 44 —b C C 56 b7 +2 ) C
32 42 42 0 P P 43 43 0 P P
33 51 47 —4 C C 52 50 -2 9 C
34 50 49 —1 C C 49 49 0 P P
35 48 51 +3 C C 49 51 +2 P C
36 73 72 —1 D D 72 71 —1 D D
37 19 18 —1 F F 21 21 0 F F
38 31 28 — F F 28 26 —2 ¥ ¥
39 42 45 +3 P C 36 30 —6 P ¥
40 23 24 +1 F ¥ 15 14 —1 F F
41 68 65 -3 D C 66 65 —1 C C
42 50 48 —2 C C 51 50 —1 C C
43 52 45 —17 C C 54 52 —2 C C
44 56 56 0 C C 59 60 +1 C C
45 52 56 +3 C C 69 85 +6 C C
46 72 70 —2 D D 70 73 +3 D D
47 54 53 —1 C (] 67 654 -3 C C
48 82 83 +1 D D 80 80 0 D D
49 23 26 +3 ¥ ¥ 22 22 0 F ¥
50 56 54 —2 C C 56 56 0 C C
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444. Tt is interesting to note the effect of the random element,
by comparing Examiner C’s marks with the ideal marks of
Board I, the difference between C’s average and the ideal average
being negligible, and by comparing Examiner J’s marks with
the ideal marks of Board II, the difference between J’s marks
and the ideal average of Board II again being negligible.

These two sets of marks are given on page 207, together with
the classified results.

445. The candidates whose class is affected by the random
element in Examiner C’s marking are Nos. 4, 14, 15, 16, 21, 27,
39 and 41, eight in all. The details are as follows : —

Difference

Can- between O’s mark Ideal O's Award _ Raised +
didate and ideal Award Lowered —
4 +4 P C +
14 —1 P F —
15 —2 C P —
18 -3 P F -
21 +6 C D +
27 —4 P F —
39 +3 P C +
41 -3 D C -

Thus a small difference of 1, 2 or 3 marks has the effect of
making a difference of award in five cases.

Similarly the candidates whose award is affected by the random
element in Examiner J’s marking are Nos. 15, 18, 19, 25, 30, 35
and 39, seven in all. The details are as follows :—

Difference
Can- between J’s mark Ideal J’s Award Raised +
didate and ideal Award Towered —
15 +2 P C +
18 +3 C D +
19 +4 C D +
25 +1 C D +
30 —b C P —
36 +2 P C +
39 —6 P F —

Again a small difference of 1, 2 or 3 marks has the effect of
making a difference of award in four cases.

These two illustrations are typical of the effect of the random
element on the results. In each case the random element is
fairly small (a standard deviation of about 2} marks out of 100).
In one case eight candidates, and in the other case seven candid-
ates out of fifty have their award altered owing to the presence of
the random element in the examiner’s marks.

446. The differences between the standards of the examiners
in marking the various questions have already received attention.
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The average range of marks for the questions has also been dealt
with (see paras. 82-93). The range is affected by the differences
of standard of marking, but it is also affected by the random
element in marking. It is interesting to consider the size of the
random element introduced on the average in the marking of
individual questions. The following Table shows the average
of the examiners’ standard deviations of random variations for
the various questions.

TABLE 124
Paper 1 i Paper II
Question |Dictation 2a 2b 2¢ Style | 1 2
Board I 1.06 111 1.32 1.26 —— , 1.48  1.84
% of Mazx. 9-7 74 6-6 82 -~ 1 49 92
Board II 1.01 2.23 2.18 1.38 1.06 ] 2-51 2-96
% of Mazx. 5-0 64 7-3 92 106 | 46 84

447. These average standard deviations expressed as per-
centages of maximum marks vary from 4.6 to 10-6. Naturally
we expect these to be greater than the corresponding figures for
the whole examination, because the random variations to a
certain extent cancel out in the addition of marks to get the
grand total.

448. With both Boards there is less precise marking in the
case of Paper II, Qn. 2, than in the case of Qn. 1. The largest
figure is that for ‘“ Style.”” We should anticipate the reverse
of exact marking when an element ‘‘ Style ” is being considered.

449. We may profitably consider again Table 24 (para. 82),
this time with the object of indicating one source from which
the random variations in total marks are presumably derived.
We have already pointed out that the adjusted average total
marks of Examiners C and E are very nearly the same. Actually
those of C, D and E are very near, both adjusted and unadjusted.

450. The Table below is derived from Table 24 (para. 82),
and shows by how much the average marks for C, D, K for each

TABLE 125

Examiners C, D, E. Averages above (4 ) or below (—) the
general average.

Paper 1 | Paper II |
i {
i icta- | | Unad-  Ad-
Question Dtxi((:)t[::. 2a 2b 2c ‘ 1 2 z)\’:,‘;,':ge A!:::g.
Maximum | 11 15 20 15 ! 30 20 fl'et cent. Per ceut.

| I

Examiner C| +0-21 —0-20 —0-28 +0-41 } +0-21 —0-46 ; 48-3 47.2
» D} —0-26 4-0-40 4-0-50 0-25 | —0-77 +0-98 ‘ 49-3 47.8
’ E| +016 —0-62 —0-64 —0-19 ' +0-03 +0-10 , 47-3 46-8

N
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question are in excess or defect of the average of the examiners’
averages (row c).

451. Here we see that C’s averages are above the average in
respect of three questions, and below in respect of three. D’s are
above in respect of four questions and below in respect of two, and
E’s are above in respect of three questions and below in respect
of three. But there is not one question for which all three
examiners are above (or below) the general average.

452. Examiners C and D are both above the average in the
case of Qn. 2c of Paper I, but are at variance in this respect in all
other questions. D and E are in agreement in the case of Qn. 2
of Paper II, but again are at variance in respect of all the others.
Examiners C and E show different signs in respect of Qns. 2¢
of Paper I and 2 of Paper II. Moreover the amounts by which
they differ from the general average are not the same, so that
in some questions there are relatively large differences of
standard.

453. Thus Examiner C’s average is greater than E’s average
for Qn. 2¢ of Paper I by 0-62 marks (out of 15) and lower for
Qn. 2 of Paper II by 0-56 marks (out of 20).

The difference between C and D in the case of Qns. 1 and 2
of Paper II is worthy of attention. In the first question C’s
average is greater than D’s by 0-98 marks (out of 30) and in
the second less by 1-44 marks (out of 20).

454. We have previously (para. 387) put forward the suggestion
that such differences of standard in the marking of individual
questions as have been here noted tend to introduce into aggregate
marks for a paper the kind of discrepancies which we have
described as due to random variations, that is, that some of the
random element in aggregate marks is due to variations of
standard from one question to another, some questions being
marked rather generously by one examiner and more severely
by another, and vice versa.

Section 3.—School Certificate Chemistry (see paras. 94-120)

455. The ideal marks were obtained for each Board. They
are shown below, together with the differences between them,
and the respective places in the orders of merit, and their
differences. The orders of merit are also shown, together with
the division lines between the various classes of Distinction,
Credit, Pass, Failure.
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TABLE 126
IDEAL MARKS CLASS ORDER CANDIDATES ARRANGED IN
d Board Difference AB‘Zﬁ Board Difference Onuks oF MERIX
o I o (g-Imm | I I I I @-In Board o
1 48 53 — b cC C 15 17% —-2§4 | D 30 30 D
2 74 18 — 4 D D 3 3 0 27 22
3 67 72 — b cC ¢C b 8+ -—3% 2 2
4 43 46 — 3 |P P 19321 —1% 3 27
5 29 30 — 1 F F 25 27 -2 { 8 8
6 17 21 — 4 F F 28 28 0 15 156
7 41 40 4+ 1 P F 22 24 -2 22 21)
8 67 73 — 6 C D 5 6 -1 9 3
9 64 72 — 8 cC C 8 8% —03% 21 9}
10 12 9 + 3 F F 29 30 —1 23 23
11 23 33 —-—10 F F 27 25 +2 24 24
12 47 50 — 3 P P 16 20 —4 C 29 29 C
13 43 55 —12 P C 1934 15 + 43 14 25
14 50 64 — 4 CcC C 13 16 —3 16 16
156 67 73 — 6 C D 5 6 —1 1 13
16 49 57 — 8 C C 14 14 0 12 14
17 34 4 —10 P P 24 22 +2 25 1
18 26 32 — 17 F F 206 26 0 4 28}
19 11 16 — & F F 30 29 +1 213 26
20 36 42 — 7 P ¥ 23 23 0 | P |26 12 P
21 6l 73 —12 C D 9 6 +3 28 4
22 65 80 —1b C D 7 2 +5 7 17
23 58 66 — 8 cC C 10 10 0 20 20
24 56 65 —10 cC C 11 11 0 17 7
256 46 60 —14 P C 17 13 +4 5 11
26 43 62 — 9 P P 19} 19 +-0% 18 18
27 75 16 — 1 D D 2 4 -2 11 b
28 43 63 —10 P C 19 173 +2 F 6 6
29 53 64 —11 cC C 12 12 0 10 19
30 85 89 — 4 D D 1 1 0 19 10
Aver-
age 47.7 54-3

Distribution of awards, from ideal marks ; adopting,
a8 in the case of French, for each Board its own

limits between the different categories.

Fail

Pass
Credit
Distinction

Total

Board
I

6
9
12
3

30

11
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456. The averages of the ideal marks differ by 7 marks. The
examiners of Board II awarded higher marks on the average
than those of Board I. The differences between the two sets of
ideal marks are not the same in all cases, consequently the order
of merit of the candidates given by the ideal marks of Board I
is different from that given by the ideal marks of Board II.
The resulting classification is also different, for although the
ideal marks of Board II are on the whole higher than those of
Board I by about 7 marks, and the limits of the various classes
are different for the two Boards, the differences between these
limits are not exactly 7 marks, thus :—

Board I  Board II Difference

Pass 34 43 9
Credit 48 53 53
Distinction 72 73 1

The combination of the different ideal marks with the different
limits for the categories of Distinction, Credit, etc., has the
effect of ‘ spreading ’ the awards of the candidates more for
Board II than for Board I.

457. The last two columns in Table 126 in para. 455 show the
candidates placed in order according to the two sets of ideal
marks, together with the class divisions.

It is apparent that if each Board had arranged for its own
examiners to act finally in concert to issue agreed results on the
bases of the ideal marks, the lists of the two Boards so settled
would have been different.

458. We may point out, however, that if Board II's limiting
marks for the classes had been

Pass 40
Credit 54
Distinction 78

in each case 6 marks greater than the corresponding limits for
Board I, the numbers in the various classes would have been

Fail 6
Pass 8
Credit 13
Distinction 3

agreeing very nearly with those of Board I, and the candidates
placed in the various classes would have been the same except for
the following: Candidate No. 22 receives Distinction instead
of Candidate No. 27, who obtains a Credit ; Candidates Nos.
25, 13 receive a Credit instead of Candidate No. 1, who obtains
a Pass.
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459. On the other hand, if Board I's limiting marks for the
various classes had been

Pass 36
Credit 46
Distinction 66

in each case 7 marks lower than the corresponding limits of
Board II, the numbers in the various classes would have been

Fail 8
Pass b
Credit 11
Distinction 6

agreeing very nearly with those of Board 1I, and the candidates
placed in the various classes would have been the same with the
following exceptions : Candidates Nos. 22 and 21 now receive a
Credit instead of Distinction, and Candidate No. 3 obtains a
Distinction instead of a Credit ; Candidates Nos. 13 and 28 now
receive a Pass instead of a Credit, and Candidate No. 12 obtains
a Credit instead of a Pass; Candidate No. 7 receives a Pass
instead of a Failure and Candidate No. 17 is put in the Failure
class instead of obtaining a Pass.

460. It is apparent that the most substantial difference between
the two Boards’ ideal classifications is due to the fact that the class
limiting marks differ by varying amounts, the difference between
the limiting marks for Distinction being only 1 mark, whereas
the difference between the limiting marks for Pass is 9 marks.

461. The constant differences between the marks of individual
examiners and the ideal are not very great owing to the method
of arranging for the marking to follow well defined instructions.
The extreme case is that of J, whose average is 51-6, 2-7 below
the ideal average 54-3.

462. The standard deviations of the random marks are shown
below.

TABLE 127
Standard Deviations of Random Variations
Board I | Board 11
Examiner A 2.6 ' Examiner G 5-5
' B 4-0 ‘ ' H 3.1
. C 2-6 v J 4-7
. D 4-2 . K 3.6
' E 4.0 : . L 2.7
. F 3-6 . . M 2-8

Standard Deviation '
of ideal marks 18-6 i 19-8
The random element is not very pronounced, ranging from about
2} to 5} marks in 100. It is higher than in the corresponding



214 THE MARKS OF EXAMINERS

French examination, where the random marks had standard
deviations ranging from 1-8 to 3-8.  We may note that G’s random
marks on the average are about twice as large as those of L or M.

463. It is interesting to observe the effect of the random
marks in the case of Examiner C of Board I. In his case the
average mark, 47-4, is practically the same as the average of the
ideal marks (47-7). The Table below shows the ideal marks
(with awards), C’s marks (with awards), and the differences
between them.

TABLE 128
Marks Difference Awards
Oandidate Ideal Examiner O C from Ideal Ideal Examiner O
1 48 51 +3 C C
2 74 71 —3 D C
3 87 66 —1 C C
4 43 41 —2 P P
5 29 25 —4 F F
6 17 16 —1 F F
7 41 42 +1 P P
8 67 74 +7 C D
9 64 62 —2 C C
10 12 16 +4 F F
11 23 21 -2 F F
12 47 47 0 P P
13 43 46 +3 P P
14 50 63 +3 C C
15 67 71 +4 C C
16 49 46 -3 C P
17 34 34 0 P P
18 25 20 -5 F F
19 11 9 —2 F F
20 35 34 -1 P P
21 61 61 0 C C
22 65 63 —2 C C
23 58 58 0 C C
24 55 56 +1 C C
25 46 49 +3 P C
26 43 41 -2 P P
27 75 75 0 D D
28 43 39 —4 P P
29 53 51 —2 C C
30 85 85 0 D D
Average 47.7 47-4

DISTRIBUTION OF AWARDS
Ideal Examiner C

Fail 6 6
Pass 9 9
Credit 12 12

Distinction 3 3
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464, The numbers in the various classes agree as between the
ideal and Examiner C, but individual results differ. The differ-
ences are shown below :—

Difterence between O's
QOandidate Ideal Examiner 0 mark and ideal (Random
Variations)
2 D C — 3
8 C D + 7
16 C P —3
25 P C + 3

Although the random variations are not great in the case of
this examiner, in these four cases the variations are sufficiently
large to mean a change in class.

465. Turning now to the individual questions, let us consider
whether the random element is more pronounced in the case of
one question in the paper than another. The Table below gives
the averages of the examiners’ standard deviations.

TABLE 129
Question 1 2 3 4 b 6 7 8

Number of Candidates 29 24 27 24 23 23 14 13

Board I
Maximum Marks 16 16 16 16 16 17 16 16
Average Standard De-

viation of Random

Variations 0-58 1.562 1-30 140 1-12 1-33 1-14 1-3b6
Percentages of Maximum | 36 9-5 &1 87 70 7.8 71 84
Board 11

Maximum Marks 17 17 17 17 17 17 17 17

Average Standard De-

viations of Random

Variations 1-44 1.39 1-29 1.83 1-10 2-03 1-11 1.07
Percentages of Maximum| 8-5 82 7.6 108 65 11.9 65 63

466. The random element on the whole appears to be present
in the marking of each question to approximately the same
extent. There are some slight differences, thus Qn. 4 has one
of the highest figures in this Table in the case of both Boards,
and Qns. 5 and 7 have two of the lowest figures. Answers to
Qn. 4 appear to be less susceptible to precise marking than
answers to Qns. 5 and 7.
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The size of the percentage figures in this Table is roughly the
same as in the case of French (see para. 446 above). Thus we may
say that answers to French questions and Chemistry questions in
the School Certificate examinations are marked with practically
the same degree of precision. We may point out however that
as Qn. 1 of Paper II in the French examination, which carried
more than a quarter of the total marks, led to answers which
were susceptible of considerable precision of marking, lower
figures, 4-9 (Board I) and 4-6 (Board II), than those in Chemistry
(except Qn. 1, Board I) being obtained for the average Standard
Deviation of random variations, the analysis of the total marks
shows that the marking of the French scripts on the whole was
more precise than in the case of Chemistry.

467. An interesting sidelight on the presence of random marks
in aggregates is furnished by a consideration of Table 34 (para.
116). The following figures extracted from that Table give
the averages, for each question, of Examiners D and E and the
differences between them.

" 5 Average
Question 1 2 3 4 5 6 7 8 | Wholo Daper

Examiner D | 8-24 5-75 693 6-00 8-26 9-26 8-64 10-46 459
» o » | 824 633 741 521 843 8-04 864 9-69 455

Difference | 0 —0-58 —0-48 +0-79 —0-17 +1-22 0  +0-77 | +0-4

Roughly, the average marks awarded by these two examiners
are the same for the total ; but for individual questions, some-
times D marks more generously than E, sometimes less.

468. Such differences in standard of marking, from question
to question, have the effect of introducing into aggregate marks
some of the random element which has previously been the
subject of discussion.

Section 4.—School Certificate English (see paras. 121-134)

469. The main conclusion is that, according to the ideal
marks obtained, the following should have been the classification :

Special
Fail Pass Credit Credit Total
Candidates 1 20 27 0 48

Thus the candidates are all of moderate ability, the lowest ideal
mark was 32, the highest was 58, the average was 45-9 and the
standard deviation 6:04. These are all referred to a maximum
of 100 marks.
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470. In the Table below are shown the differences between
each examiner’s standard of marking and the ideal standard,
and the sizes of the random variations are indicated by the
appropriate standard deviations.

Difference of Standard
Examiner Standards of Deviations of
Marking from ldeal Randomn Variations
A +2-5 4.12
B +7.7 4-56
C —6-2 3-27
D +4-7 3-84
E —1.2 3-12
¥ +2-2 3:00
G —7-3 4.27

471. Broadly, then, the best examiners introduce into their
marking random errors of which the standard deviation is 3
marks out of 100, and the worst, random errors of which the
standard deviation is 44 marks. These appear to be small,
but their effect is magnified when they are considered in relation
to the natural variation! amongst the candidates, which in
this case is only 6 marks out of 100, since, as is pointed out in
para. 469, the candidates are all of moderate ability. Thus
the extent of the examiners’ variations introduced is from 50
to 75 per cent. of the real variation amongst the candidates,
and this, of course, means that considerable changes are made
in the grading of these candidates, who possess really very much
the same ability in answering this paper. Further, the effect of
the examiners’ different standards is all-important, as the diver-
gences here are very large compared with the variation in the
group as a whole. B and G differ in their standards by 15 marks,
which is more than half the whole range of variation in the
ideal marks, 26 (32 to 58). Naturally, then, the awards made
by these two examiners differ fundamentally, as was seen in
the Table in para. 125.

472. The best examiners therefore might be as much as 6 marks
(twice the standard deviation) wrong in their award of marks,
whereas the worst examiner might be as much as 9 marks wrong
in his estimates. To be on the safe side therefore in awarding
Classes, Credits, Distinctions or other awards as a result of an
examination of this nature, a good examiner should carefully
scrutinise the marks of candidates within 6 marks of the border-
line, and an examiner who is not so good should scrutinise those
scripts which are 8 marks from the border. This means that if

1 See footnote to para. 484.
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there are 1,000 candidates in an examination with marks distri-
buted in the following manner :—

Marks ] Under 20 20~ 30— 40~ 50— 60— 70— 80 and over | Total

Candidates ‘ 50 100 150 200 200 150 100 50 1,000

and 50 per cent. is required for a Pass, then there are about
200 scripts which have to be carefully scrutinised by a good
examiner, and perhaps 300 by a less competent examiner. But
if the limit for a Pass is 40 per cent. of the marks and for Credit,
60 per cent., then a good examiner would have to scrutinise
carefully about 350 scripts and a less good examiner about
550 scripts.

473. Let us now obtain from the figures in para. 470 the limits
by which an ideal figure might be displaced by the examiners.
The following Table shows these limits, assuming the range of
variation to be roughly + twice the standard deviation.

Difterence of Standard

Standards of Deviations Range of possible Variation of
Examiner Marking from ot Random a Mark per Script
Ideal Variations
A +2.5 4.12 +2:5 *8-2ie. — 6to 11 marks
B +7-7 4.56 +77 *9-1,, — ltol? ,,
C —6-2 3-27 —6-2 +6:5,, —13to 0 ,,
D +4-7 3-84 +47 *7.7 ,, — 3to12 ,,
E —1.2 3-12 —-1.2 +6.2,, — T7to 6 ,,
F +2-2 3-00 +2.2 *60, — 4to 8 ,,
G —173 4-27 -73 *85,, —16to 1 ,,

474. The final column of this Table shows the limits of the
‘“errors ” which the examiners might make in awarding marks
for a given script. The Table below will illustrate the possible
marks which might be awarded in specific cases :—

Ideal Mark
34 40 46 53 60
Examiner Limits of possible Variation of Marking

28-45 34-51 40-57 47-64 54-71
36-61 41-567 47-63 54-70 61-77
21-34 27-40 33-46 40-53 47-60
31-46 37-62 43-568 50-65 57-12
27-39 33-46 39-51 46-58 53-65
30-42 3648 42-64 49-61 56-68
18-35 2441 30-47 37-64 44-61

QEEHgQW R
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475. We can appreciate the importance of this Table if we
suppose for the sake of argument that 34 marks, 46 marks, 60
marks are the limits of grades. Suppose less than 34 marks
means Failure, 34 marks and more but less than 46 means a
Third Class, 46 marks and more but less than 60 means a Second
Class, 60 marks and more means a First Class. We can construct
a Table from the above showing the possibilities of awards by
different examiners.

True Merit of Marginal Definitely Marginal Definitely Marginal
Candidate in Classes Third Third Second Second First
Ideal Mark 34 40 46 53 60
Awards of Examiners
A Most likely 3rd 3rd 2nd 2nd Ist
Possible Fail 2nd 3rd Ist 2nd
B Most likely 3rd 2nd 2nd Ist 1st
Possible 2nd 3rd 1st 2nd —
C Most likely Fail 3rd 3rd 2nd 2nd
Possible —_— Fail —_— 3rd —_—
D Most likely 3rd 3rd 2nd 2nd Ist
Possible Fail 2nd 3rd Ist 2nd
E Most likely 3rd 3rd 3rd 2nd 2nd
Possible Fail — 2nd —_— Ist
F  Most likely 3rd 3rd 2nd 2nd Ist
Possible Fail — 3rd — 2nd
G Most likely Fail Fail 3rd 2nd 2nd
Possible — 3rd Fail 3rd —

476. Thus a candidate who should really be considered as a
possible Second Class (having 46 marks) might be ‘‘ ploughed ”
by G, and if not *“ ploughed " would merely be awarded a Third
Class. On the other hand, a candidate who should really be
considered as barely attaining Third Class standard (having
34 marks) would possibly obtain a Second Class from B.

477. The numbers of candidates answering certain questions
were as follows :—

Paper I Paper 11
Question
Essay Précls 1 4 6 10 13
Candidates 48 48 48 37 36 48 40

The analysis has been applied to the marks allotted to answers
to these questions only, as the numbers involved in the other
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questions of Paper II were smaller. For convenience when
reference is made to these answers they will be noted as Essay,
Précis, IT 1, II 4, IT 5, IT 10, IT 13. The maximum marks per
question were not always the same ; these will be indicated in
the right place.

478. The differences between the examiners’ standards of
marking and the ideal are shown in the Table below, together
with the averages of the ideal marks and the maximum marks
per question.

Per cent.

Examiner [Figsay Précis II1 II 4 II 5 II 10 IT 13 Total Otni‘;?-
A |+21 416 —09 +1.1 409 0.0 402 +50 +3:7
B |+30 +1-1 +21 +07 +11 +1.7 +09 | +10-6 +7-9
¢ |-15 403 —14 —1.7 —1.0 —0-5 —1.3 —-71 —53
D |+1:9 —04 +05 +08 +1.8 2.2 +0.7 475 +56
E |+23 —06 —05 00 —02 —04 +02 +0-8 +0-6
F |+09 +1-2 +1-4 +09 +04 00 +0-2 150 +37
G |—34 —2.1 —09 —06 —1.3 —0.7 +0-2 —88 —6.6
Averageof| 134 6.9 11.5 7.7 73 87 61 61-8 461
Maximum | 30 20 20 16 16 16 16 134 100

479. It will be observed that examiners are on the whole
consistent from answer to answer. B is generous, C and G
are severe. The total effect of this fundamental difference of
standards is seen if we consider a whole paper made up of 7
questions and refer the total of these differences to the maximum
marks. Out of 100 marks B would on the average tend to
award 8 marks more than necessary, G would award 6% too
few. The difference between B and G is apparently funda-
mental. In an examination of this kind where a candidate
should be allotted 40 marks by the ideal examiner, on the average
B would give him 48 and G would award 33 or 3¢. Now 34 marks
might be the requirement for recommendation for a Pass, 48
marks might be the minimum required for a Credit. G would
be considering the placing of this candidate in one class,
B would be considering putting him in a higher class. There
is really a class interval between the average standard of marking
of B and G. Normally, if B and G were examining together, they
would presumably attempt to reconcile their differences of
standards, but is such a reconciliation possible when there is
such a wide divergence between them ? Is it not more likely
that the one would impose his standards on the other ?

480. The figures in the last column in the Table in para. 478
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should be compared with the corresponding figures of para. 470.
Naturally, they are not the same, since not all the marks awarded
have been submitted to analysis (see para. 477), but they are
very much alike, as should be the case.

481. The Table below gives the standard deviations of the
random variations, together with the standard deviations of
the ideal marks.

] Essay Precis II'1 II 4 II 5 II 10 II 13

Standard Deviations 2-18 1.70 234 1.67 1.98 1.69 217

of ideal marks

Standard Deviations of Random Variations
Examiner

3-14 2.38 1.20 1.66 1-19 0-99 1.39
B 3-88 2.07 1.72 1-28 1-82 1-45 1-38
C 2-00 1-16 1.30 1.04 1.02 0-91 0-96
D 3:61 1-96 1-53 1.35 1-41 1.67 1-25
E 2.54 1-42 1-34 1.95 1-13 1-29 1-12
¥ 2-08 1-45 1-03 1-23 1-03 0-62 0-81
G 2-28 1-65 1.58 1.51 1-48 1-21 1-51

laximum Mark 30 20 20 16 16 16 16

482. These figures are best appreciated if they are related to
:he maximum marks awarded per question. They are shown
below therefore as percentages of these maxima :—

Percentages
Essay Précis 111 11 4 II5 II10 II 31

tandard Doviations 7.3 85 117 104 124 106 13-6

of ideal marks

Standard Deviations of Random Variations

Examiner
A 10-5 11-9 6-0 10-4 7-4 6-2 87
B ! 12:9 10-3 8- 8.0 11-4 9.1 8-6
C 6-7 5-8 6-5 6-5 6-4 5-7 6-0
D i 12.:0 9.8 7-6 8-4 8.8 10-4 7.8
E | 8-5 7-1 6-7 12.2 7-1 81 7-0
F ! 6-9 7-2 51 7-7 6-4 39 5-1
G | 7-6 8-2 7.9 9.4 9-3 7-6 9-4
Average of ‘
Examiners’ E 9-3 8-6 6-9 8.9 8-1 7-3 7.5
Variations |

483. We may make several observations on this Table. In
the first place, of the Standard Deviations of the ideal marks
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expressed as percentages of the maximum marks, the least is
that for the Essay question.

484. Secondly, comparing the average of examiners’ variations
with the Standard Deviations of the ideal marks, we note- that
the former are greater than the latter in the case of the Essay
and Précis, and are less than the latter in the case of the other
questions. On the whole, more precise marking is possible in
dealing with questions of Paper II than in dealing with the
Essay or Précis. The total variation in the marks awarded,
consisting, as it does, of a combination of natural variation?
amongst the candidates themselves and the examiner’s
variation, is due less to the random element than to the
natural variation in the case of the marking of answers to precise
questions, but is due more to the random element than the
natural variation in the case of marking Essay and Précis questions.

485. We note that there is some consistency in the examiners’
precision of marking from one piece of work to another. The
Table below shows the examiners placed in the inverse order of
the size of the standard deviations in the Table in para. 481.

Examiner Essay Précis 111 114 II5 I110 IT13 |AllQuestions
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C and F are the good examiners ; B and D are not so good.

486. The importance of the examiner’s random variations is
of course reduced when we are dealing with the totals of marks
for many questions, because an examiner may add two random
marks when marking one answer, but would perhaps take off a
mark when dealing with another answer, and so on. We can
estimate the importance of this factor if we suppose that the
examination consists of answers to all the questions which have
furnished the material for this analysis (this was of course not
quite the case ; see para. 477). The standard deviations of the

11t is to be noted that the phrase * natural variation,” as we have used it, means
the variation of the ideal marks. This variation is not, however, independent of
the choice of examiners or of the method of examination used. It is quite possible,
for instance, that with more discriminating methods the * natural variation,” as
deduced from the marks, would have a higher value. It may, however, be noted
that, in the comparison of the methods of marking Special Place English essays by
impression and by detailed marking, the natural variation of the essays was found
to be practically the same by the two methods (see para. 533 under the heading
* Standard deviation of ideal marks,” and also para. 438 ante).
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examiner’s variations for the whole of such a paper can be obtained
by taking the square roots of the sums of the squares of the
standard deviations for each question. Thus for Examiner A the

new standard deviation would be , /3 1454 2.380+ 1.20%+...

These standard deviations are shown below, together with the
total marks for the whole paper, and as percentages of the latter.

Standard Per cent. of
Examiner Deviations Maximum
A 4-90 3:66
B 5-69 4.16
C 3-30 2.-46
D 5-23 3-90
E 4.27 3-18
F 3-33 2-48
G 4.32 3-22
Maximum Marks 134 100

487. The figures in the last column of this Table should be
compared with the corresponding figures of the Table in para. 470.
They are of course not the same, mainly because the figures in
para. 470 are affected by the differences of standards of marking
of the various pieces of work, and partly because other marks
are also included in the original totals.

Section 5.—School Certificate Latin (see paras. 28-57)
488. The ideal marks obtained for the two groups of

examiners are given below, together with the differences
between the candidates’ deviations from the averages.

Qand. Ideal Marks Deviations Differences
No. Group I Group II Group I Group II
1 41 44 —1-00 —0-87 —0-13
2 44 45 i -+2-00 +0-13 +1.87
3 47 50 | -+ 5-00 +5-13 —0-13
4 42 43 0 —1-87 +1.87
5 44 46 +2-00 +1-13 +-0-87
6 48 51 +6-00 +6-13 —0-13
7 46 50 +4-00 +56-13 —1-13
8 46 49 +4-00 4-4-13 —0-13
9 37 41 —5-00 —3-87 —1-13
10 40 41 —2.00 —3-87 +1-87
11 39 44 —3-00 —0-87 —1-13
12 42 44 | 0 —0-87 +-0-87
13 40 42 i —2-00 —2-87 -+ 0-87
14 40 45 —2.00 +0-13 —2:13
16 34 38 ; —8-00 —6-87 —1-13
Aver-

age 42.00  44.87
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489. We note that there is some difference between the two
sets of ideal marks obtained from Group I and Group II of the
examiners, and this may be due to these groups being composed
of less and more generous markers, or the difference may be due
to the fact that as far as one part of Paper I is concerned the
examiners in Group II received less detailed instructions as to
marking. This possibility must be examined.

490. But first it is interesting to compare more closely the
two sets of ideal marks. If the difference between the average
ideal marks is eliminated by comparing the deviations of each
candidate’s ideal marks from the average of the group, we can
see better how closely the two groups are in agreement as to
relative merits of the candidates.

Thus, when we eliminate the difference between the standards
of the two groups, they are in agreement practically in 4 cases,
differ by 1 mark in 7 cases, and by 2 marks in 4 cases. The
respective orders of merit are :—

Candidates
Group I  Group II
6 6
3 3}
7 } 7
8 8
51 5
21 2 }
12 } 14
4 12
1 1 }
10 11
14} 4
13 13
11 10 }
9 9
15 15

491. As each group of examiners ranks them in ten classes
we can show the order of merit in this way :—

Order of Merit
Cand. Group I Group 11 Difference

IO O WY~
LW = ST B O
[CR N B N i)
~OOoONOM~=O
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Order of Merit
Cand. Group I Group II  Difference

8 3 3 0

9 9 9 0
10 7 9 2
11 8 6 2
12 5 6 1
13 7 8 1
14 7 5 2
15 10 10 0

There is therefore fair agreement between the two groups of
examiners as to the respective merits of the candidates.

492. The differences between the examiners’ standards of
marking and the ideal are shown in the Table below.

Group I Group II
Examiners Examiners
A B C D E F G H J K L M N

—3:40 +3-074+7-80 —2-33—1-67+0-47 | —1-20 —2-7349-60 —4-674+6-07 —1-40 —0-2"

493. On the average there is 11 marks difference between
the standards of A and C, and 14 marks difference between

those of J and K.
The Table below gives the standard deviations of the random

variations,
STANDARD DEVIATIONS OF RANDOM VARIATIONS

Group 1 Group 11

Examiner Examiner
A 1-45 G 3-25
B 1-69 H 1-48
C 2-66 J 2.92
D 2-72 K 2-16
E 2.09 L 2-41
F 0-88 M 1-92
N 2.67
Average 1-91 2-40

Standard Deviation

of ideal marks 3-76 3-65

494, The random element in the marking is not very large.
This may be attributed to the instructions given to the examiners.
The standard deviations of the ideal marks are also small. This
of course is due to the fact that the scripts used were chosen as
of approximately the same level of excellence.

An examiner with a small standard deviation is more precise
in maintaining his marking standard from script to script, one

o
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Paper II. Max. 50. Paper I. Max. 50.
Ideal Marks Ideal Marks
Cand. Groupl Group II | Cand. Group I Group 11
1 29 31 1 13 13
2 26 27 2 18 18
3 33 356 3 15 16
4 21 21 4 22 21
5 30 31 5 14 14
6 31 32 6 18 19
7 33 35 7 14 15
8 34 35 8 13 14
9 21 23 9 18 19
10 25 25 10 15 15
11 23 25 11 17 19
12 29 31 12 13 13
13 24 26 13 16 15
14 24 26 14 17 19
16 19 22 15 16 16
Average 26-80 28-33 |Average 15-93 16-40
Paper 1I. Max. 50. Paper I. Max. 50.
AVERAGE OF EXAMINERS' MARKS
Group 1 Group 11 Group 1 Group 11

A 2487 G 25.53
B 2747 H 27-67
C 3267 J 33-00
D 24.80 K 2567
E 2527 L 31-40 15-07 L. 19-53
¥ 26-40 M 27-40 16.07 M 16-07
N 27.27 N 17.33
DIFFERENCE BETWEEN EXAMINERS® STANDARDS OF
MARKING AND THE IDEAL.

13-73 18-13
17-60 H 14-47
17-13 J 21-47
14.87 K 14-53

HEHEQR >

Group 1 Group 11 Group 1 G)oup 11
A —1.93 G —2.80 A =220 +1.73
B 4067 H —0-67 B +1-67 H —1-93
C +587 J +467 ¢ +1.20 J 4507
D —200 K -—-2.67 D —1.07 K —1-87
E —1.583 L +43.07 E —087 L 313
F —040 M —0-93 F 4013 M —0-33

N —-1.07 N +0-93

STANDARD DEVIATIONS OF RANDOM VARIATIONS
Group I Group 11 Group I Group 11
A 1.77 G 220 0-98 G 1-48
B 1.01 H 1.35 B 070 H 0-93
C 150 J 1.49 C 168 J 232
D 1.37 K 174 D 1.77 K 1-20
E 131 L 119 E 102 L 1.78
F 1.08 M 085 F 062 M 1-08

N 2-49 N 1.81

Average 1-34 1.62 1-13 1-51
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with a large standard deviation is less consistent. In the first
Group, on the evidence before us, F is the best examiner in this
respect, C and D are the worst. In Group II, Examiner H is the
best, G and J are the worst. The standard deviations of the
second Group on the whole are higher than those of the first
Group. This greater precision of the first Group of examiners
may partly be due to the more detailed instructions given to this
group in respect of the marking of the unprepared translation of
Paper I, or it may be merely an accidental difference between
the two Groups. This point must now be looked into.

495. We can test the difference between the two groups by
considering their marking of Paper II. In this case the instruc-
tions were identical. The previous analysis was repeated on
the marks awarded for competence in this paper. The results
are summarised on page 226, together with those for Paper I.

496. There is apparently some difference between the two
groups of examiners. The average ideal mark of Group II is
1-53 higher than that of Group I in Paper II. The difference,
2-87, observed between the two ideal averages for the whole
paper cannot therefore be attributed to the different instructions
as to the marking of part of Paper I. In fact, roughly half of
this 2-87 is accounted for in Paper Il and the remainder, to be
allocated to Paper I, might fairly be attributed to the accident
that Group II chanced to consist of examiners on the whole more
lenient than those in Group I. We may conclude that the
different sets of instructions in Paper I were without influence
on the result.

497. The figures showing the difference between the standards
of the examiners and the ideal (in Paper II) tell nearly the same
tale as before. In Group I, C is generous, A and D are more
severe ; in Group II, J and L are generous, G and K are severe.

498. At this stage it is worth while making a comparison
between the marking of Paper I and that of Paper II, remember-
ing that Paper I consisted of questions on grammar, etc., and
Paper II on Prescribed Books. 1In general the results show that
examiners are consistently severe or generous with their marks
on both papers. It is questionable whether the evidence is
sufficient to show that examiners approximate more closely to
the ideal when marking Paper I or Paper II.

499. The averages of the standard deviations of the examiners
are less for Paper I than for Paper II in the case of both groups :—

Paper I  Paper 11

Group I 1-13 1.34
Group II 1.51 1.62



228 THE MARKS OF EXAMINERS

These figures suggest that Paper I is marked more precisely than
Paper II. On the other hand, a glance at the figures for the
individual examiners shows that more precise marking in Paper I
compared with Paper II is achieved by Examiners A, B, E, F of
Group I, and G, H, K and N of Group 11, while the contrary is the
case with Examiners C and D of Group I, and J, L, and M of
Group II.

500. In conclusion, we may reasonably assert that the dis-
crepancies between the examiners are mainly due to their
different standards of marking rather than to their introduction
of random variations in the marking.

Section 6.—English Scholarship Essay (see paras. 298-311)

501. The ideal marks are given in the Table below :—

Candidate Ideal Marks Candidate Ideal Marks

1 36 26 61
2 48 27 55
3 64 28 47
4 33 29 54
b 53 30 42
6 49 31 54
7 50 32 51
8 64 33 56
9 46 34 56
10 65 35 66
11 62 36 57
12 56 37 62
13 52 38 55
14 55 39 50
16 61 40 55
16 65 41 57
17 67 42 50
18 58 43 56
19 47 44 53
20 30 45 59
21 57 46 40
22 70 47 37
23 48 48 60
24 44 49 68
25 67 50 18

The average of the ideal marks is 52-5, and their standard
deviation 9-8.

502. The distribution of candidates into classes according
to the ideal marks is as follows.
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Number of

Class Candidates
I 1
II 35
III 12
18 2
Total 50

This classification should be compared with Table 97, p. 144
above. The difference between the ideal classification and that
of individual examiners, especially in respect of Class I, is striking.

503. The differences between the examiners’ standards of
marking and the ideal are given in the Table below. These
differences are comparatively small.

Examiner
A B C D E
—0-7 +0-1 +2-3 +1-4 —1.9

504. The standard deviations of the random variations are
given below. These are by contrast rather large.

Examiner Standard Deviation of
A B C D B ideal marks
6-8 9-1 9-0 7-5 6-2 9-8

It is apparent that the large discrepancies already noted in
Part I, paras. 302-308, are due more to the random variations
introduced into their marking by the examiners than to differ-
ences of standards of marking.

505. There were four subjects for the essay, of which one
was chosen by each candidate. It seems worth while to investi-
gate the relationship between the size of the random variations
and the subject of the essay.

Of the fifty candidates, ten, those numbered 1-10, wrote on
one subject; eight, those numbered 11-18, wrote on another
subject ; eleven, those numbered 19-29, wrote on a third ; and
twenty-one, those numbered 30-50, wrote on a fourth. The
random variations introduced by the examiners were considered
in these four groups, and averages were obtained.

Examiner
Subject Candidates A B C D E
1 (1-10) i +1.8 —2.9 —2.3 07 +1.8
2 (11-18) | +6:4 —04 —02 —47 —0-4
3 (19-29) , —05 —54 +1.2 424 +1.6
4 (30-50) I —22 +47 41-2 413 —1-3

Al

506. The random variations introduced by Examiner A in
marking scripts (11-18) are as follows: + 4, — 1, 4 16, + 8,
— 5, + 5, + 16, + 8; those of Examiner D marking the same
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scripts are — 8, — 7, — 11, — 14, + 4, — 3, — 3, + 4. The
averages of these are 4 6-4 and — 4-7 respectively. It seems
reasonable to suppose that it is worth while investigating the
possibility that these mostly positive variations of Examiner A,
and the negative variations of Examiner D, are connected with the
examiner’s reactions not merely to essays as such but to those
particular essays on certain subjects. A priori we might suppose
that Examiner A awarded extra marks to those candidates
writing on Subject 2; that Examiner D took off marks; and
that Examiner B gave low marks to those candidates taking
Subject 3, and awarded high marks to those taking Subject 4.

507. This possibility was therefore explored by dividing the
whole fifty scripts into the four groups determined by the subject
of the essay. Each group was analysed separately in the same
way as the original group was treated. The following results
were obtained :—

Differences between Standards of Marking and Ideal

Examiner

A B C D E
Subjectt Candidates

1 (1-10) +0-9 —2.8 —0-2 +1-8 —0-1

2 (11-18) +4-1 —1.6 +0-5 —5-0 —3.6

3 (19-29) -1.5 -85 +31 +3.3 —05

4 (30-50) —-2-2 447 4+43 +33 —23
Standard Deviations of Random Variations
Examiner

A B C D E
Subject Candidates

1 (1-10) 57 69 95 74 15
2 (11-18) 82 70 1.2 59 81
3 (19-29) 3-3 103 6.2 65 89
4 (30-50) 656 80 120 85 32

Averages 57 80 72 171 69

508. There appears to be some justification for our suggestion,
although it must be remembered that the first three groups
only contain ten, eight, eleven candidates respectively, so that
the results obtained cannot be considered as being very precise.
But we note that the difference in standards of marking in some
groups are quite large, e.g. in the group for Subject 3, Candidates
(19-29), Examiner B’s standard differed considerably on the
whole from that of Examiner D.

509. Examiner A apparently awarded extra marks to can-
didates taking Subject 2; Examiner B preferred those taking
Subject 4, and did not react favourably to Subject 3; Examiner C
tended to mark highly on the whole, but preferred Subjects 3
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and 4 ; Examiner D marked rather high, and preferred Subjects
3 and 4 and did not favour Subject 2 ; Examiner E marked
on the low side generally, and definitely reacted unfavourably
to Subject 2.

510. When we consider the random variations, again we find
differences. Thus the random element is very small when
Examiner E marks scripts on Subject 4, and when Examiner C
marks those on Subject 2. On the other hand Examiner C
appears to introduce a large element of randomness in his marking
of Subject 4.

Further, on the average for all the examiners except E, the
random variations introduced into the marking are seen to
be smaller when the candidates are dealt with in these four groups
than when they are considered as a whole. This suggests that
the differences in standards of marking between subjects are real.

Section 7.—History Honours (see paras. 321-342)

511. The method of obtaining the size of random variations in
an examiner’s marks which is used when numerical marks are
available is no longer possible when the results are given as
literal marks. But by a modification of the method we can
form estimates of the relative incidence of random variations in
marking as between one examiner and another. If no element
of randomness is present in the marks awarded by two examiners
to a set of scripts the correlation between the orders of merit
determined by the marks of the two examiners will be perfect.
The entry of the random element disturbs the orders of merit,
and the correlation coefficient becomes less than unity. If the
random variations are not very large, the correlation coefficient
will not differ from unity by a great deal, but if the random
element in the marking is considerable, the coefficient of corre-
lation may become zero or even be negative.

512. It is on this principle that we rely to obtain an estimate
of the random element in marking in the present investigation.
We can, from the literal marks given, obtain orders of merit
for each examiner, and combining these in pairs we may get
the appropriate correlation coefficients which will serve to
indicate the presence of large or small random variations. A
little manipulation of the correlation coefficients gives us the
relationship between the standard deviation of the random
variations and the standard deviation of the ideal marks for
each examiner. We cannot estimate the standard deviation of
the ideal marks, therefore we cannot determine absolutely the
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standard deviations of the random variations, but we can compare
one examiner with another in respect of random marking.

513. The Table on page 232 shows the correlation coefficients
referred to above.

The highest value of the correlation coefficient is 0-85, between
the marks of L and R in Paper III ; the lowest is —0-14 between
Hand L in Paper II. Inthe latter case the random element in the
marking of H or L is so large as to affect the common element in
the correlation of the natural differences between the candidates.

514. The results of the calculations to determine the relative
size of the random element in the marking are shown below :—

TABLE 131

RATIO OF RANDOM VARIATIONS TO THE NATURAL
VARIATION OF THE GROUP OF CANDIDATES

Paper

Examiner I 11 111 1v
A 2.15 2-24 1-50
B 1-44 1.34 0-80
C 1-93
D 1.03
E 0-76
F 1-17 0-82 1.32
G 1.84
H 4-31 3-16 0-61
J 1-65 0-91 2-34
K 1-34 1.79 1-44
L 1-61 0-43 1-00
M 0-71
N 0-74 0-58
0] 0-88
P 1-46
Q 1.24 0-69 0-74
R 1-88 0-87
Average 1.24 1.72 0-99 0-90

If a figure in the above Table is very small, it means that the
examiner introduces little personal error of a random character
into his marks ; if the figure is unity, it means that the examiner’s
random error is of the same size as the amount of variation
amongst the candidates due to their inherent difference of ability
in this subject ; if a figure is as high as 4, it means that the
random error swamps the natural variation of the candidates.

Some of the figures in the Table above appear to be very large
indeed, e.g. H'’s figures in Papers II and III. N appears to be
comparatively precise ; H is precise when marking Paper 1V,
but introduces large errors when marking Papers II and IIT;
A consistently shows lack of precision.

515. In order to make comparisons possible with the results
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of the other investigations, let us assume that the standard
deviations of the ideal marks are all 10 out of 100. This is the
measure of variability in a group of candidates of moderate
ability, which these appear to be. On this basis the average
standard deviations of the random variations would be
Paper I II 11X v
12 17 10 9

516. From the average of these figures indicating random
marking, it appears that Papers III and IV are easier to mark
than the others, and that Paper II is the most difficult paper on
which to get examiners to agree.

517. From the figures we have given we are justified in drawing
as a general conclusion that even when examiners in History use
literal marks instead of numerical marks, the same striking
discrepancies enter into the results; there are still differences
of standard, and there are still considerable variations of a
random character introduced into the marking by the examiners.

Section 8.—Mathematical Honours (see paras. 312-320)

518. The Table below shows the original marks awarded by
the six examiners, together with the approximations to the
ideal marks. The maximum was 300.

Examiner A B C D E F Ideal
Candidate

1 209 185 223 235 225 212 215
2 200 206 180 193 205 208 198
3 201 208 172 198 197 179 193
4 1756 193 172 177 212 189 186
b5 81 94 81 100 123 145 103
6 200 217 203 205 207 187 204
7 119 140 137 157 134 150 140
8 167 201 187 198 190 190 190
9 147 165 127 139 140 147 143
10 203 220 203 192 205 208 205
11 85 66 79 78 108 65 80
12 133 122 140 128 127 133 130
13 224 228 239 253 222 241 235
14 215 226 228 223 234 217 224
15 224 245 2556 262 216 245 242
16 95 120 136 143 135 127 127
17 165 161 171 168 178 177 170
18 287 294 290 308 300 303 297
19 123 101 66 100 114 102 101
20 154 125 118 122 163 175 141
21 117 102 120 131 136 113 120
22 89 73 75 81 75 87 80
23 271 278 277 287 273 282 278
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519. The differences between the examiners’ standards of
marking and the ideal are shown below, together with the
average of the ideal marks and the standard deviation of the
ideal marks, and the standard deviations of the examiners’
random variations.

Examiner { A B C D E ¥
Differences  between | Average
it:;di;:ilﬂofmarkiug 2—5-1 -1.9 —53 433 451 +35 ; 174
i | Standard Deviation of
Standard Deviation of 125 11.4 12.0 10-4 124 13.0 ‘ ldezs{lﬁx;‘x:)rks

random variations

520. The amount by which the examiners’ general level of
marking differed from the ideal was comparatively slight, only
1.7-1-8 marks out of 100 at the most.

521. The extent of random variations in examiners’ standards
is between 3-5 and 4-3 marks per 100, which appears to be of
considerable magnitude, especially in view of the generally
accepted idea that marking of Mathematics papers is not liable
to error.

522. We may consider the random variations introduced into
the marking again from a slightly different point of view. If
the ideal mark is Q, and random variations of a size indicated
by a standard deviation of 12} marks (say) are likely to be
introduced, it is reasonable, from our knowledge of the occurrence
of random events, to assume that the actual mark awarded would
fairly certainly be between Q — 25 and Q + 25 (a range of twice
the standard deviation on either side of Q). Thus any can-
didates within 25 marks of the borderline of a class should be
reconsidered by an examiner, so that a fair decision may be made
as to the appropriate class into which an individual should
be placed.

523. If, for instance, 210 marks was the minimum require-
ment for a First Class, then all those candidates with marks
between 185 and 235 should be considered as possibly coming
in that category. Consequently Examiner A would carefully
reconsider the scripts of Candidates Nos. 1, 2, 3, 6, 10, 13, 14 and
15, with the object of deciding which of them are really First Class.
An examination of the marks awarded by the examiners, and the
ideal marks, shows how necessary this reconsideration really is.



236 THE MARKS OF EXAMINERS

The following Table shows candidates’ numbers on the First Class
borderline, according to the original marks :—

Examiner
A B C D E F
Candidates
1 1 1 1 1 1
2 2 6 2 2 2
3 3 8 3 3 4
6 4 10 6 4 6
10 6 14 8 6 8
13 8 10 8 10
14 10 14 10 14
15 13 13
14 14
16

524. The classes which would be awarded by the examiners
according to the original marks of all the candidates in the
Table above are shown below :—

Examiner
Candidate’s
Number A B C D E F Ideal
1 2 2 1 1 1 1 1
2 2 2 2 2 2 2 2
3 2 2 2 2 2 2 2
4 2 2 2 2 1 2 2
6 2 1 2 2 2 2 2
8 2 2 2 2 2 2 2
10 2 1 2 2 2 2 2
13 ‘11 1 1 1 1 1
14 i1 1 1 1 1 1 1
16 | 1 1 1 1 1 1 | 1

The six examiners and the ideal grading are in agreement in six
cases, and some difference exists in the case of the other four.
(It is only fair to state that in this investigation the examiners
were not actually requested to grade the candidates in classes.)

525. The common practice in examinations of this type is that
the scripts are examined by two examiners, so that the revision
discussed above actually does take place. In order to test the
extent of the discrepancies still remaining after this revision
has taken place, the original six examiners were formed into three
pairs, and these pairs reconsidered the scripts and produced
agreed marks.

526. The revised marks of the pairs A B, C D, E F were
examined in the same way as the original marks, and ideal marks
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were again obtained. The Table below shows these, together
with the ideal marks obtained from the original six sets for com-
parison with the new ideal marks:—

| Ideal Differences
| (from between
Pair AB CD EF  Ideal Original ideal
Six) marks
Candidate
1 198 230 219 213 215 +2
2 203 183 207 199 198 —1
3 203 186 190 194 193 -1
4 186 177 210 191 186 —5
5 86 96 128 101 103 +-2
6 207 208 195 204 204 0
1 125 145 142 136 140 44
8 188 194 190 190 190 0
9 151 138 144 145 143 -2
10 216 203 207 210 205 —5
11 76 87 88 83 80 -3
12 128 137 130 131 130 —1
13 220 246 239 233 235 +2
14 220 226 225 223 224 41
15 239 260 241 245 242 -3
16 117 136 131 126 127 +4-1
17 163 171 178 170 170 0
18 290 300 302 296 297 +4-1
19 113 91 108 105 101 —4
20 132 123 169 141 141 0
21 110 120 122 116 120 +4
22 79 83 81 81 80 —1
23 279 282 278 280 | 278 — 2

The two sets of ideal marks are reasonably close to each other,
never differing by more than 5 marks. It must be emphasised that
each of these sets of marks is merely an approximation to the
unknown ideal set of marks (cf. para. 440).

527. The differences between the examiners’ standards of
marking and the ideal are shown below, together with the average
and standard deviation of the ideal marks and the standard
deviations of the random variations.

Pair AB CD EF
Differences between 5 Averago
Standards of Marking —-3.7 +0-4 +4-8 174-6

and ideal

Standard Deviation
Standard Deviations of ideal marks
of Random Variations | 6-9 9.7 8.9 59-1

1
|
|
i
!
!
|
1
(
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528. The pairing of examiners has successfully reduced the
amount of random variation introduced by individual examiners,
but naturally some variation still remains. The Table below
shows the extent of the change which has taken place :—

Random Variations

Examiner A B C D E F
Standard Deviation 126 11-4 12.0 10-4 12-4 13.0

Pair AB CD EF
Standard Deviation 6-9 9.7 89

529. Moreover, the difference between standards of marking
and the ideal have been changed somewhat, the earlier and
revised figures being :—

Differences between Standards of
Marking and ideal
Examiner A B C D E F
-61 —1-9 —5-3 433 +6-1 435
Pair AB CD EF
—3.7 +0-4 +4-8

530. Thus, using examiners in pairs is successful both in
obtaining a better general standard of marking and in reducing
random variations due to individual examiners’ personal idiosyn-
crasies. But even now, when classes are being discussed, the
borderline cases should again receive special consideration before
it is decided whether a candidate shall be placed in one grade or
another. Thus the pair A B should reconsider candidates within
14 marks of the borderline mark, pair C D those within 20 marks
of the borderline, and pair E F those within 18 marks of the
borderline. If we illustrate again by considering the first-class
borderline (210 marks), the following candidates should receive
this special consideration.

Pair
AB CD EF

Candidates

1 1 1

2 6 2

3 8 4

6 10 6
10 14 10
13 14
14

531. The number of such candidates is reduced ; and the classes
into which they would be placed by the pair of examiners before
this reconsideration are as follows.
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Candidate’s
Number AB CD EF Ideal
1 2 1 1 1
2 2 2 2 2
3 2 2 2 2
4 2 2 1 2
6 2 2 2 2
8 2 2 2 2
10 1 2 2 1
13 1 1 1 1
14 1 1 1 1

The pairs and the ideal agree in six out of the nine cases,
and there is disagreement in the other three. Again it is only
fair to state that in this investigation the examiners werc not
asked to place the candidates in classes.

Section 9.—Essay Scripts at the Special Place Examination (1)
(see paras 246-297)

532. The material furnished in this investigation is very
suitable for analysis by our methods. The major question at
issue is this :—Is marking by Impression or by Details the more
precise ¢ This question can be answered quite clearly.

533. As we have seen, the same ten examiners marked two
sets of 75 essays, the one set by impression and the other by
details. We have the following results. Table 132 below shows
the differences between the standards of marking of the different
examiners and the ideal, the averages and standard deviations of the
ideal marks, and the standard deviations of the random variations.

TABLE 132
Differences between Standards of ; Standard Deviations of
, Marking and Ideal | random variations
Examiner . By Impression By Details ' By Impression By Details
A ‘ +2-0 +4-9 : 10-0 77
B . -3:3 —1-1 9-0 11.0
C : +12-4 -+6-6 9-0 79
E . =152 +-3-1 9-8 10-0
G i —2-4 +2-8 ! 11-5 6-0
K : +05 —6-4 6.6 82
L i +4-2 —2.2 6-3 7.4
M : —17-0 —5-2 7-3 6-6
N . —08 +0-2 7.7 7.9
P —5-3 —1-2 7-0 6-3
Average ~ Aver-
Difference 5-3 3-4 age 8-4 7-9
Average of
ideal marks 47-0 65-7
Standard De-

viation of
ideal marks ' 14-4 13-9
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534. The differences between the standards of marking and
the ideal are on the whole (taking all the examiners into con-
sideration) less with detailed marking than with impression
marking. But there is no sensible difference between the size
of the random variations introduced into the two methods of
marking, the average standard deviation being 8-4 by impression,
and 7-9 by details.

535. Individual examiners differ in this respect ; five (A, C,
G, M, P) have standard deviations of random variations which
are greater with marking by impression than with detailed
marking, and the other five (B, E, K, L, N) show the opposite.
In only one case, that of Examiner G, is the difference really
large. This Examiner G is the only one who could be confidently
regarded as exhibiting in his marks a precision which differs
according to the method of marking ; and in his case his marks
are more precise when marking by details than when marking
by impression.

536. The evidence of this experiment shows therefore that on
the whole no greater precision of marking is obtained by details
rather than by impression. The greater agreement between
the marks in the former case is due to the fact that in detailed
marking there is not so much difference between standards of
marking. But as these differences between standards of marking
can be eliminated by simple manipulations of the marks in an
office, nothing apparently is gained by marking by details rather
than by impression.

Section 10.—Special Place Examination (I) (see paras. 135-245)

537. In Part I, when the results of the investigation into
the discrepancies observed in the marking of Arithmetic and
English at the Special Place Examination were analysed, details
were given of the marking of the various parts of one question,
i.e. Qn. 1 of English, Part B (see paras. 214 ef seq.). In particular
we showed there a Table giving the relative frequency of dis-
agreement of the examiners from the majority when marking the
various parts of the question (see Table 73, para. 231).

538. The final figures from this Table will serve to indicate
which examiners differ most from their colleagues and which
differ least, and they might therefore be used to indicate which
examiners are better than the others.

The figures to which we refer are :—

Examiner
A B ¢cC D E F G H J K
83 11.3 80 225 9.4 57 85 60 98 104
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When we were considering the details of the question we saw
that Examiner D was most often a disturber of agreement ; the
figure corresponding to D in this Table is the largest. We
conclude from this Table that F and H are the best examiners,
since they are most often in agreement with the majority. These
figures can be used to indicate the relative importance of the
examiners, as far as this individual question is concerned.

539. If we submit the marks obtained by the 150 candidates
from the ten examiners for this question to the same analysis as
before, with the object of finding the extent of the random
variations, we shall get results which may be compared with the
foregoing, obtained from a direct attack on the actual known
details of the marking, whereas the results we shall now give are
obtained after analysis based on speculation as to the detailed
method of allotting marks by examiners.

540. The standard deviations of the random variations are
as follows :—

Examiner
A B C D E F G H J K
0-76 1-15 0-79 1.73 1-14 093 1.05 094 1.08 1.08
(the maximum mark for the question being 14).

The examiner with the largest figure in this series is D, again
indicated as the worst examiner; the best examiners are A
and C according to these figures.

We do not expect that these two sets of figures will be exactly
similar, because those in para. 538 above were obtained after a
consideration of the details of a large percentage of the 150
candidates, but not all, whereas the figures just quoted are
obtained from the analysis of all the 150 sets of marks. But
there is a great resemblance between the two sets of indicators,
the correlation between them being 0-91.

541. The fact that these two sets of figures give roughly
the same indications as to good and poor examiners can be seen
easily, if we put the examiners in order according to the two
sets of figures.

Examiner
A B C D E ¥ G H J K
Order of figures .

i
i
i
i
'

in para. 538 10 6 1 5 2 7 8
Order of figures ‘
in para. 540 | 9 2 10 8 3 b 4 7 (]

(The better examiners being placed higher than the worse.)

542. Both sets of figures indicate that Examiners A, C, F, G, H
are the better examiners, and B, D, E, J, K are the worse.
P
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Section 11.—Summary of the Results

543. We may make comparisons between the different
examinations by comparing the standard deviations of the random
variations which are present in the marks awarded to answers to
whole papers. A summary of the results given in the foregoing
is shown in Table 133 below.

TABLE 133

STANDARD DEVIATIONS OoF RANDOM VARIATIONS
(Max. in each case 100)

School Certificate

History French Chemistry English Latin
Investigation d. Bd. Bd. Group Group
Exr ) |Exr. I Exr. II |[Exr. I Exr. II Exr Exr. I Exr. I
A 49 —| A 38 G 18|A 26 G 55 |A41|A 14 G 32
B 39 55| B 25 H 37| B 40 H 31 B 46 B 17 H 15
¢ 70 70/C 25 J 271C 26 J 47 C 33|C 27 J 29
D 44 52|!D 27 XK 31|D 42 K 36 |D 38D 27 K 21
E 72 80|E 24 L 21|E 40 L 27 E 31/E 21 L 24
¥ 7.3 50|F 33 M25|F 36 M 28 |F 30 F 09 M 19
G 171 80 G 4-3 N 2.7
H 23 42
J 171 63
K 46 564
L 36 49
M 32 31
N &1 39
P 58 56
Q 46 61
Average 5-2 56 29 2-7 3-5 3-7 3-6 1-9 2:4
8. D. of
Ideal 59 565 16-5 16-9 18-6 19-8 6-0 3-8 3-7
Marks
English8chol. History Honours Mathematical Honours Special Place
Essay aper English Essay
Exr. I I I Exr. Pairs Exr. Impn. Detalled
A 6-8 A 42 (AB) 2-3 A 10-0 77
B 91 B 38 (CD) 3-2 B 90 110
c 90 C 40 (EF) 3-0 C 90 7-9
D 76 D 35 E 98 100
E 62 E 41 G116 6-0
F 43 K 66 8:2
L 63 72
M 73 6-6
N 717 7-9
P 70 6-3
Aversge7.7 | 12 17 10 9 40 2+9 84 179
8. D. of
Ideal 9-8 | 10 10 10 10 19-7 19-7 144 139
Marks
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544. The average standard deviations may be arranged in
this way :—

School Certificate Latin 1.9, 2.4

School Certificate French 2.9, 2.7

School Certificate English 3.6

School Certificate Chemistry 3.5, 37
Mathematical Honours 4:0, (Pairs 2.9)
School Certificate History 52, 56
English Scholarship Essay 7-7

English Special Place 84, 7.9
History Honours 12, 17, 10, 9

545. On the evidence, most precision is possible in the case of
School Certificate Latin and French, where detailed instructions
are possible and where in many cases an examiner has merely to
compare a piece of work with a model. Least precision is possible
in Essay type examinations. The positions occupied by School
Certificate Chemistry and Mathematical Honours in this arrange-
ment are worthy of attention. The general idea that mathematics
and science subjects can be marked with greater precision than
humanistic subjects is apparently not founded on a sound basis.






MEMORANDA
MEMORANDUM 1

THE ANALYSIS OF EXAMINATION MARKS
BY
CyRrIL BURrT

Section 1.—Introduction

546. During the last half-century psychologists have been
attempting to devise accurate and quantitative methods for
standardizing the measurement of mental capacities among
school children ; and more recently these methods have been
applied with considerable success to the standardization of tests
for educational attainments in the more elementary subjects of the
curriculum.- Tt is natural to suggest that the same methods
might be extended to the investigation, and possible refinement,
of the means adopted for measuring or marking proficiency in
higher subjects—to scholarship examinations or examinations
for University degrees. It seems, for example, urgently desirable
that every examiner should be able to say what degree of accuracy
is obtainable in the examinations carried out in his own special
branch, and particularly what degree of accuracy he himself
and his colleagues are personally achieving under existing arrange-
ments. {I am far from claiming that a statistical analysis of marks
is the only means of attacking the problem, much less that
arithmetical devices can be applied to mental characteristics
with the same rigorous exactitude that may be attainable in
dynamics or astronomy. ,But it can hardly be disputed that
some quantitative criterion, however rough or tentative, would
at least afford a more precise and a more objective answer to
questions such as I have instanced than a bare statement of
general impressions or of personal experience.

In the hope, therefore, that examiners may feel urged to make
some systematic analysis of their own work, and, in fact, to
examine themselves, 1 have endeavoured to describe and

245
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demonstrate what I take to be the best procedure at the moment
available. Those who think of attempting such investigations
and of applying the formule proposed will naturally wish to
know what are the assumptions and the arguments on which
the methods are based; hence I have sought to set out,
however imperfectly, the principles by which they have been
deduced. To non-mathematicians, who may feel alarmed by
the array of symbols scattered over the following pages, I may
point out that the most important calculation of all involves,
in its simplest form, nothing more than the power to rank
candidates in an order of merit, subtract the figures obtained
for each of the candidates, and add up the rank-differences to
find the total amount of discrepancy.!

Section 11.—Preliminary Assumptions

547. A mark is a mental measurement—an approximate
estimate on an arbitrary scale of an individual’s capacities or
attainments. = What attainments and capacities are to be
measured is presumably specified or implied in the syllabus of
the examination. As with most forms of measurement, the
observations are indirect; usually we are marking a script
rather than a candidate. Moreover, mental measurements,
far more than physical, include a large admixture of error. The
examiner, as it were, is subject to the pull of various influences :
the true value of the script is only one. Our primary object is
to examine the nature, sources, and magnitude of these errors.

Two lines of approach are possible. To the scientific worker,
trained in the technique of quantitative estimation, the most
natural will be to resolve the concrete mark or measurement
into its presumable components, so as to isolate the true value
from the rest. To this end he will apply the technical devices,
which to him are quite familiar, but will seem somewhat for-
midable to the plain man. For the latter the more intelligible

1 See page 271, para. 567. The original draft of my Memorandum, based on earlier
notes, was drawn up after the Conference at Folkestone, in July, 1935, when the
simpler approximations used by Dr. E. C. Rhodes were subjected to some criticism.
The main result of my own investigation is to show that the more exact and elaborate
methods, such as would be used for psychological tests with large samples of school
children, are hardly worth while with groups so small as we are dealing with here.
At the same time, it would seem a sound policy to consider first the possible results
of the more exact methods before deciding to accept those of the more approximate
methods. As the foregoing chapters were already completed, my memorandum
had to be revised under great pressure of time. I have, however, to thank Dr. Rhodes
who very kindly read through my original draft, and was good enough to criticize
its ambiguities and inexactitudes. I have also to acknowledge the help I have received
from Mr. A. R. Kelly and from my wife, who have been good enough to assist me by
reading through my manuscript and proofs, working out the illustrative calculations,
and suggesting many welcome improvements in the text.
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approach will be to start with the obvious influences that are
bound to affect a human examiner, and see how these are com-
pounded to give the resultant mark.

548. Let us glance first at the former alternative, the method
of resolution or analysis. The purpose of an examination is
to estimate each candidate’s true mark. In other sciences,
when the results of repeated measurement differ among them-
gelves, it is customary, in the hope of eliminating or reducing
their errors, to take a weighted average, and to employ linear
equations of the following type :—

Xy =W, X+ WXyt oo+ W, X = 2 (W, X, oen (i)

Here X, will represent the best obtainable estimate for the true
mark of candidate j, X,; the marks actually awarded to him in
turn by each examiner k, and W, the best multipliers for weighting
each examiner’s marks (k =1, 2, ... n). If there are N can-
didates there will be N equations of this type (j=1,2,...,, N).!

To determine the weights, the method of least squares is
commonly adopted ; and the solution of the n linear equations
resulting leads, as is well known, to a formula that enables each
weight to be written as the ratio of two determinants. In the

present instance the solution? will be

W, = (— 1)k .jg,.k e (i)

g9
The determinants are based on a system or matrix of numbers
that is variously written

2(X3) (X, X)) Z(X,X,) ... (X X)) |00 |1, 151 Ths e Top |
2(X,X,) Z(X}) 2X.X,) ..Z2X.X,) TigT11T1a oo T1p

(X X,) Z(X,X,) 2(X3) . 2X.X,) Tsg Ta1Taa oo Tap
EX.X,) Z(X.X,) ZX.Xy) ... ZX,) | Pos Py Pogoor P
=My (say) =My (say) ... (iii)

—the summation being now from 1 to N.
4,, and 4,, denote, as usual, the minors of the elements r,, and

r,, respectively in the determinant Mg, or of the corresponding
1In adopting double suffix notation I shall put the suffix indicating the examiner
or test first (e.g., k) and the suffix indicating the candidate or person tested (e.g., j) last.

2 of. Whittaker and Robinson, Calculus of Observations (1924), pp. 231 and 342.
The elements in the determinants are usually given in the form of product-sums in
earlier works on the method of least squares; and in the form of correlation co-
efficients in proofs of the partial regression equations with which xieycbologist.s are
more familiar: e.g., Kelley's Statistical Method (1923), p. 296. myself should
prefer to start with mean product-sums, i.e., covariances. (The terms in the two
forms of equation (iii) are more fully defined in para. 567.)
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elements in Mg. In the present inquiry, however, we are
confronted with a somewhat exceptional problem : generally, with
psychological tests, as in physical measurements, there is, for
the simplest cases, an independent criterion for g; here there
is none.

To the practical worker, errors are merely quantities of small
theoretical importance which have to be recognized only in
order to eliminate them. To the psychologist, errors, par-
ticularly human errors, have themselves become a central object
of study. Accordingly, if we are to understand the causes of
inaccuracy in examinations, we shall be forced to concentrate
our attention on the system of relations symbolized by the set
of numbers from which the determinants just indicated will be
derived in any given instance.

In other sciences the problem would at once be visualized
in geometrical form. We have a number of variables measured
along axes that deviate more or less in their general direction.
We choose as our main co-ordinate an axis that best represents
the general direction of them all, and resolve each measurement
into terms of its projection upon this central or centroidal axis.
To take a concrete analogy, the examiner can be pictured as an
aeroplane or a planet moving across the sky ; by his perception
of the true values he is driven mainly in a given direction, but
his course is more or less displaced by the numerous irrelevant
influences to which he is subject. Thus the whole problem
before us is analogous to that of the resolution and composition
of vector quantities, such as forces in space, or the *“ generalized
forces ”’ of chemistry and thermodynamics.?

549. To those unfamiliar with these more technical devices
the problem may be rendered clearer by turning to the inverse
line of approach. Instead of trying to derive a hypothetical
true mark from the actual mark, let us see how the actual mark
is built up from the hypothetical.

Let us begin with the simple assumption that the total mark
awarded by each examiner for each script can be treated as the

1 Forces producing motion in space seldom involve more than three dimensions or
co-ordinates. But to describe the dissociation of one gas into another—nitrogen
tetroxide into nitrogen dioxide, for example—we may require to know the volume,
the pressure, the temperature, and the mass of each gas present: for some purposes
each molecule of gas may require to be treated as an independent variable, so that,
if there are N molecules, we may have at least 5N variables to consider. Their
relations therefore may be described by a system of 5N co-ordinates in generalized
space : (cf. Jeans, The Dynamic Theory of Gases, 1922, pp. 35 et seq.) Thus what
has come to be called ‘ statistical mechanics " probably provides the nearest
physical analogue to the kind of multiple factor analysis that is under consideration
here. (Sec also note on matrix methods in modern physics, p. 312 below.)
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sum of marks given for separate elements, each element being
variously weighted by the various examiners according to the
differences in their criteria or their judgment. Such an assump-
tion is most natural in the common type of examination-paper
in which a prescribed number of questions are to be answered,
and each question calls for a definite number of statements :
(e.g., ““ Answer 10 questions,” Question 8 being ‘‘ Give the third
person singular, imperfect subjunctive, of ”’ ten French verbs).
A particular candidate j; may give 6 statements out of 10
correctly ; and a particular examiner ¥ may allot 5 marks out
of 100 to that question ; then j’s mark from & for that question

. 6
will be 5 X 10°

Here are two varying quantities : (i) the maximum allocated
by the individual examiner to each question, which acts as a
proportionate weight (r, let us say); and (ii) the proportion of
that maximum gained by the individual candidate (z, say). If

there are q questions, there will be ¢ such products to sum.
Accordingly, we may put the total mark awarded by k to j

¢
Xy =T 2y + Fea2ey + oo 7 2y = 21: (74i 243) e (i)
=1, 2, ..., q).
As before, if there are N candidates there will be N such equations
for k ; and, if there are n examiners, there will be » such equations
for each candidate.

In other examinations each question or even the whole paper
may call, not for a string of separable statements, but for one
brief essay, forming an organized whole; and the marks will
be probably awarded more or less by a general impression.
Yet even here we may suppose that the total impression is the
resultant of separate impressions in regard to distinguishable
elements—qualities of style or logic, it may be, as well as pieces
of information : and, as before, different examiners may implicitly
weight the separate elements very differently, one, it may be,
according no weight whatever to an element on which others
place the greatest stress. In such a case, it will be more natural
to treat z;, as the ideal mark that an infallible examiner would
assign to certain candidates for the ith element of work and
7,; as the proportion of the true mark which the fallible examiner
tends to allot for such an element.! Accordingly, here we
should rather analyse the mark given to j’s answer to Question 8

1 Or, more accurately, the proportion he allows on the average to all candidates

who should have the same mark z, presuming both fallible and infallible examincr’s
marks to be reduced to the same scale.
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5
% 1o
may be regarded as the product of two quantities—a coefficient
and a variable.

550. Now these elements need have no real existence. They
exist primarily for purposes of description and measurement,
like North, South, East, and West, or the lines of latitude and
longitude. A psychologist analysing the candidates’ abilities
would naturally seek for components that are in some sense real,
that is, identifiable in the concrete. But the mathematician,
making a purely quantitative analysis, will realize that he is
merely reducing one set of variables to another set that seems
to him simpler or more convenient to work with.!

551. The products are summed for the whole script ; and on
these principles we may in theory represent any mark-sheet, such
as those investigated in this volume, as a set of numbers (M, say)
which is itself the result of two other sets—the examiners’
weighting coefficients (M,) and the candidates’ varying marks
for the hypothetical elements (M ,) : (see Table 134). The relations
between such sets can be most easily handled by means of matrix
notation? ; and the rules for compounding two of them follow,

1 What is tentatively assumed is not so much the existonce of the elements, but
the postulate that, to a first degree of approximation, they may be treated as additive :
i.e., that each is itsclf compounded by the summation of units (otherwise they could
not be measured), and that, when they come together, the resultant is a weighted or
unweighted sum. Could Bacon's Essays be compared with Macaulay’s on such a
basis ? Are not mental elements simply aspects of something that is alive and growing,
fragments that are integrated organically into a pattern which can never bo treatod
as the sum of the separate parts ? To my mind such questions form a warning rather
than an objection : by the choice of some more complex mathematical function and
the use of imaginary quantities, we could in theory, I presume, deal with the problems
of psychology as accurately as with those of any other concrete science. Addition
we may regard merely as the simplest means of obtaining a first approximation.

1t is quite conceivable that for certain purposes the relation of two elements might
be better represented by some other function, e.g., by multiplication. Thus, if one
candidate’s memory is twice as good as a second’s, this might lead the tirst to introduce
twice as many facts into his answers in an intelligence test, so multiplying his mark
rather than simply adding to it. Similarly, the fact that an examiner discriminates
qualities in the various candidates that the other examiners have missed tends to
multiply his marks rather than add to them. With tho analysis suggested below,
however, this could easily be allowed for: the discriminative peculiarity of the
examiner, which at first sight looks like a ‘‘ unique ' or “ singular” factor causing
additions, would be treated as a multiplying factor, altering the unit of his scale.

3 The suggestion that such problems as the present may be most conveniently
treated by the use of determinants and matrices I owe primarily to Dr. W. F. Sheppard’s
brief chapter on statistics in his little book on Determinant and Tensor (1923, pp. 92~
114 : cf. also Turnbull and Aitken, The Theory of Canonical Matrices, 1932, pp. 173-6).
Here I have not ventured to adopt tensor notation : but I may note that the influence
of errors, which may be regarded as producing the effects of strain in the frequency-
surfaces, can be dealt with most effectively by that device. As matrix algebra is
unfamiliar to many students, I have thought it wiser to add short alternative proofs
for the simpler cases along the usual lines of correlational statistics.

X 6. But with either type of marking each constituent mark
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it will be observed, the usual rules for multiplying determinants
and matrices : in short, My = M, X M, Briefly, then, our
essential problem is this : given a set of total marks (3rd matrix),
to discover the set of weightings (1st matrix) which will best
account for it.

The method of reconstruction, like the method of analysis,
thus leads once again to relations that can be represented geo-
metrically. The ordinary Cartesian co-ordinates |z, y, z|, for
example, form a matrix of one column (or vector), denoting a point
in a space of three dimensions; and, if there were only three
elements in a script, we could represent each candidate by such
a point, and his mark by the corresponding vector. Similarly,
more extended matrices such as those in Table 134 may be
treated as representing co-ordinates in a space of many
dimensions.?!

552. This is in conformity with the general principles implicit
in all attempts at mental measurement by means of multiple
tests. For purposes of such measurement, as I have suggested
elsewhere,? the mind may be regarded as a multi-dimensional
continuum. Each mark or test-measurement will then represent
a quantity measured in a definite direction. These directions
may be infinite in number. Hence it will be of great practical
convenience if we can resolve them into a smaller number of
independent dimensions or axes, chosen to serve as an orthogonal
frame of reference. If we like, these dimensions can be regarded
as symbolizing fundamental aspects or capacities of the mind,
fundamental merely in the sense that they afford the greatest
amount of simplification.

Accordingly, we assume that any given candidate or testee is
characterized by a set of hypothetical measurements measured
along each of these fundamental dimensions. Diagrammatically
he will be figured, in accordance with the usual convention,
not as a multi-dimensional solid, but as a point with assignable
co-ordinates in multi-dimensional space—the corner of his
parallelepiped. For every candidate each test will measure,
in the form of a vector-quantity, a performance which is a

1The first to suggest the systematic application of the methods of analytical geo-
metry to the analysis of mental factors, and to formulate what he termed the cosine
law and the vector equations, was apparently Maxwell Garnett (Proc. Roy. Soc.
(A), XCVI, 1919, pp. 102-5). The principle, however, is implicit in Bravais’s well-
known deduction of his famous formula for correlation which was originally demon-
strated as a cosino law (** Sur les Probabilités des Erreurs de Situation d’un Point.”
Meémoires de I'Institut de France, 1X, 1846, pp. 260 et seqy.).

3% The Mental Differences between Individuals,” British .Association Annual
Report, 1923, Section J (Presidential Address, pp. 123-6).
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complex resultant compounded of the fundamental capacities ;
and each test will weight the several capacities in different
degrees. The outcome will be the test-measurements or marks
as actually observed ; and these will enable us to give to each
testee his individual position in the imaginary space.

The object of psychological analysis, therefore, will be to
resolve these actual measurements into their theoretical com-
ponents, obtaining first the weightings implied by the several
tests and thence the hypothetical measurements for the individual
testees.! The problem is evidently one to be attacked by the
methods worked out for the transformation of co-ordinates in
analytical geometry.

553. The two modes of inquiry which we have been following,
however, here lead to slightly different diagrammatic con-
structions. The two geometrical representations which they
suggest may be briefly outlined at the start, because, as we shall
see, the difference between them is accountable for the apparent
divergences between the two main methods of factor-analysis
hitherto proposed. The difference turns on the question : which
shall we take for our first set of axes—the several examiners
(or tests) with their actual marks, or the various hypothetical
components ? Let us call the two alternative constructions that
of T-axes (test-axes) and If-axes (factor-axes) respectively. Of
the two, the former is more in keeping with the conceptions

1 Or we might take tests as points and persons tested as vectors, thus inverting
the characteristics of M; and Ml:. (As it is, we assume that the rows of the former,
but only the columns of the latter, are uncorrelated, and the sums of the squares in
each row of the latter add up to unity.) The importance of this further investigation
will be realized if we think, not of examiners marking the same scripts in the same
subject, but of examiners (or tests) for different subjects. In such a case, we should
first translate the marks into terms, not of the standard deviation for the same
candidate (as i8 done below), but of the standard deviation for the same examiner :
then, instead of correlating the marks given by pairs of examiners, we should
correlate the marks obtained by pairs of candidates. This would lead to a grouping
of the candidates according as they resembled or diverged from the general type.
With the subjects of the elementary school something of this sort has already been
attempted. Pupils, for example, have been correlated according to their relative
abilities in, and their relative preferences for, particular branches of the curriculum.
Thus, when correlating scholastic subjects or tests, we are classifying the abstract
abilities according to their common components ; when correlating the pupils tested,
we are classifying the concrete individuals. And generally the correlation of tests
leads to an analysis of the human mind in the abstract; the correlation of testees
leads to an analysis of the concrete human population. Or, to borrow the terms
proposed by Stern (the first to distinguish clearly the two lines of approach), the
first method uses * covariability ’* to study ‘ intervariability '’ and the other uses
it to study * intravariability.” In the final analysis, through the old M, or the
new, we might hope to reach a description of each man’s genetic constitution. (By
way of illustration I may refer to my Memorandum for the Board of Education’s
Report on The Primary School, 1931, App. iii, pp. 277 et seq. Cf. Stern, Differentielle
Psychologie, 1911, p. 259.)
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of the statistician; the latter may seem more natural to
the mathematician who has applied analytical methods to
other fields.

Consider first the simplest possible case—that of only two
examiners or tests whose agreement is attributable to a single
component which both of them share. I shall assume that the
examiners’ scales have been rendered comparable by taking the
average of each as origin, and his average variability as unit.?
If we follow the first line of approach (that of trying to resolve
rather than reconstruct our data ; cf. para. 548, p. 247 above)
we should adopt the plan employed in most statistical textbooks
to illustrate what is called the correlation between two variables? ;
and we should plot the marks for each candidate on a two-
dimensjonal diagram, measuring the marks for one examiner
along the horizontal axis and those for the other examiner along
the vertical. Each candidate will be represented by a single
point ; and equal frequencies will be represented by a series of
similar and concentric ellipses. The longest diameter® of the
ellipses will run obliquely between the two rectangular test-
axes ; and, since the units of the examiners’ scales (their ‘‘standard
deviations ”’) have been equalized, the diameter must always
bisect the right angle between those two axes, and so make an
angle of 7 with each. The extent to which the two examiners
agree will be shown by a reduction in the transverse scattering
of the points on either side of this line, i.e., by an increase in
their density. When the two examiners are in absolute agree-
ment, every candidate will be crowded on to this oblique diameter.
Accordingly this may be taken as the axis along which we may
measure the common component responsible for the resemblance
between the two examiners; and the amount of variability
along this line will be indicated by its relative length. Thus,
if V, and ¥V, be the lengths of the two semi-diameters of one
of the ellipses, 0 the eccentric angle of the point at which the

1 See below, Section III, pp. 267-9.

3 e.g., Yule, Introduction to Statistics (1930), p. 320. Brown and Thomson, Mental
Measurement (1925), p. 122.  of. also Whittaker and Robinson, loc. eit., p. 321 (multiple
correlation derived from the expression for one set of variables given as linear functions
of a second set). It is generally assumed that the frequencies are distributed approxi-
mately in accordance with the normal probability integral and that the regression-
lines are linear: but this is not indispensable. Adopting matrix methods most of
the essential results can be deduced without reference to the theory of probability.

3 1 use the phrases * longest ”’ and ** shortest diameters * as equivalent to * major
and ‘‘ minor axes *’ to avoid employing the same term * axis >’ in a confusing number
of different senses.
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ellipse cuts the vertical axis, and r,,’ the resemblance between
the examiners, it is easy to show

Vl__tane . \/l+r‘;;’ __Vl"‘—Vg'__
Vi tanT V=t Vit Ve cos 29.

The shortest diameter will accordingly indicate the relative
amount of error. But such a diagram, it will be observed, does
not distinguish between the separate tendencies to error that are
affecting the two examiners, i.e., between the two distinct and
individual components which are reducing their correlation
from unity.!

554. If we follow the second mode of approach (F-axes), we
shall take as our vertical and horizontal lines of reference, not the
lines for the examiners or tests, but the lines for the hypothetical
components. Since the errors of the two examiners are necessarily
independent (everything that is shared having been embodied
in the common factor), we shall need, not two rectangular axes,
but three ; and what appeared as an ellipse on a two-dimensional
plane will be inflated into a three-dimensional ellipsoid.

If, further, we assume that the units for these three hypo-
thetical components are equal, i.e., that the average variability
is the same in all three dimensions, the ellipsoid will be strained
and stretched along its minor axis until it becomes a sphere.
The lines representing the two examiners will now appear as
two axes, more or less oblique, passing through the centre of this
globe like knitting needles through a ball of wool, but still in
vertical planes at right angles. When the examiners agree
completely with the common component, their lines will coincide
with the upright central axis. As they depart from it, their
lines will incline further away from the vertical. In short, the
direction cosines of their respective lines with reference to this
vertical axis will measure their agreement (r,, and r,/,) with
the common component which it represents—i.e., they will indicate
the relative weight that each examiner is unconsciously giving
to the hypothetical true mark. And similarly the agreement
between the two examiners themselves (r,,’) will be measured by
the cosine of the angle between their lines. If both are pulling in

11f we are dealing with an examination in two different subjects rather than with
two different examiners, the second component in either case may be regarded as
consisting chiefly of an irrelevant ability, measured, like all the components, by a
plus quantity if above the general average, and by a minus quantity if below, and
geculia.r to that subject : thus, if we are trying to asacss children’s intpllectpal capacity

y & scholarship examination in arithmetic and English, the relative failure of one
child in arithmetic alone may be regarded as due to some peculiar incapacity of his,

limited to that subject and acting as a ** negative error ’—i.e., as an irrelevant tendency
dragging down his total mark towards or even below the general average.
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the same direction, the amount of agreement will be -+ 1-00,
i.e., positive and complete ; if each is pulling at right angles
to the other, it will be zero, i.e., they will neither agree nor disagree;
if each is pulling along the same line, but in opposite directions,
it will be — 1-00, i.e., the disagreement will be so complete that
one examiner is in effect simply reversing the order of the other.
Moreover, the cosine of the angle between the two test-lines
will be the product of the direction-cosines of the two test-lines
themselves : here, therefore, since the test-lines lie in planes at
right angles (being so far assumed to be dependent on two
components only) r,,» = 7., 7,/,.

Thus with T-axes the oblique axis is fixed, and the extent of
the agreement is shown by the varying shape of the ellipses ;
with F-axes the shape of the ellipses is fixed (being in fact circular),
while the extent of agreement is shown by the varying angles
of the oblique axes.

555. The results deduced from the two alternative constructions
can readily be reconciled when we note the relation between the
two. The construction drawn with T-axes is simply a projection
on to a plane of n dimensions of the construction made with
I'-axes which is in (n + 1) dimensions; and here n = 2. With
F-axes the variability of all three components is made equal,
cach to each, and therefore equal to that of the two tests. The
contours for the frequencies thus become circles lying in the
oblique plane that passes through the two test-lines in the three-
dimensional diagram. The ellipses in the two-dimensional
diagram with T-axes are thus the shadows, as it were, of these
circles projected on to the plane which contains the test-lines
there. In other words, the T-diagram is the F-diagram seen
from above and re-drawn on the flat.

In the three-dimensional construction the plane of the test-
lines is tilted above the horizontal plane at an angle whose
cosine is

VI—TaTws thay iy V1=
V9141, e, V14 ry

Hence, in the two-dimensional diagram, the minor axis of each
ellipse will show a foreshortening in that proportion ; and in the
same diagram the unit of variability for the tests will be a line
which is simply half the projection of the ellipse itself on either
of the test-lines. It follows that on the T-diagram the correlation
could be measured, as we have just demonstrated, by the cosine
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of the complement of double the eccentric angle of the ellipse
at the point where it cuts the vertical axis. The expression
more frequently taken is the tangent of the angle between the
regression-line (the line bisecting the horizontal chords of the
ellipse) and the vertical axis. The equivalence of these two
formule for the same correlation sums up the relations between
the two constructions.?

656. Now consider what happens when there are more than
two examiners or tests. The two simple geometrical figures
will become intricate constructions in multi-dimensional space.
With T-axes there will be as many dimensions as there are
examiners or tests ; with F-axes as many as there are components
or factors. In the one case the distribution will assume the
form of an n-dimensional football, and in the other that of an
(n + 1)-dimensional cricket ball. And in this hyperspace
each candidate will still be represented by a point. With the
T-axes the rectangular co-ordinates of his point will again
represent his actual marks. With the F-axes they will represent
his hypothetical marks for each component; and his actual
marks as received from the examiners will be represented by
the projection of his vector-distance on each examiner’s line
in turn. But the ensuing and outstanding difference will remain
as before: we shall find the influence of the common factor
producing in the one case cllipsoids of varying form and density,
and in the other oblique axes variously inclined. And again
the results of the two alternative constructions can be reconciled
by treating the first as derived from the second by a process of
stereographic projection or the second as derived from the first
by a process of homogeneous strain. The formule for the
necessary transformations are easily obtained from n-dimensional
geometry or the algebra of quadratic forms.?

! Expressed in words the explanation may sound a littlo complicated ; it will,
however, become quite elear if rough geometrical constructions on paper are attempted
for the simpler cases.

2The former construction, as we shall see, is the geometrical picture suggested
by Hotelling’s analysis (‘“ Analysis of a Complex of Statistical Variables,” Journ.
Educ. Psych., XX1V, 1913, pp. 422 et seq., pp. 417-441, 498-520). The latter is
implied by Spearman’s (Abilities of Man, 1927, Appendix, pp. i-xxiii ; it should be
observed that Spearman’s highly original work has formed the starting point of almost
all the mathematical investigations upon this and kindred problems). I'hurstone
(“ Multiple Factor Analysis,” Psyck. Rev.,, XXXVIII, 1931, pp. 406-427) extends it
still further by first taking as his co-ordinates, not one line common to all planes and
n other lines independent of the first, but any number m of independent lines which
may be shared by several plancs, leaving the axis common to all still to be discovered.
Although at first sight the different methods seem to lead to divergent results, the
final formula can in point of fact be easily related one to another on the principles
indicated above.

Q
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557. Of these two modes of representation I shall here, in the
main, adopt the second, as leading to somewhat simpler solutions.

We shall accordingly begin by postulating that the ultimate
components we are in search of shall be (1) mutually independent
and (2) as few in number as is practicable, i.e., that our marks
shall be reduced to terms of rectangular co-ordinates in the
simplest possible space.

The first requirement is easily fulfilled. It is well known
that points defined with reference to n oblique axes can be
described as points in a space defined by the same number of
orthogonal axes: the transformation is effected by means of a
matrix showing the direction cosines of the oblique axes as
referred to the orthogonal. Applying this principle to the
results of mental testing, Garnett pointed out and formally
proved that any n correlated measurements, such as are provided
by n tests, can always be expressed in terms of n independent
hypothetical components. But these may be selected with
4 n (n — 1) degrees of freedom.! When we have decided which
of these many frames of reference is the one most appropriate
for our purpose, a simple rotation of the axes will effect any
further transformation that may be needed.

The second requirement is facilitated by a tendency that is
empirically found to hold good in many, if not most, mental
measurements of the kind we have to consider. When a matrix
of weightings for a set of hypothetical components has been
more or less accurately determined, it generally appears that,
for one and possibly more of the components, the weighting,
though large, is of much the same order with every examiner
or test : it varies, but not very widely ; whereas for each of
the remaining components the weights are exceedingly small
with all but a limited group of examiners or tests.

558. Accordingly we may reduce the component elements to
the four following categories : (i) those which every examiner is
treating as relevant ; (ii) those which only some of the examiners
are treating as relevant; (iii) those which only one examiner is
treating as relevant ; and to these we must add (iv) any elements
which may arise from the many minor accidental influences
affecting the examiner unconsciously, and which are therefore
unrelated to elements actually present in the candidate’s work :
in a word, from the effects of chance.

It will be convenient to have a name for each of these com-
ponents. I shall speak of them as ‘‘ factors,” borrowing the

1% The General Factor in Mental Measurements,” Brit. Journ. Psych., X, 1920,
pp. 243-4.
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term from current psychology,® and shall classify and designate
them as follows? .—
[ 1. Universal factors (if one, usually

A. Common (factors called ““ the general factor ) : Q.
influencing 2. Particular factors (variously called
several examiners | specific, overlapping specific,
or tests). group factors, or gencral factors

of limited range): S.

‘ (3. Singular factors (variously called
B. Individual (factors specific, unique, or individual
peculiar to one factors; constant or systematic

examiner or test). ) errors) : U.
4. Chance factors (random errors or

L unreliability) : A.

Consequently, we may now re-group the terms on the right-
hand side of our initial equation (iv), and express the mark of
any given candidate as follows :—

X = 2ty @ + 210 8) + s U) 4 E(raee B) .. (v)

! The mathematical reader will consider it unfortunate that statistical psychologists
use the term ‘‘ factors ™ for the hypothetical constituents into which thoy analyse
a mental achievement, and then proceed to treat the ¢ factors” exclusively by the
method of addition. ‘‘ Element —the term proposed by Sir Philip Hartog—secems
the word most appropriate to the constituents reached by a psychological or non-
statistical analysis—e.g., such items as knowledge of this fact or that method, ability
to apply this mode of logical argument or to adopt that form of literary expression,
and the term ““ component ”’ to the purely hypothetical variables reached by mathe-
matical resolution. However, phrascs like  gencral factors,” ‘‘ group factors,”
* specific factors,” ‘‘ factor-analysis,” are now so well-established that it is probably
too late to amend the terminology. Moreover, the number that is essentially charac-
teristic of the *“ factor *’ is, as we shall sce, treated as a coefficient.

2 The terms that I have proposed are borrowed from traditional logic. ** Universal,”
‘¢ particular,”” and * singular >’ propositions are those having the form ‘“ all,” *“ some,”
or * this ” * examiner(s) recognize such and such a quality,” respectively. ‘' General ™
and “ specific ’—the more usual terms in psychological writings—are relative terms;
and therefore frequently ambiguous. A gencral factor means sometimes a factor
common to all tests that can possibly be conceived, sometimes a factor common
to a particular group. A specific factor means sometimes a factor common to a
limited number of tests, sometimes a factor peculiar to one only.

It will be observed that a * universal ”’ factor and a ‘singular” factor really
form extreme cases of the ‘‘ particular > factors. Thus, a universal factor, shared
by every member of a Board of ten, might prove to be only a factor of limited genorality,
if we added an eleventh examiner who did not happen to possess that factor. Simi-
larly, a “ singular ” factor, peculiar to one examiner only among the Board of ten,
might be shared by an eleventh and so turn out to be * particular.”  Hence, if
‘‘ universality ’* and ‘‘ singularity >’ are defined by reference to one set of tests or
one set of examiners only, they must remain relative to the composition of that set.
So far as intellectual tests are concerned, it usually turns out that, if the sets are
suitably chosen, a factor universal in one is generally universal in another; and
the same seems to hold good of examiners. On the other hand, by choosing tests
which are sufficiently similar—for example, if one test is almost a repetition of another -
a singular factor can always be converted into a particular. But, as a rule, its range
remains remarkably narrow.
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559. The same analysis would serve for almost any form of
measurement. Thus, suppose our examiners were school medical
officers recording measurements of the examinees’ weight ; we
could in theory subdivide each crude figure into the sum of four
analogous components : (i) the figure for the total weight of
the child’s naked body—the quantity which will mainly determine
every doctor’s measurement—a ‘‘ universal’ factor; (ii) an
additional figure for the coats, or shoes, or underwear which
some doctors allow to be worn and others do not—a “ particular ”
factor ; (iii) a constant error due to defects in an individual
doctor’s weighing-machine or to his special method of using it
—a “singular” factor; (iv) a random error due to coarse or
careless readings, erratic variations in each child’s state of health,
meals, exercise, and the like—a ‘ chance ”’ factor.

When we turn from physical measurements to those of mental
capacities or attainments, a further difficulty confronts us.
In comparing physical magnitudes, we assume that all observers
are using the same scale : if a French doctor takes a temperature
with a Centigrade thermometer, while his English colleague
records the result in Fahrenheit, we make the necessary conversion
before the two readings are compared. Similarly, in dealing
with marks obtained in an examination, we must also take into
account possible differences of scale—that is, differences of
implied unit and differences of implicit zero-point or mean.

560. Thus I suggest that an examiner’s actual marks may be
regarded as the result of six main characteristics :—

(i) The standard of severity. In mental measurement, as in
spatial measurement, there are no minimal points which can be
taken to mark an absolute zero. The sea-level is not the bottom
of the land, but a convenient average. In the same way,
the best criterion for each examiner’s general standard of marking
will be, not an imaginary nought on an exclusively positive
scale, but the average mark which he is awarding to a large and
typical batch of candidates. This we shall treat as the origin
or arbitrary zero from which to measure positive and negative
variations. An examiner whose average for a whole series of
scripts is lower than another’s may be described as more severe ;
this is a characteristic that can be readily determined, and if
necessary discounted, by first computing for every examiner
the average or arithmetic mean of all the marks he allots.

(ii) The distribution of the marks about the average. This
really involves two characteristics, of which only one will be
taken into account here.

(a) The general range, that is, the extent to which the marks
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are spread out above and below the average. The difference
is essentially a difference of unit. One examiner may mark on a
scale of 0 to 100 and another on a scale of 0 to 200. Or both
may mark on a scale with the same nominal maximum and even
the same actual average, 50 let us say ; yet one may mark his
top and bottom candidates 60 and 40 respectively and the other
80 and 20. The effective limits of the latter’s scale are thus
twice as wide.

This source of discrepancy is quite as serious as a difference
in the general average; yet it is far more easily overlooked.!
The extreme range, however, is an unsatisfactory criterion.
The average range, that is the mean variation about the average,
is better, since it takes into account all the marks awarded.
The best and most usual is the root mean square variation,
commonly termed the standard deviation.

In what follows, the standard deviation, denoted by o, will
be adopted throughout as the general measure of variability,
and will be used as a comparable unit. The square of the standard
deviation—the mean of the squares of the individual variations—
is termed the variance.* Variance is additive. Thus, if g, s,
and e represent marks for three independent qualities combining
to produce a single composite result, z,

O = J 0, + 0,* + o,
as in resolving a polar co-ordinate into a number of rectangular
co-ordinates. If the standard deviation (o) is put equal to 1,
then, with » examiners, the total variance will obviously be n.

(b) The curve of distribution. Of several examiners, all keeping
to the same average and all showing the same standard deviation,
one may be very generous with his high marks; another with
his low marks; a third may award nearly an equal number of

11n particular, it should be noted that, unless the marks of the several examiners
are in perfect correlation, the spread or standard deviation of the marks derived by
averaging those awarded by several cxaminers is noarly always less than that of thoe
marks of each examiner taken separately : thus, if cach examiner means to allot
one distinction and one failure in the marks for his own subject, it will often happen
that (so long as the same borderline is preserved) no one gets a distinction or a
failure when the marks for all subjects have been added or averaged.

This is & point constantly ignored by examining boards which mark numerically
instead of by letters : wo shall meet the same difficulty later on in our analysis when
we sum the factors influencing each particular examiner. The cffect can be quite
easily calculated and allowed for.

2 If each individual is conceived as a point in space, the * frequency ”’ or number of
individuals may be conceived as a density : hence, by & naturalanalogy from dynamics,
the variance is sometimes described as the ** second moment ’’ about the mean-—the
deviations being regarded as distances and the frequencies as weights attached or
concentrated at those distances. The parallel may be suggestive to the physicist,
and will be used again in a later argument. On the difference between Dr. Rhodes’
treatment of the standard deviation and my own, see p. 312; also note 1, p. 272.
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each, but very few medium marks ; and so on. Such differences
will gravely affect the number of failures and of first classes or
distinctions that the different examiners award. Here I shall
assume that the distributions are approximately ¢ normal”.?

The enumeration of the remaining characteristics will be in
its essence an attempt to analyse the variance. The total
variability shown by the »n examiners is to be divided into four
contributory portions—a ‘‘ common,” a ‘ partly common,” an
““ individual,” and a ‘ residual ”’ variance : these when summed
together must make the total n.

(iii) The true value of the candidates’ work—for our purposes
the most important component of all. No external or objective
criterion is available: we can only extract an estimate from
figures on the actual mark-sheet. Hence the true value is a purely
abstract and hypothetical concept ; but so are all the concepts
of quantitative science—like the atomic weight of an element
or the direction of the true North. How is it to be defined ?

The simplest definition would consist in identifying the true
list of marks with the universal or general factor, that is,
with the effect of the element or elements recognized by
all examiners. Though it has no objective existence, this
ideal mark-list must operate as a common and all-pervading
agency influencing each of the examiners, but influencing
them in different degrees. To this definition, however, it may
be objected that the elements recognized by all the examiners
might be comparatively few in number. Ought we not, therefore,
to incorporate any and every element that may be recognized
by a majority, even though it is a different majority for each
of the different elements ? In answer it must first be recalled
that the subdivision into factors is not quite the same as the
subdivision into elements: we have in effect slightly rotated
our axes. As we have seen, the general elements are very
general ; and the specific are very specific. If the examiners
are numerous, those elements that are common to nearly all of
them, but not quite all, will be treated as universal elements,
having a very low weight with one or two. Accordingly, we
may slightly amend the simpler definition, and describe the
true mark-list as that which would show the least amount of
general disagreement with the mark-lists of all the examiners.
The phrase ‘‘least amount of general disagreement’ may be

1 Differences in the form of distribution can be brought out by plotting the marks
on a graph to show the frequency-distribution in the shape of a curve. By taking
higher powers of the deviation (higher *‘ moments ’ in addition to the squares) they
could be reduced to a mathematical form. But such constants have large probable
errors ; and an examination of their nature would here be out of place.
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interpreted in accordance with the principle of least squares ;
and this will be equivalent to saying that the true mark-list is
that which has the highest mean square correlation with the
actual mark-lists taken in turn. Such a definition will imply
that we identify the set of true values with the hypothetical
component that contributes most to the total variance.!

(iv) Limsted influences. In most examinations the irrelevant
factors that are likely to bias two or more examiners in the same
direction will be fairly obvious. In essay papers, such things as
spelling, grammar, handwriting, verbal expression, literary style,
may count more with some examiners than with others. In subjects
that involve questions of taste or doctrine rather than of fact or
logical deduction—in art, literature, philosophy, for example,
as distinct from languages, sciences, and mathematics—the
particular school of thought towards which certain examiners lean,
or the particular prejudices which two of them share, may make
one examiner’s marks agree unduly with a second’s, and seem
positively antagonistic to those awarded by a third. But these
are not the only tendencies that are likely to bias a man’s marking.

(v) Personal influences. There are other influences more
elusive and less easy to detect, because thecy are peculiar to
each single examiner. In the main these are likely to be a matter
of personal feeling or emotion rather than of intellectual attitude
or taste. Generally, it may be said that every influence inducing
a given examiner to swerve from the true mark operates, like
other irrelevant and irrational influences, more or less uncon-
sciously. But the less unconscious influences—those that are
“ fore-conscious ”’ to borrow a convenient term from Freud—are
for the most part those which the examiner may share with other
members of his group : they can, with a little effort and self-
understanding, be consciously allowed for. The more personal
influences are so deeply unconscious (in the psychoanalytic
sense) that the plain man, no less than the psychoanalyst,
realizes that it is always unsafe to trust to the judges’ own
powers of adjustment. As a surgeon is expected never to

11t might be objected that this will lead to a component which covers more of
the total variance than the “ general factor >’ as defined in the preceding paragraph
(the definition commonly adopted by Spearman and his followers), and result in
negative weightings for the residual factors. In point of fact, how much of the
variance it covers will depend largely on the data included in our calculations : e.g.,
whether we include the socalled * reliability coeflicients "’ in the initial correlational
table. In any case, the application of Spearman’s formulm itself usnally yiclds
specific correlations with negative signs. This may be a drawback when we are
dealing with mental abilities, for it is difficult to think of an ability as inhibiting
performance instead of reinforcing : but a negative correlation between two examiners
i8 by no means inconceivable.
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operate on his own relatives or even to diagnose their more
gerious complaints, so, instead of accepting the estimates of a
master or tutor who knows his pupils or his students at
first-hand and is therefore bound to have his prejudices and his
favourites, we call in an external examiner or appoint an external
examining body. Much the same holds true of subjects : if an
examiner has taken some special problem for his own private
research or his personal writings, he will tend to be unduly
interested and influenced by the extent to which a candidate
reproduces his teaching, quotes his books, or prefers the view
of an opponent.

(vi) Accidental tnfluences. Finally, except in the most
elementary of the abstract subjects—mechanical arithmetic, for
example—there must, in every examiner’s marking, be inevitably
an ingredient of chance. By chance I understand the sum total
of a very large number of very small influences, all irrelevant to
the main purpose of the examination, and for the most part
inseparable if not indefinable. Such miscellaneous influences as
fatigue, lapse of attention, accidental changes of standard while
working through a long series of scripts, will affect the marking
quite irregularly if the order in which the papers are marked is
unconnected with their merit (e.g., alphabetical order). A
competent examiner will usually adopt some expedient for
neutralizing these effects—for example, by going through the
same scripts twice in a different order. But, even with the best
precautions, the same examiner, unless he is guided by a
retentive memory, will seldom give precisely the same mark on
two successive occasions to precisely the same script. These
fluctuations of the individual examiner about his own general
estimate we may describe as his ‘“ random variation.”

561. Thus the investigation of intellectual measurements
becomes an attempt to discover factor patterns of the following
kind (Table 135, where r denotes weighting coefficient as before
and X (r;)=1).

TABLE 135
FAcTOR PATTERN FOR THREE EXAMINERS

Exam- Universal or General | Particular or Specific | Singular or Unique | Random Factors or
iner Factors (Group) Factors (Individual) Factors Chance Errors
91 93 81 83 8 Uy Uy Ug €y €y €5
No. 1 |7y, 71, Tisy Trsg O Tw, 0 O e, 00
No.2 | ry, 7Tag, Tas; 0 Taeq 0 74,0 0 75,0
No.3 | rgp, rguq 0 Taey Taey 0 0 74y, |0 0 1y
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Yet even now, it may be thought, the task will be unending.
There seems no limit to the number of factors or elements in
each of the four groups. Here, however, several considerations
come to our aid.

First, the ““universal” factors are distinguished amongst
themselves only by relative differences in their weighting. Now
it is a fact familiar to statisticians that, unless the number of
variables to be weighted is exceedingly few and the correlation
between the weights and the variables decidedly high, differences
in weighting have but little effect : indeed, unless such differences
can be determined with accuracy, their introduction impairs
rather than improves the result. Hence, where merely approxi-
mate results are desirable or attainable, we may group or pool
the various universal factors together, and so treat them as one:
this single universal factor I shall refer to as ** the general factor.”

The same will hold good of the * particular’ factors: if
there is any one set that runs through the same particular group
of examiners, the different weightings for each of them may be
ignored. But we shall still have as many particular factors
as there are combinations of examiners. Actual investigation,
however, shows that, more often than not, the specific factors
have not only a low weighting, but also an unexpectedly narrow
range. Often they are shared by two examiners (or two
examination subjects) only, rarely by more.!

Thirdly, for any given examiner and test it is statistically
quite impossible to separate out more than one singular factor
or more than one random factor. The influences peculiar to a
single examiner combine into a single variance ; and the same
is true of the influences attributable to chance. Finally, unless
the mark-sheet furnishes two sets of marks from the same
examiner, his singular factor itself cannot be separated from
his chance factor.

1 This is conspicuously demonstrated in examinations in elementary school subjocts :
see Burt, Distribution and Relations of Educational Ahilities (1917), pp. 62-62. The
result is a kind of overlapping cyclic arrangement : it doubtless depends in part on
the way we choose examiners or tests, or separate out the various subjects for the
question papers set. If test B or subject B overlaps with A, we add another, C,
which not only deals with a fresh field, but also trenches on that part of B not covered
by A; similarly D will overlap with C; and so on, until finally Z overlaps with that
part of A not covered by B.

The narrowness of range, and relative small weighting, found for all components
after the first is also visible in analyses carricd out by more recent methods.
cf. Hotelling, Journ. Educ. Psych., XX1V (1933), p. 434 ; Line, Rogers and Kaplain,
tbid., XXV (1934), pp. 568-65; Russell, tbid, XXVI (1935), p. 285; Thurstone,
Psych. Rev., XXXVIII, p. 498, et seq. ; 1id., thid, XLI (1934), pp. 26, 29 ; Alexander,
* Intelligence : Abstract and Concrete,” Brit. Journ. Psych. Mon. Supp., XI1X (1935),
p. 75; cf. also Kelley, Crossroads in the Mind of Man (1928).
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Our problem is thus greatly simplified. Under the conditions
imposed we can only subdivide the variance exhibited by a
given examiner’s marks into three main portions—a common,
a partly common, and a residual variance.

562. Accordingly, we may now try to express the various
influences we have enumerated by means of a single equation.
Clearly we must add (or subtract) marks that represent the general
standard, the general or universal factor, the specific factors
(as we may call them), and the random variations, and multiply
(or divide) for differences of unit. We may therefore write

&Ak - ‘—X— Eo— p GJ -
O kg* Cq
where most of the symbols have the same meaning as before ;

X, is the average mark awarded by %k to all the candidates ;
@ their average true mark ; the dashes affixed to 8’ and E’
indicate that these terms, like the preceding, are to be expressed
in standard measure; b,,, by, b,,, may be regarded as new
weighting coefficients, representing respectively the proportion
of true, specific, and erroneous marks, included by % in his actual
marks, when all are in standard measure.

Of all these constants the one of greatest importance is obviously
b, It sums up the reducing effect due to all the other influences,
as though the examiner had to diminish the mark for true and
relevant qualities to make room for the rest. We might, there-
fore, for the moment call b,, his coefficient of accuracy. Were
there no correspondence whatever between his actual mark and
the true mark, then b,, would be zero; but were he able, on
the other hand, to eliminate the influence of § and E, and to
conform exactly to the true average and the true dispersion,
then b,, would rise to 1. If all the examiners could succeed in
doing this, their marks would be identical both with each
other and with the ideal.

How far can we approximate to this perfection, or allow for
lack of it in our intended analysis ?

Section 111.—Adjusting for Differences of Scale : the Average
and the Standard Deviations

563. In practice it is possible to reduce the first three sources
of error very considerably. The usual method is to attempt
some definition both of the qualities to be marked and of the
marks themselves, though such definitions are seldom based on
a sound statistical foundation. One board of examiners, for
example, tells its members that ‘ marks should be sent in on a

@ o Bl 8) 4 by By e (v)
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five-letter scale; ... C should represent a mark allotted to an
average candidate : on a numerical scale, C is equal to 50 per
cent.” Such an instruction defines the average. Again, another
examining body instructs its examiners that “ 30 per cent. shall
be the lower borderline for a bare pass, and 70 per cent. the
lower borderline for those who merit distinction ” : and adds
that ““ in the past the average number of failures has been 4 per
cent., and the average number of distinctions also almost exactly
4 per cent., of the total number of candidates presenting them-
selves at the examination.” Such instructions implicitly define
the amount of scattering—that is, the standard deviation—which
the examiners’ marks should show, and roughly indicate the
general form of the distribution.

The best way to secure an effective agreecment among the
examiners in regard to all these three points is to insist that the
marks should be distributed in broad conformity with a normal
curve, and on that basis to define the letters or the numbers in
terms of their expected frequency. A standard table of this
sort fixes the average, the standard deviation, and the shape of
the curve. This device has recently been introduced into certain
examinations ; and, where a large body of examiners are con-
cerned in the marking of a large number of candidates, has
proved effective.

Even, however, where examiners do not conform to the
definitions and injunctions of the examining body, or none has
been laid down, it is still possible, by keeping the candidates in
the same order but by readjusting the marks (e.g., adding marks
to allow for too low an average, or multiplying the deviations
to allow for too narrow a standard deviation) to correct in some
measure the discrepancies arising from such sources.

564. The nature of these two outstanding influences, and the
importance of allowing for them when they vary widely from
one examiner to another, may be illustrated from the short mark-
list already taken at the beginning of Part II to exemplify
the methods of statistical analysis there adopted (see above,
Table 117, p. 187). The averages and standard deviations!® for
each of the six examiners are shown in the following table.

— )3
1 Calculated by the formula o = ,\/ L= N %) , where z == the individual’s mark,

Z = mean mark, and N = number in group. In dealing with estimatcs derived
from small groups, and particularly when calculating probable errors or tests of
significance, it is now usual to divide the squared deviations by N — 1 rather than
by N. For the above table I have averaged them in the more ordinary way in order
to keep the figures comparable with those given in the earlier part of this volume,
where the * squares of random variations '’ have been averaged by simply dividing
by N (para. 403, p. 190, and following tables).
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TABLE 136
MARKS FOR SCHOOL CERTIFICATE, LATIN : Group I

AVERAGES AND STANDARD DEVIATIONS FOR THE SEVERAL EXAMINERS
Examiner A B C D E F Average
Average Mark . 3860 45-07 49-80 39-66 40-33 42:47 42-46
Standard Deviation . 3-74 3-89 3-87 530 416 3-81 3-83

It will be seen that the average of the most generous examiner,
C, is more than 25 per cent. higher than that of the most severe
examiner, A, and that the standard deviation of the most dis-
criminative examiner, D, is more than 40 per cent. larger than
the standard deviation of the least discriminative, A. As regards
discrimination, all the examiners except D spread their marks
to much the same extent ; their range varies from 13 to 16 marks.
D, however, stands apart ; his range is 20 marks.?

The number of candidates in the list selected is small, namely,
15. But I have deliberately kept to a small sample in order to
illustrate a point to which I personally attach considerable
weight—the need for testing the statistical significance of the
results obtained (whether by calculating the so-called ‘‘ probable
errors > or by applying some more appropriate criterion) before
drawing any final conclusion as to methods or results. Here,
with so few candidates in the group, the probable errors are
inevitably high. Those for the two differences I have just cited
are + 1.12 (for the difference between A’s and C’s average) and
+0-79 (for the difference between A’s and D’s standard deviation).?

1 It will bo remembered that, in investigating the results of this particular examina-
tion, it was decided that tho scripts of these 15 candidates should be “so selected
that the candidates had obtained at the original examination exactly the same
moderate mark” (see above p. 18).  Unless, therefore, the correlation between the
original examiners’ marks and the present examiners’ probable marks for the entire
group is assumed to be zero, this procedure must have somewhat reduced the standard
deviations, and their differences, below the figure that would have been obtained
with a genuinely random sample. L

2 The formule used are those that are most familiar : p.e. gifr = \/ pe. 2+ peg?;

pe.y = 67456 - ON s pe. = 707 p.e.p ; & significant figure is one which is 3 X p.e.

Assuming a normal distribution, this gives, for the difference between A’s and D’s
standard deviations, P (the proportion of cases in which the specified figure is likely
to be exceeded by sheer chance) = +14 or about 1in 7. I should prefer to use standard
errors rather than probable errors; but the latter are still almost exclusively used
by Vgsychologlsts

ith small groups, however, this procedure is apt to yield inexact results: for
methods more appropriate to small groups see Fisher, Statistical Methods for Research-
Workers (1934), pp. 120 et seq., and 214 et seq. With any method of calculation the
difference between the two averages remains significant : but the above procedure
rather exaggerates what little mgmﬁcance might attach to the difference between
the standard deviations. Applying Fisher’s criterion I find P = nearly 1 in 5 instead

of 1in7. (The criterion consists in takingz = 1"96 L and s.d.; _'\/2(N1 N.)

provxded N, nearly = N4 and is not too small; otherwme P for z;, Ny, and N,, can
¢ read from the published tables, e.g., loc. cit., pp. 232-5.)
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The former difference is 10 times, the latter only twice, the
size of its probable error. Thus, in any further analysis of
this particular list, we should be forced to take into account
the divergence between the examiners’ general standards; but
we might perhaps justifiably ignore, with a group so small, the
differences between the standard deviations.! With a group of
more than 35, however, the difference in D’s standard deviation
would begin to outweigh any difference between the averages :
if a large batch of candidates were examined, D’s exceptionally
wide range would make far more difference to the number of
failures or distinctions that he awarded than any of the observed
divergences in general standard.

Accordingly, in analysing results from any larger mark-list,
it would be eminently desirable to reduce each examiner’s marks
to terms of his own standard deviation before calculating the
degree of his random variation. We can illustrate the effect
from the mark-list before us; for C, for example, the averago
of the squares of random variations® would be reduced from
6:7 to 0-42, and for D from 6-9 to 0-21. With this correction,
it will be observed, D, instead of being the examiner with the
largest amount of ‘random variation,” appears much less
erratic than C. Actually, however, in view of the high probable
errors inevitable in so short a list, it is to my mind scarcely
legitimate to compare the individual examiners for Latin by
means of any form of calculation: I cite the figures merely to
illustrate the general procedure.

565. By calculating an examiner’s actual average and standard
deviation, then, we can say how far these two influences are
responsible for the differences in his marks. By substituting
these values in the left-hand side of our previous equation (vi),
we can correct his marks, and virtually eliminate these two
peculiar influences. In what follows I shall assume that these
adjustments have been made ; i.e., that cach mark is expressed
in ¢ standard measure.” Accordingly, let us write z for X—X
with a similar substitution for G.

1 They cannot, of course, be ignored if we propose to compute differences between
examiners which are of the same order, e.g., differences which themselves depend
in part upon standard deviations. After all, * significance ” is a relative term.
Because a difference does not amount to 3 times its p.e., that does not mean that it is
devoid of aXl significance. In the absence of fuller material we are perfectly justified
in making calculations from small groups, and even from technically * insignificant *’
figures, provided we state as precisely as possible how insignificant or how precarious
the results may be.

2 The first figure in either case is taken from Table 117, p. 187.
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Section 1V.—Measuring the Individual Examiner’s
Accuracy : the Coefficient of Correlation

566. We have now two sources of error left to contend with—
S and E. The E’s will be » in number, while the S’s may be
as many as 2"— n — 2. Now, we have seen that, as a rule, the
influence of each 8 is comparatively slight in amount and
comparatively narrow in range. With a well-chosen board of
examiners, agreeing beforehand as nearly as possible on what
qualities are relevant to the examination, the §’s may be all but
eliminated, or at any rate greatly reduced ; what little is left can
be treated as part of the E’s—the effects tending to neutralize each
other in different examiners.! And there are, as we shall discover
in a moment, tests whereby in any particular case we can determine
whether or not any specific factors, common to some examiners but
not to all, have after all been operative to any discernible extent.
Treating the S’s as negligible, and taking G and E to be
expressed in standard measure, our equation is at last reduced to
T =by, g+ by, e eee (vii)
The equation does not mean that if we knew a given candidate’s
true mark, g; say, we could accordingly prophesy exacily what
mark examiner k£ would give, but merely that we can calculate
the mark he will most probably allot, i.e., what is the average of
the marks that he would give to all the candidates who have
g, as their true mark. b,,, therefore, is in effect what is sometimes
called a regression coefficient. Nor can we, as a rule, use b,, to
deduce g from x. The customary notation is to use the symbol
by, for the coefficient used in estimating x, from g, and b,, for
the coefficient used in estimating ¢ from z,.
The geometrical mean of the two coefficients may be defined
as the coefficient of correlation, and written

Tho (= 7o) = /by, . by .

Like the cosine of an angle, a coefficient of correlation varies
from — 1 through 0 to + 1; and measures, on that scale, the
amount of concomitant variation between two variables. Thus
7y, indicates the agreement between the examiner’s mark z, and
the ideal mark g ; similarly, r,,- will indicate the amount of agree-
ment between the marks from a pair of examiners, £ and &'. I
shall suggest in a moment that the coefficient r,,, or some simple
function of it, is the best single measure that we can obtain for

! For this reason I should prefer to speak of K as the residual variation rather than

the random variation, so as to include the wider possibility that not all of it is due
exclusively to random factors or blind chance.
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measuring the efficiency of each examiner: it is, in fact, the
weight that he implicitly attaches to the true mark. When the
marks are in standard measure, b,, = b, = r;, : so that we
may then write?!

Xy ="Tro §+ Tio s «o. (viid)

567. In what follows I assume that » is calculated by the
method of product moments. The proof? may be summarized
as follows. If there are N candidates, we have N equations
of the type (viii) for determining b and therefore r. Accordingly,
on applying the method of least squares, we obtain

j=N
2 (s %15) 1 E‘N )
Tex' = " No,op orN ol (Txs %375) ... (ix)
if the marks are in standard measure.

Thus, to find r,,’, we are in effect multiplying two rows of
the third matrix in Table 134 (M ;)—the Ath row and the k'th—
and averaging the inner products. When we do this for the n
rows of marks awarded by the » examiners, we obtain a new
axisymmetric table (M), identical in form with our original
matrix M, (except for the margin of g coefficients, see p. 247) and
consisting of the 4n(n — 1) intercorrelations® of each examiner

1 The assumptions embodied in this equation and the preceding are usually known
as the two factor theory. Since k= 1, 2, ..., n, thero will be (n - 1) independent
co-ordinates indicated by g and ex. Thus, if we take ry, and r;. to be
direction cosines of the line z; with reference to ¢ and e, each equation of
the type of (viii) above will describe a line that lies always in & two-dimensional
plane. There are n lines of the type e;. Henco, geometrically this means that the
test-measurements are to be represented by points in a space of (n - 1) dimensions.
Each plane passes through two of the (n 4- 1) axes; the (n - l)th axis is & common
central axis representing the * general factor,” and the remaining n axes arc specific
each to a single test. Every line or vector representing a test lies in one of these n
orthogonal planes; none lies in any of the spaces between them.

The investigations on which this theory is based havo mainly been concerned with
tests of intelligence; but I have elsewhere shown (Distribution and Relations of
Educational Abilities, pp. 52 et seq.) that the same appears to hold roughly true of
examinations in elementary school subjects and also (in an unpublished rescarch) of
examiners as distinct from methods of examining. Sce also Note, p. 312.

1 See any textbook of clementary statistics, e.g., Yule, loc. cit., p. 161.

NoTe.—A rapid estimate of the correlation may be obtained by what is sometimes
known as the footrule formula. If the two lists of marks are reduced to an order
of merit, and if d; — the difference between j's position in the first and second list,
then the footrule coefficient

R=1—

With small groups, the calculation can be made in a few minutes. If desired, this
rough coefficient may be approximately translated to the scale of the product-moment
coefficient by taking r = sin ’2'R or (if R< +6) r = 15 R.

3 The table is usually printed with spaces for n? coefficients. But k’s correlation
with k&’ is the same as k”’8 with k; and the correlations of each examiner with himself

are here ignored.

0214) ()
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with his colleague. We thus reach a matrix equation which
compactly describes the construction of a table of corre-

lations from the mark-sheet, namely, M, = l% (M4 M',) where

M, = matrix of marks in standard measure.! But z,,, the
mark awarded to any candidate j by examiner k, was, it will
be remembered, originally considered equivalent to 2Zr,, 2,
the product of the kth row of the first matrix (M,) and the
jth column of the second (3 ;) in Table 134, i.e., M, = M,M,.
Moreover, since the marks for the hypothetical elements are
uncorrelated, Xz;; z;;, = 0 (¢F4'), i.e., M,M'y, = IN. Thus we
obtain a second matrix equation showing the theoretical
relation of the table of correlations to the table of hypothetical
weights, namely, M, = M, M',; i.e., the whole table of inter-
correlations is in theory to be obtained by post-multiplying the
table of hypothetical weights by a transposed version of itself.

The significance of this important result will be clearer if
we first reduce M, to fit the special case we are now considering :
(see Table 137). Here only a weighting for the first element
will be needed for all the examiners: each of the remaining
elements will be peculiar to one examiner alone. The
products are shown in the centre of the table. A later table
(Table 140, p. 293) gives numerical coefficients obtained in
this way.

1 Incidentally the relation between Mz and Mg — the matrices given at the outset
(p. 247) for determining the weights by the method of least squares—now becomes
clear. Let Mx denote the matrix of candidates’ marks, namely,

~ X, XggeeXgy Jand T= T’ = the 1 0 0
diagonal matrix VZ(X2)
X Xyge o Xay 0 1 . 0
o v Z(X,?)
1
Xy Xpg-o - Xnn _ 0 0 VXY

(The capital letter X indicates that the marks are not necessarily in standard measure,
and the block letter M that hypothetical values for g are included). Then Mg =
Mx M’x; and Mg, the theoretical matrix of correlations,= TMx M’ x T'= TMgT". If
oy =0y=...=0p=1, then T T"==1 N =N (where I is the unit matrix and N, as usual,

the number of candidates. Consequently, with standard measure, Mz =2\!’ Mg (the

analogue of the formula given in the text). It will be observed that, if we took not
o but o 4/N as our unit, the scalar matrix would reduce to the unit matrix, and the
operations be somewhat simplified. I may add that, to avoid excessively complicating
an introductory acoount, I do not here distinguish between the observed values of
the coefficients in Mz and the theoretical values (when the distinotion seems necessary,
I use My for the latter) ; nor have I discussed what theoretical or observed values
are to be entered for the diagonal of self-correlations. (On this point, see para. 579.)
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TABLE 137

THE CORRELATIONS BETWEEN KEXAMINERS AS THE PRODUCTS OF
THEIR CORRELATIONS WITH THE GENERAL KFacrTor

! M’y |
i 1 l
‘Exr.1 Exr.2 ... Exr.n |
|
Tig Teg oo Thng |
16 0 e 0 ‘
0 ree ... O
M, 0 0 Tne
QGeneral Individual
Factor Errors My } Totals Products
Exr.lry, r, 0 0 7y,? TigTsg s TiTng,T10 D(rg) " IT{rxg)
Exr.27, 0 74 O |[ToT1y  Tao® oo Pagug!Teg D(rrg) 70" IT(7kg)

Tag & (7o) rug" I1(rxg)

Exr.nr,, 0 O r,“,[r,,,r,g TrngTay +-+ Tng® l
Grand Total 2(1g) 2 (ko) -
Grand Product — H(reg" IT(rey)]

More generally, if z;, includes particular and individual factors
as well as universal, tho observed correlation 7., becomes the
sum of the products, two by two, of what we originally regarded
as the weights for the separate elements, i.c.,

Tir' =Tk Te'v T Tea Tara T oon T Tha Tia e (%)
or, if we group them as suggested above,
= 2(7',“, rk'ﬂ) + 2(74 rk's))
the signs of summation being inserted to allow for the possibility
of more than one factor of each type. There are no terms
Z(Fpu Tr'a’) O Z(ry, 727) because k’s weights for k'’s singular ”’
elements and errors are by definition zero ; and vice versa.

If, as before, we regard 7y, s They» StC., 88 direction cosines
for the examiner &’s mark-line OK (say), with analogous values
for OK’, then r,,’ is determined by the familiar cosine law :—

€08 § = cos a cos a' + cos Bcos B + cosy cosy' + ... (xi)
where § = KOK’ = c08 ~* r;,’, and a, B, y, = €087! Ty,, CO8 ™1 Ty, ,
cos™? Thay with corresponding values for o', g’, y', ete.?

1The formula is familiar to every student of geometry, and holds good no matter
how many dimensions are involved (cf., e.g., Sommerville, Geometry of N IDimensions,
p. 76). As applied to mental measurements this mode of formulation appears to have
originated with Garnett (loc. ¢it. sup., p. 96). Thurstone takes it as the starting point
of his method of multiple factor analysis (Psych. Rev.,, XXXVIII, p. 413).

R
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568. The coefficient of correlation cannot be taken as measuring
an examiner’s efficiency on any absolute scale. r varies with
the standard deviation of the group on which it is based. If a
batch of candidates is perfectly homogeneous—all of identical
merit—then r,, would approximate to zero, however accurately
each examiner marks. Hence r is relative to the internal variation
or variance (squared standard deviation) of the group that is
measured.

As with the mark-sheet as a whole, so with the mark-list for
each of the individual examiners: our aim is to analyse the
total variance into the various contributory portions. Accord-
ingly, if r is taken as meaning the relative weight attaching to
the different factors, it can be conveniently thought of as
expressing the ratio of the several variances. Thus, if we simply
split the total variance of a given examiner’s marks (o,,?) into
two elements—that due to the influence of the common element ¢
and that due to irrelevant or erratic influences, r,,2 may be
taken as measuring the proportion of the variance due to g, and
(1 — r4,?) the proportion due to all other factors. Thus

o.2

Tr?= —— " o (xid
kg C’a’ + 00’ ( )
And we may consequently write
Tie ="1 05+ VI —7g" ¢ .. (xiii)
=g, c08a + € N a .o (x1V)

le., z;; is compounded according to the familiar vector law,
and forms the sum of the projections of g, and e, (measured
along co-ordinates at right angles) on the mark-line making an
angle o = cos~! r,, with the g-line. If we retain the other
factors, then k’s weighting for the general factor becomes

g, 2
Tho = g b il e
A O ko +aks +0ku +ake
= 0,,, since we are taking his total variance as 1.

As before, his divergence from the general factor will be
expressed by

VISt = Vot o T o e (avi)
His divergence from everybody else—his “ individuality,” as it
might be called, will be expressed by 4/c,,* + o04,% The

measure of his self-consistency—his ‘‘ reliability coefficient,” as
it is sometimes termed (r;,)—will be o,,* + 0, + o04,2;

vee (xV)
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so that his ‘‘ unreliability,” or inconsistency as it might better
be termed, will be measured by

VI—=r = Vo' = V1=r —r, —r, ... (xvii)
If o,, is not unity, each of these ratios will have the same
denominator as (xv).!

569. In psychological testing it has long been customary to
measure the efficiency of a test by means of a coefficient of
correlation. To measure the efficiency of a person by the same
device is, however, a somewhat novel proposal. Ordinarily we
take the figures obtained from persons to measure the efficiency
of a test. Here we are in effect taking a figure obtained by means
of a test to measure the efficiency of a person. Thus, instead of
using the examiners to examine the candidates’ scripts, we are
using the candidates’ scripts to examine the examiners. The
change in standpoint involves several modifications in the
customary procedure; but I hope to show that in principle,
though not perhaps in detail, the statistical technique which
has been worked out for factorizing the results of a test is
equally valid for factorizing the operations of a person.?

1 Reliability coefficients are in constant use to measure the self-consistency of
mental tests. It is urgently to bo desired that similar coeflicients be collected for
examiners. With a fairly wide interval of time between the two markings, I find
such coefficients range usually from :66 to ‘95, averaging about -85. They vary
greatly for different subjects as well as for different individuals.

2 Dr. Rhodes, in discussing the procedure I have suggested, has expressed a doubt
whother correlation can validly be applied in this way. I may thereforo add
that I have already subjected this somewhat novel application to a practical
test in several different fields. With the material analysed in the present book we
have no means of assessing the efficiency of examiners apart from internal evidence.
But with the marks from a University examination taken by nearly four hundred
candidates (Teacher’s Diploma, 1925-31) I have regularly employed the procedure here
described on a fairly large scale with a view to measuring the apparent efficiency of
the several examiners. There examiners and candidates were alike personally well
known; and I could secure independent estimates to check my inferences. In
earlier researches I had used the same procedure for analogous problems in vocational
guidance. For example, in order to test efficiency in examining wool by touch, I
asked wool-sorters to arrange fabrics in order of texture, heavinees, and the like.
It was then possible to measure the tactile discrimination of cach * examiner ' by
correlating his order with that of a weighted average furnished by all the testees or
by specially chosen experts. In some cases, an ‘‘ ideal "’ order could also bo obtained
from physical measurement (e.g., for weight, by actually weighing tho fabrics; for
texture, by actually measuring the threads); and it was thus possible to check the
efficacy of the statistical device. (J. Nad. Inst. Ind. Psych., I, 1922, p. 93, cf. J. Text.
Inst., Dec., 1928, p. 172. See also A Study in Vocational Quidance, 1926, p. 59 for
other uses of the correlation between persons.) In a later publication I have roported
experiments showing that the same inversion of the ordinary correlational analysis was
practicable for estimating such qualitative characteristics as artistic capacity and

determining temperamental types.
{Footnote continued on next page.
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570. The upshot so far of the foregoing argument amounts to
this : that we may most conveniently measure the accuracy or
efficiency of a given examiner by the use of a coefficient of
correlation. This proposal might have seemed obvious at the
start. In deducing it at length my purpose has been to bring
out the several assumptions involved and the various influences
that are successively treated as negligible.

The next problem is to find a standard to represent g with
which each examiner’s marks may be correlated. The first
and the most natural suggestion will be to take the average of
all the examiners and correlate the marks of each one with this.
For purposes of illustration let us again turn to the table of
marks which has been used in the text of this book. The corre-
lations of each of the six examiners of Board 1 who marked the
Latin papers in the School Certificate Examination are shown
on the next page (Table 138).

It will be observed that the peculiarity of this approach lies in using a coefficient
of correlation to measure the agreement of an individual’s performance with a standard.
Now all test-performances are really marked according to agreement with a standard—
the objective physical measurement of cach stimulus in a sensory test, the key con-
taining the correct answers in a test of intelligence or scholastic knowledge. If, for
example, & child of 10 answers 40 test-problems out of 100 when the norm at that
age is 50, the result could be expressed quite as well by & correlation (e.g., by a tetra-
choric coefficient) as by a *‘ mental ratio” or “I1.Q.” Where, on the other hand,
there is (as here) no external or objective criterion, the standard—that is the * true ™
get of marks that would be awarded by an ideal examiner—has to be deduced from
the several mark-lists furnished by various persons themselves. That is the only
obvious difference. Indced, a recent writer has actually claimed that the * general
factor "’ usually described as intelligence arises solely from the presence of this all-
pervading standard. (H. F. Adams, ‘“ The Theory of Two Factors: an Alternative
Explanation,” Journal of Applied Psychology, XV, 1931, pp. 16-34, and 358-3717.)
I should accept this argument as applicd to the * general factor ™’ in our present
problem, but not in the more familiar case of the interrelations of intellectual ahilities.
The difference is as instructive as the analogy. Adams, in my view, commits the
fallacy of confusing correlations between tests with correlations between persons.
He therefore assumes that the current formule for factor-analysis are applicable
to both without modification. Although in this memorandum I have mainly stressed
the similarities, I believe that much fruitful work remains to be done by investigating
the differences between the two lines of approach. Professor Godfrey Thomson has
pointed out (Brit. Journ. Psych. XXVI, 1935, pp. 75-76) that the chicf theoretical
difficulty lies in discovering a comparable unit. We can correlate measurements for
two characteristics—say height and weight—obtained from 100 persons: can we
correlate for two persons the measurements obtained for 100 characteristics ?  How
can we apply a product-moment formula to 60, 40, 12, ... when 60 means 60 inches, 40
means 40 pounds, 12 means 12 mental years, andsoon ? Similarly, how can we assume
that 60, 40, 12 ... are in the same units when 60 is Examiner A’s mark, 40 B's, and
12 ¢’s? My answer would be that we must either use covariance, or else firs
reduce the crude scores to terms of the same unit, e.g., the standard deviation or
(for rougher purposes) ranks in order of merit (cf. sup., footnote 1, p. 253). It will
be observed that this is the principle I am adopting here ; and I should be tempted
to criticize the method followed in the body of this book (Part II, pp. 186 et seq.),
were it suggested for universal application, on the ground that each examiner’s
marks have not first of all been reduced to terms of his own standard deviation.
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One advantage of using the coefficient of correlation is that
we can easily make an estimate of the significance or ‘‘ probable
error >’ of the figure so reached. Let me repeat that in investi-
gations such as the present this is to my mind essential. It
might be positively misleading to state that C’s marking
correlates with the average to the extent of -78 and with D’s
to the extent of -47, if with groups so small as these such figures
might easily have arisen by sheer chance.!

Here, whatever test is applied, every one of the coefficients
in the table proves large enough to be fully significant statistically.

TABLE 138
MARKS FOR ScHOOL CERTIFICATE, LATIN : GrOUP 1

CORRELATIONS OF THE SEVERAL EXAMINERS' MARKS WITH THE
AVERAGE OF THE MARKS AWARDED BY ALL

Examiner A B C D E F Avoragoe
" Correlation 926 924  -778  -801  -889  -943 -891
Probable Error -026  -026 071  -037 -038  -020 037

571. To those who are unfamiliar with the implications of such
coefficients, the correlations may at first sight seem high : their
average amounts to nearly -9. Tho implications may perhaps
best be exhibited by employing a further coefficient to express
the reduction of error. This can be calculated by the simple
formula o, = /1 —7r? (cf. equation (xvi), p. 274 above).
Such a coefficient has been termed by French writers a “‘ coefficient
de dispersion lide,” and by American a ‘‘ coeflicient of alienation.”?
Since it is complementary to the coefficient of correlation, I

— 2
1Tn Table 1381 give probable errors calculated by the familiar formula 8745 X 1lv . rl
where N = the number in the group. A more accurate test is to take

ry/N— 2 rvN— 2
z= log, Ve or t= V113

and to employ the tables showing the distribution of z or ¢ (Fisher, loc. cit., g)p. 232
or 158). Enter the tables for z with n) == 1 and ng= N — 2 ort with ¥ — 2. But
when, as here, the problem is simply to decide whether any correlation is present or
not—i.e., whether the ascertained figure differs significantly from zero—a rough
and rapid criterion is to require that the coefficient should at least equal 2 x VN :

thus, if there are, say, only 15 or 16 candidates in the group, the smallest significant
. . 1
coefficient will be roughly 2 X V16 = 5.

2 The latter term is Kelley’s (loc. cit., p. 173 and ref.); but neither term has come
into general use.
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should prefer to call it the ‘ coefficient of non-relation.”t Thus,
if r (the measure of correlation) = -89 (as for the average),
41 — r? (the measure of non-relation) = -46, or nearly one-
half. Again, if » = -78 (as for C), /1 — r* = -61, or nearly
two-thirds. The fraction so obtained shows the extent by
which an error due to a sheer chance judgment is diminished
in virtue of the influences measured by the correlation. It gives
in fact the amount of residual error, when the marks are translated
into terms of the examiner’s standard deviation taken as unity.

Thus, if Examiner C had awarded each of his marks entirely
at random, e.g., by simply drawing figures from a hat, his probable
error would be about 2-6 marks: (with a group of this size the
probable error of the individual mark is roughly one-fifth or
one-sixth of the examiner’s total range). Having read the
scripts, C has reduced this amount of error by about two-thirds,
that is to about 1-7 marks.? The other examiners have succeeded
in about halving the errors they would have made, had they
marked blindly and at random. Even with these high corre-
lations, therefore, a comparatively small amount of accuracy
is achieved. For the other examination results analysed in
this book, where the correlations are much smaller, the amount
of error remaining must be astonishingly large.

572. Between the size of the individual correlations there is
no great difference. Accordingly, before discussing whether
any particular examiner is more accurate than his colleagues,
it will be essential to apply some valid test to determine what
differences, if any, are significant. There is no justice in stating
that the validity of C’s marking is only four-fifths of that of F,
if after all the difference between the calculated coefficients
might easily have arisen from the chances of random sampling.

1 The non-relationship can be given a positive interpretation : if z correlates with
a fundamental factor g to the extent of r,, and if there exists some other factor e
which is independent of g, but which tﬁ)_getﬁer with g completely determines z, then
the correlation of z and eis 4/ 1 — rz,2.  Or, reverting to the twofold analysis of
variance suggested above (p. 274), it follows that, if

- oK = Ok
Tk = 0'kg2 + ‘”‘ea » then 1 Tk = ckgz + ¢7ke8 ’
and so measures the ratio of the residual variance to the fotal variance. /1 — 1y 3
in fact is a standard error of estimate as expressed in standard measure.

Multiplying this coefficient by the observed standard deviation, we obtain the
familiar * standard error of estimate ’ expressed in terms of the original measurements
or marks—i.e., the error made in estimating z; from g, (ex; 4/1 — ri,2 ). This, or
rather its square, is the quantity given above in Table 117 (p. 187), as the (residual)
““ variance *’ (cf. also Table 142, p. 294 below).

3 His standard error is 3:9 and he reduces it to about 2:7: see below, Table 142,
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Calculated by the usual formula! the probable error of the
difference is 4 -074. The difference itself (-943 — -778 = -165)
is 2-24 times this probable error. Such a difference would occur
by chance about once in 7 or 8 times—that is to say, in comparing
half a dozen coefficients like those in the table (15 comparisons
in all) it would actually be surprising if there were no such
difference. Since then all the examiners correlate with the
average of the whole board to much the same extent, it would
seem to follow that, in determining the ‘ ideal ” mark to be
allotted to the candidates, we might safely take the simple
and unweighted average as indicating the ideal (as, for example,
has been done by way of a first approximation in the body
of this book in para. 394).

In other examinations, a very different situation may be
found. In my earlier analysis of the results of a University
examination, covering nearly 400 candidates, I found that the
correlation between examiners marking the same scripts—an
internal and an external examiner, for example—might occasion-
ally sink as low as -4 or even lower. (Low coefficients occur
still more frequently when the different examiners are marking
the same candidates for different branches of the gencral subject.)
Thus, once again the problem arises: how can we determine the
“true”” marks for the candidates, when examiners differ so widely
in the accuracy of their assessments ? No longer will it seem
legitimate simply to average each examiner’s marks just as they
stand. Even with School Certificate Latin the method is
obviously of doubtful validity in the case of C. When correlating
C’s marks with the average we have included in that average
(’s own marks; this must plainly exaggerate his apparent
agreement with the ideal. Had we omitted his mark from

1 Seo footnote 1, p. 277. Where the coefficients are high, and particularly where
the groups are small, the familiar criterion based on the formula used abovoe is apt
to bo inexact. In such cases the distribution of the coeflicients is not normal. The
simplest plan is to compare the values, not of r but of z == tank —1r, for which the
distribution is very nearly normal (cf. Fisher, Statistical Methods for Research
Workers, p. 185 et seq. ; Dawson, Computation of Statistics, p. 140 : both give tables ;
or the tables of natural logarithms or hyperbolic functions may be used). These

values are given in Table 139 below. 'Then, in considering the significance of the
differences, we may take the probable error of each coefficient as approximately

o B
V %;4‘13 -, i.e., here + -195. It is independent of the value of the corrclation ;
consequently the probable error of the difference between any two of the values of z
will be + -276. No difference reaches three times this value ; hence none is significant.

TABLE 139
ScuooL CERTIFICATE LaTIN : Group I
VALUES OF tanh—'7 FOR THE SEVERAL EXAMINERS
Examiner A B C D 5 F Average
tanh—r . . 1-63 1-62 1.04 1:43 1-42 1-76 1-43
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our estimate of the ideal, his correlation would have been signi-
ficantly lower ; still, to omit his marks altogether seems almost
as unjustifiable as to include him on equal terms with the rest.

573. Evidently a better estimate of the ideal mark could be
obtained by keeping each examiner’s contribution, but weighting
his marks according to his relative accuracy. How, then, are
we to determine the weights ? As a first approximation we
might begin by using for our weights the correlation of each
examiner with the unweighted average. This weighted average
would then yield a slightly better approximation to the * ideal ”
mark. We could thus recalculate both the correlations and
the weighted average; and then repeat the process until no
appreciable change in the coefficients was produced by the
further recalculations.

To build up these successive approximations, however, would
often prove a very laborious process; and the assumptions we
have already made will enable us to determine the correlation of
each examiner with the hypothetical true marks more directly
by a perfectly simple formula. Let us, therefore, proceed to
inquire how such a formula may be deduced.

Section V.—To Determine the Correlation between the Marks of a
Given Examiner and the Hypothetical True Marks : the *“ H.G.F.”
or *“ Saturation Coefficient

574. By multiplying the matrix of weightings by the transposed
version of itself we found
Trr' = Ty T’y T Taa Tals T oo T+ Tao Tog <o (xviii)
(equation (x), p. 273), where r,,, 7, ... denote the weights
attached by examiners k£ and %’ to the 1st, 2nd, ... q¢th elements
respectively. If only the 1st element is common to all the
examiners and is consequently identifiable with g, the equation
reduces to Ter = Tio To'o

where r,, denotes k’s correlation with the hypothetical general
factor g (his saturation or h.g.f. coefficient, as it is sometimes
termed).

This result may most simply be proved without the compli-
cations of matrix multiplication as follows.

575. Let xy;, €g5 «.. , Ty, ... , T,y be the marks awarded by
a series of n examiners to any given individual j. Let the marks
be measured as deviations from the average of each examiner, and
let their standard deviations be ¢, o3, ... , 04, ... , o,. Using

the same notation as before, b,, =7,, Z—" will represent the weight
g
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which & gives to g, i.e., the so-called regression coefficient for
determining the most probable value of x,; for any given g,.
If the marks are the result of components of two kinds, first the
hypothetical general factor influencing all the examiners but in
different degrees, and, secondly, a series of » independent
components peculiar to each examiner (his error, if we please
so to regard it), we may put

xu == b]a . g’ + 81'
Xay; = bzg - 9; + ey
......... etc.

Thus, the correlation between z,; and x,, (i.e. between the
mark-lists of the two examiners, 1 and 2),

2wy ) -
T = G=12, ...N)
— 2 {(by, .9+ ey) (by, - g+ e,) |
N Oyy T
— b}u bﬁa avz
o gy 02
(the other terms in the product disappearing,
because 7,, , 7,,, andr,, all = 0)
= T‘g 7'2”.
And generally
Tur' = Tio Th'y ... (xix)

<

In other words, if there is no ‘‘ specific influence ”’ common to
the two examiners, then, theoretically, the correlation between
k and £’ should be the product of their two respective correlations
with the true marks.

576. From this two corollaries follow :—

First, TiaTag =T, Ve T3y Ty
T1aTaa = T Tay T3y Ty
Hence, 7,734 — 71372, =0 v (xx)
r r i
or 12 Taa oo (xx1)
713 T

The left-hand side of equation (xx)—sometimes known as a
¢ tetrad difference ’—represents a minor determinant of the
second order from the original matrix of intercorrelations. When
all such 2 X 2 minors vanish, all the intercorrelations can be
explained by postulating one all-pervading factor and one only :
this will be obvious on considering the 2 X 2 minors of M, in



282 MARKS OF EXAMINERS

Table 137 (p. 273, above). Such a matrix is said to be of rank 1.
On the other hand, if they do not vanish, or at least approximate
to zero within the limits indicated by their probable errors,
the present method of analysis can lead only to provisional or
incomplete conclusions. But, on considering the origin of the
terms in equation (xviii), it becomes clear that the theorem
just enunciated can be given a more general form : the smallest
number of factors that will account for a set of intercorrelations
is indicated by the rank! of the set. When equations (xx) and
(xxi) are satisfied throughout the whole set of coefficients, i.e.,
when any two rows or columns are proportional, the coefficients
are said to form a ‘‘ hierarchy.”?

Secondly, TiaTis _ T1gTagT1gTag _ .. o .
—_— = S =y ... (xxii)
Tas Ta, T3y

Consequently, unless all three coefficients are positive or only
one coefficient is positive, r,, (and consequently r,, and r,,)
will be imaginary ; and again the simpler method of analysis
will be inapplicable.

The obvious causes that might lead to an infringement of these
two conditions are (i) the presence of ‘“specific”’ influences, common
to two (or more) examiners but not to all; (ii) the presence
of large fluctuations in the observed correlations arising from the
small size of the group examined—i.e., from the errors of sampling.

577. We have, then, as an equation for determining the

1The “ order” of a determinant (or matrix) is defined by the number of rows
(and/or columns); its * rank ’ by the highest order of minors that do not vanish.
In earlier books on algebra ‘‘ rank *’ is sometimes used for * order.”

2 Equation (xxi) was first given in that form in my early article on intelligence-tests
in Brit. Journ. Psych., III, 1909, p. 159 : but, as is there pointed out, it is immediately
deducible from Prof. Spearman’s previous work (Zestschr. f. Psych., XLIV, 1906,
p. 85; cf. also Amer. Journ. Psych., XV, 1904, pp. 274-5). Statistical readers will see
that it follows at once from Udny Yule’s well-known formula for partial correlation
(Introduction to Statistics, p. 239 : see below, equation (xliv)). It serves as the most
convenient preliminary criterion for determining by rough inspection the tendency
towards hierarchical arrangement. For a more exact check Prof. Spearman has
devised an ingenious method of procedure which depends on comparing all the tetrad-
differences given by equation (xx) with their probable error: see Abilities of Man,
Appendix, pp. x ef seq. As regards the application of the general factor theory to
the problem of intelligence-testing, Prof. Godfrey Thomson has advanced certain
important criticisms (see Brown and Thomson, Hssentials of Mental Measurement,
esp. oh. X, sect. 5, on ‘ Hierarchical Order as the Natural Order among Correlation
Coefficients ”’ ; also Thomson’s later investigations of the mathematical aspect of
the problem in recent numbers of the Brit. Journ. Psych., especially XXVI, 1935,
pPp- 63-92). Thomson’s attitude in regard to the point at issue here may perhaps
be summed up in his statement that if the tetrad-differences are zero ‘ it is possible,
though not imperative, to postulate a mathematical quantity g which forms the
sole source of the correlations ™ (loc. cit., XXV, 1934, p. 94) ; but this (as he has
pointed out) is only a partial statement of his whole position. The application of
the general factor theory to the present problem appears to Professor Thomson (as I
understand from private discussion) to be perfeotly valid.
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correlation of any examiner (say No. 1) with the ideal mark

T, = + \/ r’*::t';'»“" .. (xxiii)

k

where k and k' are any two other examin’;rs. With this formula,
when there are more than three examiners, we shall have as
many determinations for r,, as there are pairs of examiners.
Owing to chance fluctuations, these determinations will not
exactly agree. We must therefore find some method for
extracting the most probable estimate or average. There are,
as I have pointed out in an early publication dealing with this
problem,! several expedients that may be adopted for this
purpose ; and more than one has in point of fact been used in
researches on mental testing.

578. If we have reason to assume only one general factor,
then we can take the true values for r,,’ to be those given by
M- in Table 137 (p. 273, above). Accordingly, to find a general
determination for r,, (say), we may now follow ecither the
principle of the geometric mean or that of the arithmetic mean.
The former involves taking the product of all the possible values ;
the latter their sum. (The sums and products are shown in the
right-hand columns of the table.)

(i) For the product method, we simply take the geometric
means of all possible determinations. We have

%T‘?n_:_n(fkv? _ 4 V1)

w==%x 2, 7 T = 2
N T ()  rex)
G.M. of Coeffs. in 1st Row
'G.M. of all Coeffs. in Table
(ii) For the summation method, we might simply take the
arithmetic means of all possible determinations. In practice
difficulties may be encountered with both methods.?

1 Brit. Journ. Psych., loc. cit. sup., p. 163.

2 (1) rg,s may at times be nearly zero; consequently the resulting ratio obtained
in calculating rj; may be indefinitely largo (the true value of r,,, of course, cannot
exceed unity). The presence of this indefinitely large value ‘may greatly falsify
the mean obtained by either multiplying or summing the several ratios.

(2) We might overcome this difficulty by considering the probable error of
each observed coefficient: we could then weight the determinations accordingly,
or simply ignore those based on values that are of no statistical significance. In any
case, however, the labour involved will generally be out of all proportion to the gain
in accuracy : for each examiner or test we may have to average 4 n (» — 1) quantities,
that is § n2 (n — 1) for the whole table—nearly 5,000 with a set of 10 tests.

(3) The distributions tacitly assumed by adopting either the geometric or the
arithmetic method of averaging are neither of them in strict conformity with what
is known of the chance distributions of correlational coefficients : we might attempt
to overcome this by working with the hyperbolic tangents; but the labour would
be still furtber augmented, even if the procedure were shown to be valid.

r oo (xXiV)



284 MARKS OF EXAMINERS

By summing the numerators and denominators separately,
however, we may in part evade these difficulties ; and so reach a
slightly different formula, still analogous in its structure to that
reached by the product method.

Taking an arithmetic mean in the ordinary way we have

1 (711714 T12 713 T13 714
Pt =—-—<{——=4 ...+ =4 L+
g n 712 Tas T34
. Tufut e+ rars e F et
Tia + o+ Tag A+ o+ Tag A .
. 17 r r r r
provided BB N2 o TA3 T — L exactly.
T1a Tas T34

On this assumption we may deduce a convenient formula as
follows (I write it in a form which brings out the analogy with
the result of the product-method) :—

ERCEAS L2

r, = + ) = SV R L (xxv)
'\/;,lz.,; {2 Tro & Tiy } '\/z(rkk') ’

. A-M. (or Sum) of Coeffs. in 1st Row
" Root of A.M. (or Sum) of all Coeffs. in Table

This simple formula, which I gave and used in an early
publication,? is the speediest of all, and seems by far the best for
most purposes where a quick approximation is required. It
will be instructive to observe what it implies when the precise
conditions under which it has been deduced do not hold good.

We have been assuming that all the intercorrelations are
due to a single general factor only. Let us now suppose that
there may be in addition other factors, common to some or all
of the examiners and having a different scheme of weighting—
specific factors, in short, such as those indicated in the matrices
of hypothetical weightings in Tables 135 and 137 (pp. 264, 273
above). On determining r,,’ by Garnett’s ““ cosine law’’ (equation

1 Distribution and Relations of Educatsonal Abilities (1917), p. 53.

Originally I proposed to use the geometric mean, not so much because the quantity
to be calculated has the form of a ratio, as because the manner in which the variations
were distributed took a markedly asymmetrical shape. At that date, however, the
distribution of correlation coefficients had not been investigated with exactitude
(see Biometrika, Vol. XII, p. 125); further experience of such distributions led me
later to prefer the formule given by (xxv) or (xxviii). There is evidently room for a
more intensive study of the mathematical nature of the problem from the standpoint
of the chance-distribution of the coefficients to be calculated; but to determine

along these lines what method of averaging is theoretically most appropriate would
evidently involve a somewhat complicated piece of work.
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xviii), and adding the totals and grand totals as before, we find :—
Z(ry) 1 1y 1, 2 Tk, T Ths, z ey T oo

V Z(ry) (2 rlg)’ + (2 7'1. )’ + (2 7'13 ) L SIS
where s,, $;, ... denote the addltlonal “ specific ™’ factors. If,
therefore, we take the value given by equation (xxv) to represent
the value of 7,,, we are implying either r ke Tiap -+ 8l = 0 (the
assumption from which (xxv) was actually deduced) or else that
the sums Z(r,, ), Z(ry,), ..., each = 0, ie., that r,, (and Ths,)
includes negative weightings as well as positive, and that
the sum of the negative values (as with the deviations about a
mean) equals that of the positive.?

679. In applying equation (xxv) as it stands there is what
may seem at first sight a practical difficulty. Our tables of
intercorrelations include no coefficient which can fairly represent
the correlation of each examiner with himself. Even if we had
them, the reliability coefficients would not serve: for they
include, as we have seen, besides the influence of the general
factor (and the overlapping specific factors, if any) the effect of
the individual factors peculiar to the examiner himself, and
their magnitude is thus unduly augmented. The difficulty
can easily be overcome by successive approximation. In
the spaces for these self-correlations trial values are inserted by
smoothing the several columns. These are checked by com-
puting r,,? when r,, has been found by equation (xxv). Unless
the table deviates widely from hierarchical arrangement, a
re-calculation of r,, is seldom found necessary.

We can, however, if we desire, deduce a direct algebraic
formula. By dropping the self-correlations from our theoretical
table, we reduce the number of coefficients in each row from n to
n — 1 and the number in the whole table from n? to n(n_2—:1)
(since 7., = 7,})-

Accordingly, (i) by the product method we have, after can-
celling common terms in numerator and denominator,

e |

Ty =+ 7 ortreo— | — oo (xxVI)
{H(rkk )% 3(n—1) (n—13)

1 On referring to cases where such values have been calculated (the fullest collection
are those given in Mr. Alexander’s tables, loc. cit. sup., pp. 33 el seq.) it will be
seen that this is approximately so : the slight divergences are traceable to the special
treatment of the self-correlations.
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Thus the geometric mean is still available, and can be quickly
computed by logarithms : but, as before, if the coefficients are
low, it is apt to give impossible results.

(ii) For the modified summation method, we have

2 (748 7 Pia T
T1,% %1: la+ 12 u__l_”.}

T m—=1)(n—2) | 7.5 Tau

And, proceeding as before, if each of the ratios within brackets
were exactly equal, we could write

Tyg 7 g 7 DN (P
rlga__:_n 13 + T1aT1e + , that is ﬁ_{ !lc_rlk_)

Tas + Tie + . Z(7r’)

(where k + k&’ or 1; and 7., and r,, being equal, are not both
included)

_ z;(rl )2 — 2(ry 2)_
e = E ) = 220

... (xxVii)

where X(r,,) indicates as before the sum of all the coefficients
in a row and Z(r,,) the sum of all the coefficients in the table.
This last formula is due to Professor Spearman!; and r,,, as
thus calculated, has been termed the  saturation-coefficient.”

The foregoing proof, however, is open to a theoretical
objection. Strictly it is invalidated by the very conditions
it is framed to meet. Unless the ratios it seeks to average
are unequal, there is no need for the formula ; but if the ratios
are unequal, the separate summation of numerators and denomina-
tors is no longer legitimate.

There is an obvious way of meeting the difficulty. Including
self-correlations, we have }n (n + 1) equations to determine
n quantities; and the several equations are likely to be
inconsistent.

(iii) Accordingly, following the method of least squares, let us put

Tse — Tig Thog = €41 7§=1, 2, e,
J=L2..,n

where e;;, stands for the errors or residuals. In accordance
with the usual procedure, square the expression on the left, sum
first for k=1, 2,..., n, and then for j =1, 2, ..., n, in turn.

1 Professor Spearman’s statistical methods have been developed in a long series of
original papers by him, beginning with the early and supremely important contribution
in the Amer. Journ. of Psych., XV, 1904, pp. 268 et seg. They are concisely sum-
marized in the Appendix already cited (The Abilities of Man (1927), pp. i—xxii).
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Differentiate in respect of r,,, and set the first derivative = 0;
we finally reach

— T T+ 1 T, =0

. 2 r r .os

ie., Ty = "2(7‘(:_‘:,{)&) .o (XXviii)
. ‘?(tkv ’_'ﬂc) 1
=T1q z(;‘l;aﬂrlk) .os (XXIX)

This equation, as we shall find in a moment, yields a decidedly
closer fit to the actual tables to which it is applied!; and, with
certain obvious modifications necessitated by slight changes in
the initial assumptions, the simple proof just given leads to a
formula identical with that derived by Hotelling for his first
¢« principal component.”?

580. It will be observed that the various formule for finding
7y, given by equations (xxv) to (xxix) are all in their essence
approximation formule. Their apparent divergence, therefore,

1In applying this formula, as with the preceding, wo start by taking trial-values
for each 7jg, and assume each rj; = r,,®; we then calculate tho right-hand side of
equation (xxix), and observe whether the result agrees with the original figure. For
the final value use equation (xxviii).

Tn its general form the equation reached above is analogous to the preceding (xxv).
The differences are similar to those between a standard deviation and an arithmetic
mean. The present formula may be deduced from the identity

1 S
on \/22‘(%’)
Tig =Tig T -
o5 V/2E(reg?)
just as the other (xxv) is deduced from the identity
2("Irg)
Tig =Ty _

n V20w

The principle implicit in both is an endeavour to equate the scales of the observed
coefficients and the theoretical by calculating moments. It will be remarked, however,
if we convert (xxix) into standard deviation form, we take 0 as the origin (hence the
2 n values): but this assumes that negative values of ry, arc as likely as positive,
which is not the case.

If, accepting (xxv) and taking zgj = rig 7gj + 7ks ¢j, We BUM for k, we have
apparently 2(zxj) = zgj E(rig) + 0 = 2gj 4/X(rip), or 2g = ¥(2ky)//Z(rkk).  Thus,
zgj (j’s “true mark ™ ‘as thus dotermined) has the appearance of being simply an
unweighted average of the original marks (or rather their sum expressed as a multiple
of the s. d. of such sums). But the assumption (Srg)? = Ergg’ — (2reg)? = 0 exactly
(though made by Thurstone: cf. p. 306) is scarccly valid. For a better mode of
determination, sce p. 297 et seq.

2 Journ. Educ. Psych., loc. cit. sup., p. 429. Hotelling works with ratios instcad
of with the h.g.f. coefficients themselves ; and, presumably because he assumes no
co-ordinates for sampling errors, he starts with ** corrected ”’ coefficients and puts
the self-correlations = 1-00. In practice this latter assumption seems peculiarly
apt to disturb the relations of ** general ”” and * specific ”’ factors.




288 MARKS OF EXAMINERS

need trouble us no more than the divergences commonly found
in other instances between alternative methods of averaging.
Which formula we prefer will depend mainly on the underlying
conceptions with which we are working.

(i) If we adopt what I have called the method of F-axes we
shall incline rather to the simple summation-formula. Having
n tests or examiners whose standard deviations have been
equalized, we shall represent their test-lines by vectors in
n-dimensional space. Then, to obtain a common component
which shall represent them all, it will be natural to average their
deviations by taking first moments (equation (xxv)). This pro-
cedure is equivalent to what Thurstone has recently called the
centre of gravity method.! I used it in my earlier researches,
and, as noted above, found it the best for first approximations.

(ii) If there is evidence that one factor is of overwhelming
influence, while the influence of the others is narrow and slight,
we shall seek a common axis where all the test planes intersect.
This is the method of Spearman and his followers : since they
omit the reliability coefficients from their matrix, they have
usually adopted the summation formula in the shape given
by equation (xxvii).

(iii) The product-method (xxvi) has recently been suggested by
Thurstone as ‘ applicable to the special case of the Spearman
g-factor problem,”? and as therefore forming an alternative to
Spearman’s equation (xxvii).? After my first investigation on the
so-called g-factor I rejected it on empirical grounds as giving the
poorest fit of all the methods then tried ; and it seems hardly in
conformity with what is now known of the chance distribution of r.

(iv) If we start with what I have called T-axes, then, just as
in dealing with two tests only, we take the principal axis of the
frequency ellipse to represent the factor that accounts for the
greatest amount of variance, so in dealing with » tests or n
examiners we may take as representing the chief common factors
the principal axes of the n-dimensional ellipsoid ; and the most
general factor of all will be that which accounts for the greatest
amount of total variance and will therefore be represented by
the longest axis. This in turn means finding a factor, g, say,
which shall be such that the sum of the squares of all correlations
like 7,, shall be a maximum ; and leads to a formula analogous
to equation (xxviii).

1 Psych. Rev., loc. cst. sup., p. 414.
3 Theory of Multiple Factors, 1933, p. 62.

31t has also been used by Dr. Rhodes in applying what he terms the *new
method  to the present problem (see Appendix II, para. 613).



MEMORANDUM I 289

581. If we envisage the possibility that there may be more
than one general factor, the problem becomes more complex.
The simplest approach would be to follow the procedure adopted
in measuring the correlational angle where two variables only
are concerned. There the two axes of reference are rotated
until they coincide with the major and minor axes of the contour
ellipses, with the result that the coefficient of the product-term
(2 7,,) is eliminated from the equation for the ellipses.! The proof
usually adopted for two variables, however, cannot be trans-
ferred as it stands to the case of three or more variables; but
the procedure applicable to the latter case can always be used
for the simpler. It may be summarized as follows :—

Let 7 = j—"—"'rr, where 4, is the determinant formed from
R

the matrix of correlation coefficients M, and 4,, is the comple-
mentary minor of r,, in 4z. Then, by the theory of multiple
correlation, the ellipsoids of uniform frequency will be given by

Flz, zo, ..., 2,) = F (say) =2 20 x, x).
k k'

For purposes of matrix manipulation, this equation may be
written more concisely X'M X, where X’ denotes the one-rowed
matrix (x,, 2, ... ) and M denotes the matrix of the quadratic
form ; i.e.,

M= r 12 . "
it g2z
rﬂl rﬂl rﬂ”

Since r**' = é"’”{ 5 M = My~*. To determine the principal

R
axes of the ellipsoid, the original rectangular axes of reference
must be successively rotated until they coincide with the principal
axes of the ellipsoid. Accordingly let L denote the matrix of

direction cosines, and p the radius vector. In polar form the
1

equation may be written L' M L =~~g,- -. The problem then is

to determine the maximum value of p under the condition that

1 The two correlated variables are thus reduced to terms .of. two uncorrelated
variables, whose variance is Tespectively a maximum and a minimum. See above,
p- 2564, and, for the usual proof, Yule, loc. cit., p. 321.

8
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L' L =1. As in the case of two variables, this is equivalent
to eliminating the product terms from F and so reducing it to a
sum of squares, such as

M X 24 A X244 A, X2

The usual procedure is as follows. If the discriminant of
F is not zero, it is always possible to find real values of a multiplier
A (say) such that the discriminant of F — A(x,% 4 z,2 + ... +2,2)
shall be zero; and it can then be shown! that the coefficients
A1, A, A ... are identical with the roots of the equation
IM — ALl = 0.

Multiply both sides of this equation by M-! (that is by the
matrix of observed coefficients, M;); expand; divide each
row by — A. We thus reach the following equation for deter-

.. 1
mining - :— .
711 — i 712 oo 7'1” = 0
1
Ta1 723 T T2n
1
7‘”] Tﬂg e T,m - )\

It follows that the roots of this equation, ; , :T’ ;T , ++. @T€ propor-
1 2 3

tional to the lengths of the principal axis. The longest axis

(;\~ say) will be that of the most general factor of all (g say),
1

1 The proof, originally due to Cauchy (Fuvres, 1829, 2~ sér., Vol. IX, pp. 1756
et seq.) is to be found, with various modifications, in most textbooks on solid geometry
(e.g., W. H. Macaulay, Solid Geometry, 1930, pp. 110 et seq., or D. M. Y. Sommerville,
Geometry of N Dimenstons, 1929, pp. 59 et seg.). The formula required above, however,
may be more simply deduced as follows. Let x’ be the one-rowed vector [x,, x5, ...},
L the matrix for transforming = into x, and A the diagonal matrix of coefficients

A0
[o N ]

Then, assuming it to be always possible to reduce '’ Mz to a sum of squares such as
A\ X2+ A x2 4 ..., we have
Mz =1x"Ax
orx’ ' Mz = x"AL 2
hence M L = L A
or(M— A)L= 0
which is the equation given in the text.
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and will thus represent g’s contribution to the total variance,
i.e., Z(r,,?). For each value of A we have the following set of
equations to determine the proportionate values of the direction
cosines :—

(M — A1) L=0, that is (Mp— ;I)L —0; or
1
("11—")\;) I+ 7ilia+ oo + 112 lia =0

1
Ta1 by + (T2 — )\‘1) st oo + 73, =0
etc.

If the solutions of these equations be written 1,,P, {;,P, ... , we
can derive the saturation coefficients by the equation

V1
V2AURD I

And similarly for the saturation coefficients for the more specific
factors, r,, , ete.

If we regard s;, not as specific factors but as sources of error,
the above formula for r,, becomes identical with that given by
equation (xxviii). Hence the formula which has been derived
above on the assumption that all factors except the most
general might be treated as negligible still holds good even if
there are as many general factors (that is, common or partly
common factors) as there are tests.!

582. We have now obtained a direct method for estimating
how far the marking of any given examiner correlates with the
hypothetical true marking at which presumably all are aiming.
Taking the mark-lists for Latin by way of illustration, let us
calculate the ““ h.g.f. coefficient ”” for each of the six examiners.

’rka = lll P

1 This is in effect a simplified version of the second proof given by Hotelling, loc. cit.,
pp- 426-7. If the argument as I have stated it above be set out in full for the cases of
two variables and of three, it can easily be followed by the student with no knowledge
of advanced mathematics ; and the extension to the n-dimensional problem becomes
obvious.

Hotelling also offers an alternative form of his proof. Following the usual procedure
for conditional maxima (Lagrange's method) he takes partial derivatives and intro-
duces the \'s of the foregoing argument as undetermined multipliers and then evaluates
them (loc. cit., p. 423). It is instructive to note that this method can be readily
applied to the construction based on T-axes with the 8.d.’s for the tests set equal to
unity. With this construction the requirement will be that the sum of tho projections
of ail the tests on the g-axis shall be a maximum. The result is identical with that
just reached by using T-axes. It differs from the simpler solution obtained for F-
axes merely in using second moments instead of first.
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The first step is to compute the intercorrelations between
each examiner and the rest (Table 140).! The coefficients
range from -48 (a figure that is barely significant) to -86, and
average -75. Had we a random sample of scripts instead of
scripts selected on the basis of equal and approximately average
marks, we should here doubtless have obtained somewhat higher
coefficients.? Generally I find that, with unselected samples,
the correlations range between -6 and -9 according to the nature
of the subject marked. On experimenting with examinations
for academic subjects by means of what are sometimes called
“new type ”’ question-papers (papers requiring a large number
of short answers instead of a small number of long answers,
and generally modelled on the lines of written tests for
intelligence) I have obtained correlations between the marking
of different examiners rising to nearly 1-00 and rarely falling
below -9.

! The averages of the observed correlations (Table 140, p. 293, last line but two)
are, as we should expect, a little lower than the correlations with the average
(Table 138, p. 277, top line). They thus furnish an alternative indication,
though not a final indication, of the relative accuracy of the examiners as judged by
a comparison of their marks with their colleagues’. These average correlations
are, in fact, the figures which the French investigators use in calculating the relation
between each examiner and la vraie note. (I am grateful to Sir Philip Hartog for
drawing my attention to this point, and allowing me to see a copy of the advanced
proofs of their report, since my own memorandum was written.) It appears that the
French investigators have implicitly followed much the same line of reasoning as
that set out above : indeed, they refer freely to the methods, and employ the formule,
of Spearman and other English psychologists. Having calculated such tables as
the above, instead of computing a ‘“ saturation coefficient * from the figures, they
have used the simple average. They then employ the formula ak»\/ 1 — e to
measure the standard error or deviation, des mesures faillibles (actual marks) autour
de la vraie valeur qu’elles visent : (here 7’ = the average correlation calculated as
above). This formula takes the place of my formula ok\/ 1— % In my opinion
it gives approximately the correct order of merit for the several examiners, but slightly
overestimates the absolute amount of their * standard error.”

The grand average (-75), it is interesting to note, is here of much the same size as
the average found by the French investigators. Taking all the subjects for the
Baccalaurcat, 100 scripts for each subject, and 6 examiners for each script, they
find that the average of the 165 correlations they have calculated amounts to -71.
It would be of great interest to compile similar averages for other subjects. In my
own limited inquiries I find, for example, that where two examiners, an internal and
an external, have marked the same scripts in complete independence, the correlations
for papers on mathematics rise to ‘91; those for English literature average only
63 ; those for psychology :58; and those for philosophy -46. If we proposed to
reduce the personal peculiarities of the markers by increasing their number, and took
the accuracy of the mathematicians as our ideal, we should require, in a subject like
philosophy, an internal board and an external board with at least 12 examiners on
each before we could raise the correlation sufficiently to indicate the same degree of
agreement between the internal marks and the external marks in that subject as
obtains between two examiners in mathematics.

2 See footnote 1, page 268 and § 568, ad init.
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TABLE 140
MARKS FOR SCHOOL CERTIFICATE LATIN : Grour I

AcTUAL AND THEORETICAL CORRELATIONS BETWEEN THE MARKS
OF THE SEVERAL EXAMINERS!

H.g.f. coefficient determined by Summation Method
Examiner F A B E D C Average

H.g.f. coeft. ‘951  -920 -910 -863 ‘855 -726 -871
H.g.f.

Exr. coeff. Actual -860 -837 ‘815 -837 -708 811

F 951 Theoretical (-904) -875 -865 -823 -803 -686 810

Difference —+015 —-028 —-008 +-034 +-022 +-001

Actual -860 -803 742 851 7056 -792

A 920 Theoretical 875 (-846) -840 ‘798 -779 -665 ‘792

Difference —-015 —+037 —-0566 +-072 +-040 -000

Actual -837 -803 ‘800 -812 670 -785

B 910 Theoretical -865 -840 (-828) -789 -770 657 -785

Difference —-028 —-037 +-011 +-042 +-013 -000

Actual 815 742 -800 <722 -688 753

E 863 Theoretical 823 -798 -789 (-745) -731 625 -753

Difference —-008 —-056 +-011 —+009 4-:063 000

Actual -837 -851 -Bl2 722 478 -740

D :855 Theoretical -803 779 770 731 (-731) -609 -739

Difference -+ :034 4072 +-042 —-009 —+131 +-001

Actual 708 705 670 -688 478 -850

C 726 Theoretical ‘686 6656 ‘657 6256 -609 (-5627) -649

Difference -+ :022 +--040 +-013 +:063 —-131 +-001

A { Actual 811 792 785 753 -740 -650 -7155
verage Theoretical -810 -792 785 753 -739 -649 -756
Difference 4--001 000 000 -000 -+-001 4-001 -000

Having calculated the intercorrelations, the next step will be to
compute the h.g.f. coefficients by one of the methods described
above (equations xxv, xxvi, or xxviii). Here for the sake of
comparison I have used all three—the product method, the
summation method, and the method of least squares. The final

1 For the observed or *‘ actual ” correlations, the probable errors, calculated by
the usual formula, range from 4 -094 to £ ‘032. But the latter slightly exaggerates
the significance of the lowest coefficient. For r = 478, :t = 1-96. Assuming nor-

mal distribution, such a coefficient might arise about once in 20 times or just a
little more frequently. Using the ill:liﬂhed tables for ¢ (Fisher, loc. cit., p. 1986)
and taking P = ‘05 (1 in 20) as marking the borderline for significance, we find that
with groups of this size the smallest significant coefficient would be -514.

T
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results are shown in Table 141. Since the original matrix of
observed correlations is nearly hierarchical, all three determina-
tions agree pretty closely. On averaging the squares of h.g.f.
coefficients, we find that the “ general factor *’ as thus determined
accounts for -764—rather more than three-quarters—of the total
variance. The rest, therefore, must be attributable to more
specific factors or to random errors.

TABLE 141

MARKS FOR SCHOOL CERTIFICATE, LATIN : GrouP I

CORRELATION BETWEEN THE MARKS OF EacH EXAMINER AND THE
HypoTHETICAL TRUE MARKS

Examiner A B C D E F  Average
H.G.F. Coefficient by
Least Squares Formula -920 -910 726 -855 -863 -951 -871
Summation Method 922 -911 721 844 <866 -950 -869

Product Method -926 -914 716 -831 871 955 -869
Probable Error -028 -031 085 -048 -045 -017 -043
Residual Error -392 415 688 519 5056 -309 490

From any of these theoretical figures we can reconstruct the
correlations to be expected between one examiner and another
on the assumption that those correlations are due solely to the
common influence of the true value of the scripts and in no way
to special viewpoints shared by two examiners but not by all.
Table 140 (p. 293) illustrates the method and gives the results.
The theoretical figures in the body of the Table represent the
matrix M, obtained by multiplying M, and its transpose M,’.
Here M, and M, consist of but a single column and the
corresponding row, which appear as the h.g.f. coefficients at the
side and the head of the table, and may accordingly be briefly
denoted by the symbols M,, and M’,, respectively. The
theoretical correlations, therefore, are simply the products of
these h.g.f. coefficients taken in pairs. In the table I have taken
h.g.f. coefficients as obtained by the least squares method.
The resulting correlations may be regarded as a kind of
smoothing of those actually observed. Incidentally they serve to
illustrate in the concrete what is meant by a hierarchical order.:

583. I have made similar reconstructions with each of the
three formule for the h.gf. coefficient. On subtracting these
expected figures from the correlations actually observed, we can

!In the Table the examiners are rearranged in order of their average correlation
to show how far the coefficients approximate to the * hierarchical  arrangement

which, as we have seen, should result in the absence of overlapping group-factors.
With probable errors so high, it is impossible to apply the tetrad-difference criterion.
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discover which method yields the closest fit. The least squares
and the summation method yield a total discrepancy of zero :
the product method yields a total discrepancy of + -060—the
reconstructed correlations being (as we might expect) somewhat
enlarged by the process of continued multiplication. The total
square deviation—perhaps the best criterion—is therefore also
largest for the product method, namely, -080; for the least
squares method it is very slightly smaller than for the summation
method—the ordinary Spearman saturation coefficient—barely
074 as compared with -075. With tables that approximate less
closely to hierarchical order, the former generally shows a definite
superiority.

584. In the main the new h.g.f. coefficients of Table 141
resemble the old correlations of Table 138 : that is to say, the
correlations with the true marks calculated by the more elaborate
method do not greatly differ from those calculated by the rough
and speedy method of correlating each examiner’s marks with
the unweighted average. Since an unweighted average already
includes the mark we are correlating with it just as it stands,
we shall not be surprised to find that the cruder method slightly
magnifies the apparent correlation for those examiners (C, for
example) who do not deserve so high a weight as the others.
For practical purposes, however, when there is no great difference
between the original correlations, the more rough and rapid
method is sufficiently exact: it may certainly serve to de-
termine the general accuracy of the examiners as a group,
though not their individual differences.

Here, whether determined by the crude method of Table 138
or any of the more exact methods used for Table 141, the order
of magnitude of the several coeflicients remains practically the
same. It differs from the order of efficiency obtained in the
body of the Report (Part II, p. 187), in that the latter makes D
the most unreliable examiner : that is simply because his wide
and discriminating standard deviation has there been treated
as part of his residual error or ‘ random variation.” In point
of fact, however, if any distinction can fairly be drawn on the
basis of so few candidates, C is the one examiner who markedly
disagrees with the rest of his colleagues and so is presumably
the least efficient.

Whether judged by his crude correlation with the average or
by bis h.g.f. coefficient, F appears the most efficient. But with
the h.g.f. coefficients his superiority stands out more clearly.
(In this respect, as elsewhere, the three different formule for
the h.g.f. coefficients yield much the same result.) This leads
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me to stress the fact that the judgment of the best judge necess-
arily correlates far more closely with the truth than would be
suggested by his average correlation with other judges or his
correlation with the average of them all.

Between F’s coefficient and C’s we now find a difference of
-225, considerably larger than that arrived at by the cruder
method. This difference we may accept as just statistically
significant! ; but all the other differences are so small in com-
parison with the probable errors that they may be regarded as
virtually negligible. With groups of about twice the size,
however, containing say about 30 or 40 candidates, and with
correlations of this order, it is evident that the differences would
rise rapidly into prominence.

585. In the last line of Table 141 I give what I have called
above (p. 278) the coefficients of non-relation. Here the
coefficients, being based upon a more accurate estimate than
the correlations with the average, show, rather more precisely
than the figures then considered, to what extent each examiner
has reduced the amount of error attributable to sheer chance.

TABLE 142
MARKS FOR SCHOOL CERTIFICATE, LATIN : Group I

RESIDUAL ERRORS IN TERMS OF ORIGINAL Marks.? (‘“‘ Standard
Deviations of Random Variations **)

Examiner A B C D E F Average

Present Method 1-47 1.61 2.66 2.5 2.10 1.17 1.96

Approximate Method 1-52 152 269 263 192 126 1-91
(para. 624, p. 321)

Approximate Method 146 169 266 272 209 088 191
(para. 493, p. 225)

586. If we multiply these figures by each examiner’s standard
deviation, we shall obtain what is called in the body of the
volume the standard deviation of his random variations—that
is, the squares of the crude residual errors. The results are
shown in Table 142. For comparison I append the corresponding
figures as calculated by the approximate method described
in Part II (para. 493, p. 225). It will be remembered

1 Calculated by the ordinary formula directly from the coefficients, the probable

error of the difference between C's correlation and ¥’s is 4 -059. If instead we
apply Fisher’s criterion, we have tanh—1-951 — tanh—1-726 = -92. The

standard error of this difference is ,\/ ;%3= -408; and 3 times the probable error
of the difference = -835. The difference therefore is still significant.

2j.e., before transformation to terms of each examiner’s standard deviation taken
a8 unity.
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that the estimates were there calculated by taking the un-
weighted average as a first approximation to the ideal;
that procedure, as we have seen, tends to diminish the amount
of disagreement between the less efficient examiners and the
ideal. Making due allowances for the differences in method,
and considering the small size of the group, the figures tally
fairly well.: Where, however, the groups are large enough
for the divergences to be significant, the more rigorous method
should, in my view, be adopted.

So far as the order is concerned, that resulting from Dr. Rhodes’
methods and my own is precisely the same. But it is not the
order shown by the coefficients of correlation. This is because
the large standard deviation of an examiner like D increases his
apparent amount of inaccuracy. If D was wrong in spreading
out his candidates in this way, then the figure in Table 142
correctly exhibits his resulting inaccuracy : if I’s powers of
discrimination, and his confidence in them, are justified, then
the simple coefficient of non-relation as given in Table 141
(i.e., without multiplying by o) affords the better mecasure.
In any case, a full analysis should distinguish the two sources
of the apparent error.

Section VI.—To Determine the Hypothetical *“ True’ Mark for
a GQiven Candidate : the Weighted Average

587. To estimate the true mark for each candidate we shall have
to combine the marks awarded by each of the n examiners. If
the examiners differ widely in their accuracy, as shown, for
example, by their differing correlations with the general factor,
then, instead of simply adding or averaging the several marks
as they stand, we ought in theory to weight them first of all.
What weights, then, are we to employ, and how much will our
estimates gain in precision ?

588. Let g’ be the best estimate for the hypothetical ‘‘ true
mark (g) for any given candidate, and z,, x,, ... , z, the marks
actually awarded ; then, instead of taking

g = 7%, (x, + x5 + ... + ,), we shall take

g =w, &, + Wy g+ ... +w,Z, ... (XxX)

1 The top line of figures in Table 142 is based on the h.g.f. coefficient as obtained
by the least squares formula. At the corresponding point in his argument, Dr.
Rhodes now uses what I have called the product method (equivalent to taking
geometrical means) : cf. pp. 285 and 317. This rather exaggerates the h.g.f. coefficient
for F and accounts for the discrepancies in his figures for F in Table 142. For the
reasons given above, I should be disinclined, except in special circumstances, to
compare examiners upon this basis.
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where the weights, w,, are fractions chosen so as to keep (so far
as possible) the standard deviation of g’ equal to 1 and therefore
equal to that of the marks of each examiner when given in standard
measure.

To determine the weights, we may adopt the equation given at
the outset (equation (ii), p. 247). This was based on the matrix
Mz ; and this, as we have seen, is simply M, (which we may
now legitimately identify with M,,) bordered by the h.gf.
coefficients. M, as actually observed, however, may be
imperfect, since the self-correlations may be missing or unduly
augmented ; but, if it is presumably produced by a single general
factor, we may regard it as an empirical estimate for the theoretical
hierarchy M,,. M',,. In that case the determinants simplify ;
and it becomes possible to offer a more direct formula.

On this assumption, we have as before (cf. p. 270), for any given
candidate, n equations of the form :—

Ty =byy . g5 + €3y L 19 --)- (xxxi)
=144 ..M

where e, denotes the errors or random variations peculiar to
each examiner. b,, is known; we desire to estimate g;. The
simplest procedure is to follow the method of least squares as
applied to the familiar problem of estimating a single quantity
by combining observations of unequal precision. Square the
expression given by the equation for the errors of estimate ;
differentiate in respect of g; equate the derivative to zero;

then, substituting rk,ZJ‘ for b,, and o,%1—7,,? for o,* (the

g
standard deviation of the errors) we obtain

> - rky_ __‘_x}_
1—7r,_* o .
= .- ke Tk oo (xxxii)
g 2 Tk,'

4= e
The denominator is constant. Accordingly, it follows that to

determine g, we must weight the marks of any given examiner &
in proportion to

Tk

(1 —74%) 0p
Thus, each weight varies with three factors, differing for the
different examiners : (i) it is proportional to his h.g.f. coefficient—
i.e., to the closeness with which he correlates with the true mark ;
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(ii) it is inversely proportional to the square of the probable
error of his estimate ; (iii) and it is inversely proportional to
the standard deviation or general spread of his marks, if these
have not already been converted into standard measure.

Or we may treat the weights as the unknowns, and differentiate
in respect of them, following the method commonly used for a
known criterion (see p. 247, above) ; the result is the same.

Or, without invoking the differential calculus, we may put
g’ = g + e in equation (xxx); multiply by any set of marks,
z; say ; sum for the N candidates and divide by N ; put
Tix = T3, Ty, 5 and then repeat the process, multiplying by a
second set of marks, z;, say. On subtracting and collecting
terms, we have

e — Ve . T
wiiwy = g = T as before ... (xxxiii)
589. Now, however accurately we weight the original marks,
the result can never be more than an estimate of g, analogous
to the estimate derived from a partial regression equation.
Such estimates do not have the same standard deviation as the
true values. Accordingly, if the true value is in standard measure,
then, in order to obtain an estimate which shall also be in standard
measure, we must discover the standard deviation of the
estimated marks.
Let us employ simply the proportionate weights, calling them
w',, and using g'' to designate the estimate so reached, i.e.,
Z(w', xz,). We at once obtain

ot = | By mi) |t + B — 1)

Then, substituting from (xxxiii) and writing S for Z(w’, r,,)=
2 s
I—Zﬂ; —, we have o, = 4/8(8 + 1) ; and, on dividing w’,
— Ik
by this v;,lue, we at once reach the equation for w, (xxxv).

Or, instead of using the proportionate weights, we may
calculate the absolute weights directly. We then obtain

1 Ty Tro

estimated g =r,, . g s z L—ps (xxxiv)

Again the estimates will not be in standard measure, but will
-

have a standard deviation = r,,» = ] i s (as proved below ;

see equation (xxxviii)). This leads to the same result.
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Thus, if we desire an estimate for ¢ in standard measure, we
must first reduce the original marks to standard measure and
then take
Ty . 1

T=r.t * VBEF 1)

590. It will be noted that the absolute weights implied by
equation (xxxiv) are

1 ) "o
1+8 " 1—=r,

Now, if 4 is the determinant of M, (as defined in para. 548)
and if M, (the matrix corresponding to 4,,) = M,,. M',,, then
7 (a8 we have seen) = r,,. r,7,. If further we assume that r,,
the theoretical self-correlations in the leading diagonal, all = 1,
then, on evaluating the determinants by Chio’s theorem in the
usual way, most of the second order minors (or tetrad differences)
vanish ; and, as a result of this simplification,

Wy .o (xxXV)

= W, (say) oo (xxXVi)

4 r a4
— 1)kt Zkg . ke
( ) Avﬂ 1— rkn’ Au
4 1
and 4~ =
4, 158
Ay

Hence W, = (— 1)k -
g9
which is the value given by equation (ii), p. 247. Thus, under
these conditions, the two formule are entirely consistent.?

591. The formula, however, thus deduced for W, is derived
by assuming the existence of but one common factor, namely, g.
If now we assume the existence of many common factors instead
of only one, it is still possible to generalize the deduction. The
argument can be expressed most simply by putting it in
matrix notation,

We are given M, the candidates’ actual marks as awarded
by the several examiners. We know M ,,/, the intercorrelations
between the examiners’ marks: this we have seen to be =
M, M',, the product of the matrix of h.f. coefficients? with its
transpose. We require to find M,, the candidates’ hypothetical

1 As the conclusions given above show an apparent divergence from those reached
by Dr. Rhodes, I have thought it best to indicate several alternative lines of proof.
It may be added that for individual candidates no estimate can be infallible: it

must always contain an indeterminate element, which, however, tends to vanish
as the number of examiners is indefinitely increased.

3T use the phrase * h.f. coefficients  to denote the hypothetical weightings for the
different elements or factors (see Table 134). Their matrix (M,) only = M, when
there is but one element—the hypothetical * general ** factor (g)—to be considered.
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true marks for the several factors. In accordance with Table 134
(p. 250), we have

M; =M1M’ and Ml M1’=Mkk’
therefore, M, M, M,;' = M, M, =1
a:nd M’l ;;' Mg = ﬂ[,

Hence the matrix of weights! required to estimate M, from M, is
My =M, M, .. (xxxvil)

It is easy to see that the argument based on the assumption
of one common factor is but a special case of the argument
just given: for in that case M, becomes the matrix of h.g.f.
coefficients and so consists solely of the array ry, 74, ... , 75,
and the equation for W, indicated by (xxxvi) at once reduces?
to the formula given in equation (ii).

592. Let us now use the formula we have deduced to obtain
the weights appropriate to the various examiners in the examina-
tion for School Certificate Latin. Table 143 shows (1) the weights
(w,) to be applied to the marks (presumed to be already converted
into standard measure) in order to obtain the best estimate
(also in standard measure) and (2) the proportionate weighting

_Wifoy ) to be applied to the marks before conversion into
(2<wk/ok> PP 4

standard measure : i.e., this latter figure takes into account
not only the differences in the several examiners’ h.g.f. coefficients,
but also the differences in their original standard deviation.®

1 cf. Hotelling, loc. cit., p. 418, who only takes the simplest case where ¢ = n.
Equation (xxxvii) can also be deduced, perhaps a littlo more validly, by applying
the method of least squares to the initial matrices. It would bo instructive to relate
M,, as estimated by this equation, with the alternative M, directly obtainable by
applying factor-analysis to the columns of M, (see p. 263). If M, is test-mcasurcments,
both describe the ultimate constitution of tho persons tested, but the alternative M,
depicts them as correlated, since the diagonal matrix of variances implicit in M is
now transferred to M,.

2 The reduction is obtained by remembering that M, the reciprocal or inverse
of My, is the square matrix whose (k, k’)th element is the cofactor of riy in the
determinant | ryy’ | divided by the determinant itself.

3 The second line of the Table gives figures comparable to those given in the last
line of Table 117 of the body of the Report (Part 1L, p. 187) for obtaining * a bLetter
approximation to the ideal.”” The chief difference is that F thero has only 4 times
the weight of C, instead of 7 times. With mark-lists such as the present the
difference is wholly negligible. My object, however, is not to improve upon that
table, but to illustrate a method which seems to me more expeditious than that of
repeated and successive approximations by the repeated calculation of the *‘ random "
(i.e., residual) * variations.”
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It will be observed that F’s marks merit nearly 7 times as
heavy a weight as C’s. To statisticians, however, it is a familiar
fact that, even with large differences in weighting, a weighted
average, a8 a rule, differs but little from the ordinary or
unweighted average. Here, for example, when the two averages,
weighted and unweighted, are placed side by side, the change
that results from the weighting is so slight as to affect the
decimals only. To save space I shall not print the mark-lists in
detail, for a comparison by eye is of little value. We can,
however, directly measure what little improvement there may be
by a coefficient of correlation.

TABLE 143
ScHooL CERTIFICATE, LATIN: Grour I

THEORETICAL WEIGHTING TO BE APPLIED TO THE SEVERAL
ExAMINERS’ MARKS AFTER AND BEFORE CONVERSION INTO
STANDARD MEASURE

Examiner 1 A B C D E F

Weighting—

after conversion (wy) | -239 199 ‘056 -109 -129 363

before  conversion |
(wk/ak L 231 -186 052 075 ‘112 -345
Z(wglok))

593. What, then, is the correlation of these estimated marks
with the actual value of the true mark ? To answer this question
we must determine r,,. For this purpose there is no need
actually to compute the two mark-lists. We can obtain a
general formula as follows :—

N
Z(g'9) o .
Ty, = Noyo,’ or, substituting from (xxii),
N N N
%(wl z,.9) + {"(ws Zg.g) + . + ‘::(wn z, .9g)

N O’g’ o,

k=n
= (W 7y,) » 8iNCE 04, 0, 07 8ll = L.
k=1
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It will be observed that the correlation of the estimates with
the actual values thus proves to be the weighted sum of the
several h.g.f. coefficients of each examiner. Continuing, and
substituting the values for w, given given by (xxxv), we obtain

T o= _l: - 2 . _Mr’,c_’j-,. —— .- Aq —_ /\/ S
T VSE D) Tl—nr T vSE+1 T A 841
... (xxxvili)

The formula gives for School Certificate Latin 7,,, = -982.
594. To obtain a corresponding correlation for the unweighted
average we may use the familiar formula for correlation of sums :—

— 2oy Ty
g VZad+ Zo, 0 Ty
where the summation of the correlations in the denominator is
taken over the whole of the n (n — 1) coefficients and £ stands
for the unweighted average. For School Certificate Latin
this formula gives r;, = -975.

If the standard deviations are approximately equal, the last
formula reduces to

Tr ... (xxxix)

— n T T ]
re, = S - A - - e (X

R NV I}
since, as we have seen, 7,, = 4/7., approximately. Hence

we obtain a rapid method for estimating the probable correlation
of a set of averaged marks with the true marks, obtained from n
examiners whose average correlation with one another, r,,,
is known. This approximate formula here gives the same
figure as the full formula to the third decimal place, viz., -975.

595. Conversely, we may desire to know how many examiners
would be wanted to obtain a set of marks that would possess a
specified degree of accuracy. A simple formula for this purpose
can at once be derived from the above: it yields

et (L —7Fa?) ... (xli)

n= - -
Tex® (1 — 75,%)

Suppose, for example, we wish to enlarge the hoard of examiners
for School Certificate Latin so that the amount of error in a
purely chance marking shall be reduced, not to one-half (the
effect of a single examiner), but to one-tenth, i.e.,

—
ey = \/1_410 = -995
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Then, if r;, = -755 (as here), we at once obtain » = 74-7. Thus,
on the simple principle that errors may be progressively
neutralized by averaging results from different sources, a board
of 75 examiners would be needed to obtain the degree of
accuracy desired.

596. Let us now compare the effects of averaging with weights
and without. The marks of the best examiner, F, correlate, as
we have seen, with the ideal marking to the extent of -950 ; the
unweighted average of the six examiners correlate with it to
the extent of -976; and the weighted average to the extent
of -982.

The successive improvements are exceedingly small. A
consideration of the formule and of the results thus reached
suggests several practical conclusions. First, for ordinary purposes
as distinct from theoretical inquiries, the process of weighting
seldom yields an amendment in any way comparable with the
labour involved. Except with large numbers or high correlations,
the weights themselves can only be determined within a wide
margin of error : hence their use is often more likely to impair
than to improve the final result. Secondly, with boards of a
reasonable size, the process of averaging often fails to improve
to any large extent upon the marking already supplied by the
most competent judge : it may at times even spoil it. Thirdly,
the best results are obtained by combining the marks of two
or more highly competent judges whose marking is independent
of each other’s: i.e., who have high h.g.f. coefficients, but low
correlations with one another. The same holds true of subjects :
the best results will be obtained by combining examinations or
tests which correlate highly with the general ability to be
measured but attack it from independent or divergent angles.

Section VII.—Specific Factors

597. In Table 140 there are one or two instances in which
the theoretical coefficients show a noticeable divergence from the
observed coefficients. The largest divergences are those for the
correlations of D with A and C respectively. Were these
divergences significant we might be tempted to infer that the
special standpoints of D and C were in some ways antagonistic,
and that D and A perhaps possessed views in common which
their colleagues did not share. Here, with so small a group,
the high probable error forbids us to attach any real significance
to these particular divergences. But with larger groups and
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with different sets of figures, the application of one or other of
the criteria suggested above (p. 282) might render it wholly
impossible to account for the original matrix of observed corre-
lations by assuming one general factor only. Other factors
more specific, common to two or more examiners though not
perhaps to all, might have to be postulated ; and it will be of
interest to inquire how these can be determined and measured.

598. The maximum number of factors is given by the number
of columns in the weighting matrix (M,). Hence, in theory, as
we have seen, the minimum number of factors required to explain
a given set of correlations may be deduced by examining the
rank of the set considered as a matrix (M,,’). In practice it
will rarely be feasible to determine more than two or three
factors.

599. The first step is to eliminate the influence of the general
factor. The necessary equations are given by the result of
multiplying the generating matrices (M, and M,’): or, more
simply, we may argue as follows. )

The single factor theory assumed r,, = o, [ 4/0,*+o0,?,

with a similar equation for Examiner 2. If we introduce
a specific factor, s, we must alter the expression for the total
variance which appears in the denominator, and write

Ty = 0,/4/0,*+0o,'+0, . But now we can no longer add
a similar expression for Examiner 2, since we cannot assume that
the proportions of ¢,? and o,* are the same for both examiners.
We must insert multipliers indicating these relative proportions,
and take r,, = @, o,/4/G, 0, + S,0," + E,'or,l’ (say). But
if these multipliers are chosen so that the several component
variances o,3, 0,3, 0,3, and their weighted sum, all remain = 1,
we have G, =7, Gy =1y, S, =r,,, 83 =r,,, where r,, == the
‘ saturation coefficients > for the specific factor s.

Hence r,, = —g—%’f-’)
= (G194 8,8+ E,e,) (Grg + Ss8+ E,e,)
=G,G3+ 8,8 =7y, 735+ 7,7, ... (xlii)

Accordingly, to eliminate the influence of the general factor,
we subtract the theoretical intercorrelation from the observed
(as in finding the numerator of a partial correlation): ie., we
calculate the residuals

rkhl —— rkﬂ rk'ﬂ “on (xliii)
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600. The next step is to determine whether these differences
are statistically significant as judged by the probable error.

When the significance of one or more is proved, two procedures
are possible. If we desire to estimate what specific correlation
would obtain between two examiners in a population entirely
homogeneous as regards the true mark, we shall divide the
residual correlation by the residual variances. This is equivalent
to applying the familiar formula for partial correlation.! If, on
the other hand, we desire to measure how far the remaining
factors are contributing to the total variance as actually observed,
we shall take the residual correlations as they stand, working
with the simple difference given by equation (xliii).

In either case the coefficients thus obtained from the whole
Table will, like deviations from an average, show nearly equal
totals of plus and minus values, and add up to a grand total of 0.
In actual practice, they generally include a few high positive
correlations and a large number of low and possibly insignificant
negative correlations.? Accordingly, we may now look either
(a) for specific factors whose influence is solely positive (the
natural procedure in analysing mental abilities) or (b) for bipolar
factors, which may account, not only for special resemblances
between the examiners, but also for special antagonisms. For
(a) the natural procedure is to take the positive specific correlations
in sub-groups, and form separate matrices. The h.s.f. coefficient
(saturation coefficient for specific factors) can then be calculated
for each sub-group. For (b) we may convert the minus signs
into pluses throughout a given row or column on the principle
formulated above; namely, that if we are looking solely for
influences as such, it does not matter whether the influence is
negative or positive. By this means it may be possible to
reduce still further the number of significant negative correlations.
We can then seek as the second factor the component which is
now contributing most to the total residual variance. This will
usually be a bipolar ‘‘ universal”’ factor, i.e., one apparently
affecting all examiners, but some negatively and others positively.
The process can be repeated until all the original variance is
accounted for, or the residuals are statistically insignificant.

1 ppgrg= KR T Tho TRy
Tkkog VI =) (I—risgh)

which assumes,, t will be observed, Zry, = 0,/v/0,3 + 0.3, i.e., omits oy from the
total variance : of. p. 274.

% of. Distribution and Relations of Educational Abilities, pp. 56 et seq. If with
Thurstone we continue to apply equation (xxv), we definitely assume Zry, = 0
exactly, with a consequent simplification (perhaps an over-simplification) of the
resulting regression equations, as noted on p. 287 (footnote 1).

oo (xliv)
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601. If reliability coefficients are obtainable and are inserted
in the matrix M, before proceeding to calculate specific factors,
the result will generally be that the first specific is a factor which
is almost individual and pre-eminently characteristic of the
examiner (n say) who had the lowest saturation coefficient for
the general factor; it will show a high and positive specific
saturation coefficient in his case, but diminishing and negative
coefficients for » — 1, n — 2, ... , 2, 1 (that being their inverse
order for the h.g.f. coefficients for the general factor). The
next specific will be almost an individual factor characteristic
of the (» — 1)th examiner; it will yield zero coefficients for n
and diminishing negative coefficients for n — 2, n — 3, ... , 2, 1.
If all the reliability coefficients are high and approximately
equal, the process will continue; and the number of zero
coefficients and the size of the negative coefficients will increase,
while the number and size of the positive coefficients diminishes.
The total result will be a triangular matrix of factor coefficients
resembling the Jacobian canonical form. Here the unusual
arrangement is a consequence of two peculiarities that characterize
the procedure : first, the figures taken for the self-correlations
are higher than non-individual factors alone would warrant,
and secondly, all and perhaps more than all that can legitimately
be regarded as common to all the examiners is absorbed at the
outset into the first general factor.

1t follows that, when mark-lists are analysed in this way, the
specific factors peculiar to small groups of examiners, like the
individual factors peculiar to one alone, have the effect of inter-
ference-factors—preventing the examiners who are influenced
by them from agreeing with the true or general marking. Such
a result would be difficult to accept were we dealing with mental
abilities ; but it is quite intelligible as an account of the influences
affecting examiners’ marks.

A similar triangular matrix results from a second method that
can be used to analyse the correlation table into as many factors as
there are tests.! Assuming that the correlations are arranged in
order of their averages, the first examiner who heads the list may
be regarded as giving a near approach to the general factor.
Accordingly, taking his reliability coefficient r,, to be equal to r,,2,
r,, can be tentatively computed ; and then r,,, r,;, ... may be
divided by r,, as thus determined in order to find r,,, 7,,, ... . The
rehablhty coefficient of examiner 2 can be treated as equal to 7y,
+ 7,,%; and r,, thus found from the residual r,, — 7,,*. Dividing

1 The procedure is based on a theorem given by Camp, Biometrika, XX1V, 1932,
p. 422.
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the other residuals by r,, gives ry,, 7(,, ... . Then r, can be
treated as equal to 7,,? 4 7;,* 4 73,,; and the process continued.
It is instructive to compare the results of the two procedures
on an ideal hierarchy of coefficients with ideal coefficients (1-00)
inserted for the reliabilities. Such calculations illustrate how
artificial the analysis of specific factors is apt to be unless
assumptions based on non-statistical or external considerations
are made about the factors to be sought; and it is obvious that
the specific factors rest on an entirely different footing from
the general.!

602. It need hardly be added that for any analysis of specific
factors to be worth the labour it is essential that the observed
correlations should have high reliability coefficients and low
probable errors—i.e., be obtained from examiners who are
highly consistent with themselves and from large numbers
of candidates.

!In this respect I agree with Spearman rather than with Hotelling or Thurstone.
It is true we may for convenience of calculation treat the specific factors as simply
additional general or universal factors ; but their character and even their method of
calculation is much more open to question. The difficulties are far more serious in
the case of mental testing than of examining. In the latter we are primarily concerned
to disentangle the temporary influences aflecting one particular set of marks. In the
former we are seeking permanent mental factors which shall be constant from one
set of data to another. Even so to some extent the general factor is bound to be
relative to the set of tests we choose. Obviously if we choose emotional instead of
cognitive tests, we shall get different general factors ; and the discovery thatin dealing
with different sets of cognitive tests the gencral factor varies so little is an empirical fact
of psychology, not a result of the mathematical method, which can never go outside
its data. The specifio factors are still more dependent on the particular combination
of tests chosen. If, in order to obtain a better fit for the general factor, we give a
slight rotation to our ascertained axes, the distribution of specific factors may be
greatly altered : and the addition or change of a single test may produce a very
different set of specifics.

There seem to be two alternatives. First, we may seek a general factor which
gives not the average slope for the plane of correlations but the basic slope : that is,
we may seek to reconstruct a hierarchy in which no coefficient shall be lower than the
corresponding observed coefficient (or the coefficient plus 3 times its p.e.) This would
avoid specific factors with negative h.f. coefficients. Secondly, instead of changing
our plan of analysis we may change our plan of testing. Instead of devising methods
to discover as many hypothetical factors as possible from one set of test data, we
may arrange the test data in the hope that they will be explicable by as few factors
as possible—preferably only two. Thus we shall group our tests into two sets—
one giving reference-values for the general factor, the other giving data for one
additional specific factor only. Reliability coefficients, which will inevitably add
a8 many factors as tests must be dropped from the analysis. The matrices involved
will be a little anomalous ; but it is not difficult to reduce them to general principles.
Such methods will become relevant to work upon examinations as we pass fl;om
investigating the validity of given sets of marks to investigating either the personal
oh;noteristics of examiners as individuals or the inter-relations of examination
subjeocts.
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Section VIII.—Summary

603. The main conclusions to be drawn from the foregoing
discussion are the following :—

(1) Quantitative methods of investigation are already available
for studying the accuracy of marking in examinations of a
scholastic or academic type: these methods will indicate how
closely the marks of a given examiner or board of examiners
are approximating to the hypothetical true marks and how far
each is influenced by irrelevant factors of various types.

(2) Under certain specifiable assumptions, which can be
approximately verified in actual practice, the methods of factor
analysis, worked out for researches upon the validity of mental
and scholastic tests, may, with slight modifications, be applied
to the investigation of examination results. The simplest
assumption is that the marks of any given examiner may be
resolved into two hypothetical components—(i) the true value
of the work to be marked, a component influencing all examiners
but in different degrees, and (ii) residual errors, a component
independent of the first and peculiar to each examiner. The
difficulties that embarrass the investigation of mental factors
for the most part do not arise in investigating examination
results. In particular, by adopting a broader mathematical
basis (treating the variables as co-ordinates in hyperspace) it
can be shown that the seemingly divergent formula hitherto
put forward are in their essential nature merely variants or
alternative simplifications of one general conception. (Cf. paras.
552-556, 558-562, 566, 574-581).

(3) It appears that the simpler and speedier methods give
reasonable approximations to a true result. With the rough
data at present furnished by examination marks -the more
elaborate methods would be out of place. Such methods are
in the main of theoretical interest, enabling us to justify, and
occasionally to correct, the results secured by the more rapid
short cuts. (Cf. paras. 583-586 and 592).

(4) The degree to which an examiner’s marks agree with those
of his colleague or colleagues may readily be measured by
a coefficient of correlation, which can be calculated (if a simple
and approximate formula be used) in a few minutes (equation
(ix a), p. 271). (Cf. paras. 566-573).

(6) The discrepancies between the marks awarded for the
same scripts by different examiners may be due, not only to
imperfections in their powers or modes of judgment, but also
to differences of scale, i.e., to individual differences in the general

U
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standard of severity and in the degree to which the marks are
spaced out ; these differences can be measured, and if necessary
allowed for, by calculating averages and standard deviations.
(Cf. paras. 563-565).

(6) In theory the accuracy of a given examiner may best be
measured by calculating a general factor coefficient, that is, by
estimating the degree to which his marking correlates with
the hypothetical true value taken as a standard. When the
intercorrelations have been calculated, such coefficients can be
determined at once by means of a simple formula (equation (xxv),
p. 284). (Cf. paras. 574-586).

(7) Where the correlations between the several examiners
and the true marks are not likely to differ widely, the unweighted
average of the marks allotted by all the examiners yields a
fair and quicker estimate of the ideal or true mark. (Cf. paras.
587-596).

(8) From the examiner’s correlation with the true mark may
at once be derived a coefficcent of mon-relation which measures
the relative amount of random variation characterizing his
mark : i.e., the degree to which he has failed in eliminating the
influence of sheer chance. (Cf. paras. 571 and 585).

(9) Where the correlations between the several examiners
and the true marks differ widely, the marking of the best examiner
is almost as accurate as the average marking of the whole Board,
and may even be more accurate. Accordingly, in certain types
of examination, it may prove easier to increase the accuracy
of the marking by trying to increase the accuracy of one or
two examiners than by increasing their number and then
averagingethe results. Multiplying the number of examiners
is of greatest value when their correlation with the true mark is
high and their correlation with each other is low. (Cf. paras.
593-596).

(10) With small groups the calculations have a large probable
error. But this can readily be determined; in such cases the
newer statistical methods appropriate to small groups should
be used. Such ‘“errors,” though high, do not necessarily
invalidate the inferences so drawn ; but they indicate the degree
of significance which can safely be attached to them. (Cf. paras.
564, 570, 572, 582 and 584).

Finally, I would venture to urge that every examiner
should acquire, as part of his training, some knowledge of the
elementary statistical principles involved in such work. Every
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examining body and every chairman of an examining board
knows how each new member, fresh to his task, has slowly to
pick up the requisite technique. There is a growing custom for
preliminary instructions to be defined and set down on paper ;
and it would be a great advantage if the experience of expert
examiners generally could be formulated, systematized, and
recorded for the benefit of the novice. To be of real value,
however, such instructions must, so far as possible, be couched
in exact and quantitative terms. The art of examining, as of
all forms of mental assessment and measurement, rests on
scientific principles and involves a scientific technique; and
this technique must, to a large extent, be statistical. Even so
simple a task as combining marks for different questions cannot
rightly be undertaken without a knowledge of what must occur
when marks, more or less uncorrelated, are averaged or summed.
Nor can a proper allocation of marks be made without some
explicit theory as to the curve of distribution® which the marks
should approximately follow. Again, examining authorities
continually claim that the innovations which they have introduced
must to a large extent eliminate the errors and uncertainties
to which examinations in the past have been liable ; but rarely
if ever do they attempt a statistical experiment to verify how
far the expected improvement has, in fact, been achicved. In
the preceding pages I have limited my discussion solely to
problems of consistency—i.e., to the correlations of examiners
amongst themselves. This must be the first step in all such
inquiries. But it is equally essential to investigate the accuracy
of the results as judged by some external criterion—i.c., the
correlation of the marks with independent first-hand evidence
as to the merits of the candidates in the particular field with
which the examination is concerned. These two lines of inquiry
are always followed in estimating the value of any psychological
test; and the same procedure should be adopted for every
examination. Hence, in the present condition of our knowledge,

1 For question-papers where the marking must largely turn on the subjective
impressions of the examiner—those requiring answers of an essay typoe, for example—
there is no device which increases accuracy and comparability so effectively as the
plan of defining marks and their relative frequencies in terms of a distribution curve.
But when any suggestion to this effect is made, almost invariably the normal curve
is put forward as the ideal; and critics therefore rightly object that, since most
higher examinations are taken by a selected batch of candidates only, a normal curve
must in theory be inapplicable. The proper reply is that, given adequate data, it is
always possible to find a better fitting curve—e.g., by taking some form of hyper-
geometrical curve (of which the normal curve is only & limited case) or bg adjusting

the pormal curve itself by means of a logarithmic scale. In practice, however, it
is usually found that selection (no doubt because it is so imperfect) introduces very

little asymmetry or distortion.
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the one thing needful is further research : and it is hoped that
the foregoing review of the statistical principles involved and the
statistical methods available may, in some small measure, be
of assistance to this end.?

NoTE T0 MEMORANDUM I

604. I have to acknowledge the kindness of several members
of the Committee, in particular that of Sir Philip Hartog,
Professor Hamley and Professor Godfrey Thomson,* who have
been good enough to read my page proofs and to suggest
several additions and corrections.

605. With Dr. Rhodes’ memorandum, which follows, I have
been unable to deal in the text. It would seem that the
differences between us are now very slight.

In an early draft for the Committee I ventured to put forward
equation (viii) (para. 566, p. 271 above) as a slight refinement
on Dr. Rhodes’ initial equation (para. 401, p. 190). My ground
for this suggestion was that it seemed scarcely justifiable to
assume that the standard deviation of each examiner’s marks
must always be the same. If their standard deviations are not
equal (or approximately so within the limits set by the probable
error), an important corollary would ensue: by an obvious
algebraic proof, it was shown that we can no longer simply set
the examiner’s actual mark equal to the ‘ true ” mark plus an

1T have not thought it necessary to set out references or acknowledgments in full.
It will be obvious that I am throughout deeply indebted not only to the writings of
Professor Spearman (especially to his early article on ** General Intelligence Objectively
Measured,’’ in the American Journal of Psychology, 1904, pp. 202-292, from which
almost all this work has grown, and to his later book on The Abilities of Man), but
also to the important series of articles in the British Journal of Psychology by Drs.
Maxwell Garnett, Godfrey Thomson, Irwin, Piaggio, and others, to which the inquiring
reader may profitably refer. The two most important American contributions
(Hotelling, Journ. Educ. Psych., XXIV, 1933, pp. 417-441, 498-520 ; Thurstone, Psyck.
Rev., XXXVIII, 1931, pp. 406-427, and XVI, 1934, pp. 1-32) I have already cited.
To British readers Thurstone’s latest method is most accessible in Alexander’s mono-
graph quoted above. Thurstone’s Vectors of the Mind (Univ. Chicago Press, 1935)
unfortunately appeared only as these pages were being revised for the press. It
contains a valuable and systematic summary of Thurstone’s own treatment of the
problem, which is in its essence a generalization of Spearman’s, but would appear
somewhat to magnify the divergences between Thurstone’s methods and those of
other investigators.

2 Professor Spearman was unfortunately out of the country during the summer of
1935. With his consent, however, Dr. W. Stephenson, his former assistant, was good
enough to read and check on his behalf the references to his work.
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error ; we must (even on the simplest hypothesis) set it equal to a
proportion of the “ true ”” mark plus a residual error. This means
introducing a coefficient or multiplier, as is done in equations
(vii), (viii) and (xxxi). Treating the actual mark as a weighted
sum of two components led at once to a ‘ two-factor ’ method of
analysis, analogous to that derived by Professor Spearman from
what he has termed the ‘‘two-factor theory ” in the inter-
pretation of psychological tests. But in my view even this
slightly more elaborate equation is valid only under the simplify-
ing assumptions made in the text.

Dr. Rhodes’ original equation and my own therefore differ
merely by my insertion of the coefficient r,,. Dr. Rhodes, I
gather, would now accept the introduction of such a coefficient
into his formula (see Note III, p. 198). But, as he has shown
in his memorandum (Appendix II, para. 629), with data like
the present, the results obtained by his ‘‘ new method ”’ do not
diverge significantly from those obtained by his old. With this
conclusion I agree where small groups only are available.

In order to compare Dr. Rhodes’ results with my own, I have
inserted in the second line of Table 142 the figures that he has
since calculated by the ‘ new method ” (Appendix II, para.
624 : as he applies it, it differs from mine chiefly in the adoption
of the “ product method ” of calculating the h.g.f. coefficient
instead of the ‘ summation ). It will be seen that, with the
mark-list chosen for illustration, the results obtained by all
calculations show practically no significant differences.

606. I may add that this method of analysis is applicable to
problems encountered in other sciences besides psychology—to
problems of biology, economics, industry, and the like, where
it is continually necessary to pool the figures given by different
methods of assessment or to estimate the relative reliability of
each method, and even to problems in the more exact science
of physics. Conversely, psychologists might find much that is
fruitful in the new mathematical methods used, for example,
by contemporary physicists.*

607. Finally, a brief reference must be made to an important
contribution by T. L. Kelley which appears as these pages are

1 For such problems as we have been examining here, the tensor calculus (as
developed, for example, in the study of relativity) and the theory of linear operators
(as applied in quantum theory) would probably furnish most useful tools. (For
the application of tensor calculus to statistical problems, sec a suggestive P’*I’)l" by
Eddington, Proc. London Math. Soc., ser. ii, vol. xx, 1921, pp. 213-221 ; for the use
of matrices and linear operators in problems of probability, see Weyl, Theory of
Groups and Quantum Mechanics, 1931, and Neumann, Mathematische Grundlagen
der Quantenmechanik, 1932.)
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being passed for press.! His arguments proceed from much the
same assumptions and follow much the same principles as those
set out above. Although his method has been independently
derived, the outcome of his ‘“ new technique ” is, as he himself
points out, “identical with that given by Hotelling ’. On
recalculating by means of Kelley’s technique the coefficients for
the sample examination taken above, I obtain figures which
are practically identical with those given by the * least squares
formula ” (p. 294).

1 Essential Traits of Mental Life: The Purposes and Principles underlying the
Selection and Measurement of Mental Factors, Harvard University Press, 1935. The
chief differences between Kelley’s arguments and those of the foregoing memorandum
appear to be as follows : first, he prefers to work with variances and covariances (a
procedure certainly in keeping with recent trends in modern statistics) rather than
in terms of standard deviations and coefficients of correlation—terms that still
remain more familiar to educational psychologists: secondly, and partly it would
seem as a result of this departure, he finds striking divergences between the results
of his own method and those of Thurstone as he applies it : he concludes, a little too
sweepingly in my opinion, that Thurstone’s method must be regarded not merely
as another and possibly a rougher method of approximation, but as resting on
“logical foundations that are irreconcilably different ™ ; lastly, since his ‘‘ first
component ”’ (my ‘‘hypothetical general factor’’) cannot be determined until all
the other factors have been determined by successive approximations, his method,
as a practical technique, proves decidedly slow and laborious for problems such as
those we have been considering here.
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A SECOND APPROXIMATION FOR THE DETERMINA-
TION OF IDEAL MARKS AND RANDOM VARIATIONS

By
E. C. RuopESs

608. In Part II, para. 401, we have assumed that a mark X
awarded to the tth piece of work by an examiner A4 is equivalent
to @, + A,, and that the mark Y, awarded to the same piece of
work by an examiner B is equivalent to @, + B,, and so on.
@, was designated the ideal mark, and 4,, B,, etc., indicated
by how much the various examiners diverged from the ideal.
A more refined assumption would be

Xt = raQt + Atr
Y,=r,Q, + B, and so on.

On this assumption we should allow for the possibility that the
various examiners might have different notions of the *‘ spread
of the ideal marks, the multipliers r,, r,, etc., being different
for the various examiners. This new assumption would include
the original assumption as a special case when the multipliers
T, Ty ... are all equal.

609. In those cases where examiners are accustomed to the
work of such examinations as the Special Place Examination,
the School Certificate Examination, and Degree Examinations,
where team work is a feature of the examinations and where
instructions to examiners include such details as the limiting
marks for the various grades, Failure, Pass, Credit, Second
Class, First Class, etc., besides other detailed instructions as to
the method of marking, we might reasonably anticipate that the
examiners would agree on the ideal mark to be awarded to a
script and therefore that this difference of ““ spread ” suggested
by the multipliers 7,, r,, ... would not exist.

610. On the other hand, it is conceivable that when examiners
are not working to instructions such differences as these might
occur. At any rate it was thought worth while to test the new

315
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hypothesis on some of the material of the investigation and to
compare the results obtained with those given in Part II.
611. Starting then with the assumption

X, =10+ 4,
we have to develop a new technique in order to estimate 7,, @,

and A, from our knowledge of the original marks. Proceeding
as before and using the same notation, we have

xt = raQt + a‘
where z,, ¢,, a, are deviations from averages.
Similarly Y, =19, + b,
From these we have
rr=rq'+ 21, ¢ a;+ @}
and &, y, =7, 7, ¢*+ 7, ¢ b+ 1, ¢ @, + a, b,
If we sum all such expressions as these for values of ¢ from 1

to n we have?
S(x,?) = r,* 8(q,*) + S(a,?)
and S(z, y,) = r, 7, S(g,%).
assuming that S(q, a,) = 0, S(¢, b,) = 0, S(a, b,) = 0.
612. We can obtain estimates of r,, r,, etc., by using equations
of the type S(z,y,) = r, 7, S(g:*).

If we repeat the process we get—m»r» 9 equations of this type

when there are m examiners. There are m quantities r,, 7, ...

m(m — 1)

which are the desiderata. Normally these “-* 3 equations

will not be satisfied exactly by values of r,, r,, ... calculated
from m of them. This is because the quantities S(g, a,),
S(q, b)), ..., S(asb,), S(a,c,), ... are not exactly zero. Our
problem is to obtain estimates of the »’s which will satisfy the
m(n_z_;- 1 equations approximately. When we have obtained
these estimates, which we do not pretend are the best estimates
by any judgment of ‘‘ best *> which could be adduced, we propose

1 We also have z; ¢; = 74 ¢: + ¢ a;-
Summing again, we have S (g, ;) = rq S (g:2)-
If the correlation between X and Q is indicated by the correlation coefficient r,,
for = oz = [/ Sl@d)
” V8 (gd) 8 (=) ¢ S (z?)
8o our multiplier r, may be considered as proportional to the correlation coefficient
between X and Q.
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to obtain estimates of S(a,?) et al., using the approximate equation
S(z,?) = r,® S(¢,*) + S(a,?) and similar equations. With these
approximations we shall be enabled now to obtain estimates of
the ideal marks of each examiner. From these we can deduce
better approximations to the S(a,?) et al. Thus by successive
approximations we can get reasonably correct estimates of the
unknown quantities whose value we desire to establish.

613. A simple method of using the approximate relationships
which we have established, for our purpose, is to multiply all
the relationships

7 7y 8(¢,*) = S(z, yy)
Ta?o S(Qt.) = S(xt 2y)

which contain 7, on the left-hand side. There are (m — 1) such,
and we get

re™ " Wy re ... (S(g?))" T ' = P, (say)

where P, = S(z, y,). Sz, 2) ... .
We shall have similarly

rbm -t TgTe oo (S(qt’) )m - = P! (S&y),
where P, = S(y, x), S(y: %) - -

Now, if we multiply all the m(m ; D expressions
74 75 S(q,?), we shall have
mim — 1)
(ratpre--)™ =1 (S(q:*)) 2 = S(x, ¥,) S(x,2,) ...8(y, 2,)...

= P (say).

m 1
Then r, 7, 7, ..- (S(g%)) 2 = Pm-1
m =2 _1
Thusr,™”~* 8(g,?) * = PypP™-*

1 1

and we getr, \/3(6‘7) =P, "-1t [P (m =1y (m =)

1 1 i
Similarly, 7, V/S(g,?) = P,™~* [P ™~ D "~ etc.

614. These are the first approximations from which estimates of
Ta T -.. are obtained. It will be noted that the r’s are not
given as absolute values. In fact it is impossible to divorce
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the »’s from  4/8(g,?), and for convenience in the further work
it is preferable to designate

7'“ '\/S(Q¢’) by Ra’
75 v/ 8(g,*) by R,, ete.

616. The next stage is to obtain approximations of S(a,?), ete.
We use the approximate equations

S(a,?) + 7, S(¢q,*) = S(x,?), ete.

From them we get S(a,?) = S(x,*) — R,
S(b,*) = S(y,*) — R,*.

These give our approximations to S(a,?), S(b,?), ... since the
right-hand sides of these equations are all now known.

616. Now we wish to use the approximate values thus obtained
in order to estimate the ideal marks of each examiner. Let us
consider the case of the marking of a single piece of work, the ¢th.
Examiner 4, when assessing this, introduces into his assessment
an error a,, of a system of errors with a standard deviation s,.
Examiner B introduces an error b,, of a system of errors of
standard deviation s,, and so on. The chance of obtaining the
errors introduced by the examiners is proportional to

a,’

bi
e— % g;s“i‘“sia + )

assuming that these error systems are normally distributed.
This expression is equal to

) — %( @ —rag)? | (Ge—=rog)? | )

8,2 8!
In order to find the most likely g, to associate with this particular
script we find the value of ¢, which will make the chance referred to

above a maximum. Thus we desire to know what value of ¢,
will make

(."f’_‘:_;’fs:. ) + . ‘8‘ :’o q,)* 4+ ..
] 13
This value of ¢, is given by differentiation, and is
r, r
Ti g3 + ¥ ;3? + .
r ]

AR,

5:? 8,*

. & minimum.

9=
“+ ...
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It will be observed that when r,, 7,, ... are all equal to unity,
this expression reduces to the form used in Part II. Actually
since we do not know r,, r,, ... but know R,, R,, ... it is preferable
to write the above, substituting for s,?, etc., S(a,?), etc., since
8,! = S(a,?)/n, in the form?

R R,

¢ Sy TYspy o
\/S(Qt') - *B_a’ + _B.Q.’_‘ +
S@h) TS T

617. Thus for any piece of work we can now estimate
\/;ST?;[’ i Thus we cannot obtain the ideal mark exactly.

But we can obtain each examiner’s notion of what the ideal
mark should be. KExaminer A4’s ideal mark is r, ¢, ; this is

B, q. Similarl s 1 i R, g
it y, B’s ideal mark is b 1,
V8(g.?) V3(g.*

618. We can now write down for each examiner and for each
piece of work the ideal mark. We can therefore now obtain by
subtraction from the original marks, the random variations.
From these random variations we obtain the sums of their
squares, which will be better approximations than those cal-
culated. We can also get from each examiner’s ideal marks
better approximations to R,, R,, etc. Thus we can obtain a
still better approximation to the ideal marks by substituting
these new values in the formula :—

R, R,
s o S(o) Y gpy T
(g.% = B hai ) %ﬁq__
Sy T ospy T
Slg?)

1 In the footnote to para.61l we saw that r, S(x3) = rqz» 80 we may write
Ry= rgz ~8(zf).

In para. 815 we had S(a;®) = S(z,?) — R,? 8o we may write S(a2) = S(z?) (1 — rz).
Similarly with Ry, R; ..., S(b3), ... .

This formuls may therefore be written, taking ;, 8y, ... , 4, a8 standard deviations,
T _Tez Yo Ty
q 5z 1 — 1l 8y L —riyy
e
Tg9z 4 "*‘@i‘ +
I —1r3y, 1 —riyy

This is in the same form as that used by Prof. Burt in his Memorandum (see
Memorandum I, para. 589, p. 299 above), but the formula is not identical with Prof.
Burt's. Different arguments have been used in order to arrive at the determination
of the ideal mark from the examiners’ marks.



320 MARKS OF EXAMINERS

Actually it will be found that this process does not need to be
carried very far.

619. The new method was applied to the data obtained in the
School Certificate Latin investigation from the examiners of
Group I. The equations from which approximate values of

R,, R,, ... are to be obtained are :—

R,R, = 1774, R,R, = 173-.0, R,R, = 254-3, R .R, = 147-0, R R,
= 238-7.

R.,R, = 152:8, R,R, = 1838, R,R, = 196-3, R .R, = 166-0, R,R,
= 253-3.

R,R, = 253-0, R,R, = 153-4, R,R, — 1885, R,R, = 1564, R,R,
= 193-7.

The approximations obtained are as follows :—
R,=134, R, =139 R, =107, R, = 171, R, = 14-0, R, = 14-1.
We have from the original data :—
S(z,?) = 209-6, S(y,®) = 232.9, S(z,2) = 224-4, S(u,?) = 421.3,
S(v,?) = 259-3, S(w,?) = 217-7.

Subtracting from these, R,%, R,?, ..., respectively, we get
approximations to S(a,?), S(b,?), ... , (see para. 615), as follows :—

S(a,?) = 299, 8(b,*) = 382, S(c,?) = 109-3, 8(d,*) = 1303,
S(e,?) = 62:9, S(f,?) = 19-3.

620. These approximations to R,, R,, ... and S(a,?), S(b,3), ...
enable us to get the ideal marks of each examiner approximately,
and from them to get the random variations (see para. 618). From
the ideal marks we get the new values of R,2, R,3, ... as follows :—

R, = 185-0, R,* = 210-3, R,* = 118.0, R,* = 2983, R,* = 211-1,
R, = 214.4.

We also get the sums of the squares of the random variations :—
S(a,?) = 283, S(b,?) = 37-1, S(c,?) = 983, S(d,?) = 88-6,
S(e,?) = 62:5, 8(f,?) = 14-2.

These values should be compared with the corresponding figures
obtained by calculation (see para. 619 above). Using these new
values of S(a,?), S(b,*), ... together with the appropriate new
values of R,, R,, ... which are :—

R,=136,R,=145,R, = 10-9, R, = 17-3, R, = 14:5, R,= 14-6,

we can apply again the formula for finding the ideal marks
(see para. 618).
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621. Using these new ideal marks, we get random variations
again and obtain these results :—

S(ay) = 293, 8(b*) = 399, 8(c,*) = 1010, S(d,*) = 873,
S(e,?) = 64-3, S(f,?) = 12-6.

L= 1770, R,* = 2013, R * = 113-3, R,* = 284-8, R,* = 201-3,

.R” == 202'9.
Hence R, = 133, R, = 14-2, R, = 10-6, R, = 169, R, = 14-2,
R, = 142

These figures should be compared with the corresponding figures
in para. 620. It will be seen that there is close agreement.

622. These figures R,, R,, ... indicate to what extent there is
divergence amongst the examiners in their estimates of the
spreading of the ideal marks. We note that 4, B, E, and F
are practically in agreement in the distribution of the ideal
marks, but that C does not spread the marks to the same extent
as these four examiners, and D appears to show greater powers
of discrimination, judging from the evidence provided by our
experimental data. It will be remembered that in the original
assumption made in Part II, it was presumed that these values
were all equal.

623. The figures R,, R,, ... referred to in the previous paragraph
may be shown as standard deviations of ideal marks. In
the case of examiner A, for instance, this standard deviation

ety B
is r, \/*-Sl(g—i,) = - %- where n is the number of pieces of
AR vn
work. These standard deviations are therefore
(4) 3-44, (B) 3-66, (C) 2-75, (D) 435, (E) 3-66, (F) 3-68.

In the original work the standard deviation of the ideal marks
was given as 3-76 (see para. 493).

624. The standard deviations of the random variations which
emerge as a result of the new analysis are given below, together
with those obtained by using the old method. They are

Examiner A B C D E F
New 1.40 163 2.59 2-41 2.07 0-92
o 1-456 1.69 2.66 2.72 2.09 0-88

The differences between the results obtained by the use of the
two methods are not material. At any rate the old method,
regarded as a first approximation, may be considered to have
given results which substantially indicate the relative precision
of the various examiners’ marking. Naturally the closeness
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of these two sets of results is due to the fact that there was not
actually a great deal of difference between the examiners’spreading
of the ideal marks, due no doubt to the fact that the group of
examiners consisted of persons accustomed to the kind of work
involved, and well aware of the standards used in this kind
of examination.

625. It should perhaps be explained that the results of this
analysis which have been just quoted are only intended to refer
to the marks obtained in our investigation. We do not pretend
to indicate that if these examiners had marked fifteen other
scripts they would have marked with exactly the same degree of
precision. Our main concern was to find the approximate extent
of random variations in such marking, whether it involved
1 or 2 marks, or 5 or 6 marks, or 10 or 11 marks, in our
investigation.

626. The new method was also used on the material obtained in
the investigation concerned with the differences in marking
Essays by Impression and by Details (see paras. 532 et seq.).
The values of R, R, etc., proportional to the multipliers
Tas Ty, --- , are as follows :—

Mean
Exeminer A B C E ¢ K L M N P ‘o o
Improssion 16-216-4 9.013.318.813-618-614.615:7151 151 2.0
Details ~ 13-317-411.913-313-9014.717-117.815.215.4 15.0 1.8

627. We observe that in the case of the Impression marking
these multipliers range from 9-0 (C) to 18-8 (@), that is Examiner ¢
spreads the ideal marks twice as much as Examiner (
spreads them. With the Detailed marking these multipliers
range from 11.9 (C) to 17-8 (M). Thus there is not so much
divergence on this account between the examiners when marking
by Details as when marking by Impression. This fact is indicated
by the mean deviations of the two sets of multipliers. The
multipliers in the Detailed marking are on the whole closer to
one another than in the marking by Impression.

628. These multipliers, when shown as standard deviations
of the ideal marks, are as follows :—

Examiner A B ¢C E G K L M N P

Impression 150 151 8.3 12.3 17.4 12.6 17.2 13-6 14-56 13-9
Details 12-2 16-1 11.0 12.2 12.8 13.6 158 164 14.0 14.2

The standard deviations of the ideal marks obtained by the
old method were : Impression 14-4, Details 13-9 (see para. 533).
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629. The size of the random variations is indicated below by
quoting their standard deviations. They are:—

Examiner Aver-

A B C E G K L M N P ‘4

Impression (New) 10-2 9.0 7.1 9-.711-1 6.7 53 7.2 7.8 7.0 81

’ (Old) 100 9.0 90 98115 6.6 63 7-3 7.7 7-0 84

Details (New) 8.010.7 7.5 98 64 7.7 7.0 6-3 7.8 6.2 7.7

” (01d) 7-711.0 7-.910.0 6.0 82 7.2 6.6 7.9 6.3 7-9
(See para. 533.)

The greatest difference between the results obtained by the
old and new methods is in the case of Examiner C' (Impression)
where the old figure was 9-0 and the new figure is 7-1. But the
general conclusion reached previously, that on the whole no
greater precision appears to be achieved when marking by
Details than when marking by Impression still stands. Some
examiners appear to mark with greater precision by Details
than by Impression, e.g., 4, @, M, P and for some (B, C, K, L)
the reverse is the case. With E and N there appears to be no
difference. As we stated previously, para. 535, @ is the only
examiner to show a substantial change between marking by
Impression and by Details.

630. Thus in this case, where the multipliers introduced by the
new method are in a ratio 2 : 1 in the case of a pair of examiners,
the results achieved by the original and cruder method described
in Part II are substantially accurate. There is only one addition
to be made to what was previously said. When marking by
Details the examiners appear to keep closer to the Ideal than
when marking by Impression (para. 627 above). But it must be
remembered that the order of the candidates is the same whatever
the Ideal marks. On the other hand, the disturbances introduced
into the order of merit due to the introduction of the random
element in the marking are the same in marking by Details
as in marking by Impression.

631. Finally, as a further illustration of the new method, the
analysis was applied to the results of the History Honours
(Paper II) Investigation (paras. 511 et seq). In this case the
multipliers introduced by the new method are :—

Examiner A B C F H J K L N R
1.2 1.9 1.3 32 1.6 1.9 2.1 2.2 46 1.1

Here it will be seen that Examiner N has a multiplier 4 times
that of Examiner B. It will be remembered that in the original
work these are supposed equal.

632. The ratios of the random variations to the ideal marks
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are given below together with similar ratios obtained originally
(para. 514).

Examiner A B C F H J K L N R
New 2.19 1.64 3.54 1.16 3-64 1.89 1.48 1.35 0.97 2.86
Oold 2.16 144 1.93 1.17 4.31 1.65 1.79 1.61 0.-74 1.88

There is some agreement in the results indicated by these figures.
Examiner H is still indicated as the worst offender by intro-
ducing a large element of randomness in his marking; N is
still the examiner with the greatest relative precision. The orders
of these figures are shown below, the smallest being placed first
in each case.

Examiner A B C F HJ K L N R
New 7 6§ 9 2 10 6 4 3 1 8
old 9 3 8 2 10 56 7 4 1 6

The results achieved by the old method are thus approximately
the same as the better results by the new method.

633. Thus even when the multipliers are in the ratio 4:1 in
the case of one pair of examiners, the old method with its crude
results gave quite a good indication of the relative precision of
marking of the examiners, judging from the evidence of our
investigation.
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ON CERTAIN POINTS OF DIFFICULTY IN
CONNECTION WITH SCHOOL CERTIFICATE
EXAMINATIONS

By
P. J. Harroa

634. In the Preface to this book attention has been drawn
to the fundamental questions of validity and consistency of
examination tests (para. (xi) et seq.), and incidentally to the way
in which these questions affect School Certificate Examinations.
The subject is pursued further in this Memorandum, for which
most of the material has been derived from the valuable Report
of the Panel of Investigators appointed by the Secondary School
Examinations Council to enquire into the eight approved School
Certificate Examinations held in the summer of 1931.t The
Panel was presided over by Dr. Cyril Norwood, Chairman of
the Council. The Memorandum is not intended as a summary
of the Report as a whole, which deals with many other questions
besides those referred to here. In what follows we shall designate
the Report of the Investigators as the ‘‘ Report.”

635. The question of validity at once raises the question of
purpose. The purpose of a School Certificate Examination is
defined in Circular 849 of the Board of Education of July, 1914,
and subsequent circulars in a number of different formule
referred to and summed up by the Investigators (Report, p. 11 ;
see also p. 147) as follows :—

“ From these quotations it is clear that the primnary purposo of the
examination was to provide a suitable test of the ordinary work of a
Secondary School at the Fifth Form stage, suitable in the sense that
whole Forms, and not only picked pupils could properly he presented
for it, with the expectation that a large proportion would pass (what
proportion was never stated) and that without special preparation or
undue disturbance of the normal work of the KForm.

1 The School Certificate Examination, etc., H.M. Stationery Office, 1932, 2s. 6d. net.
v 325
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The secondary purpose of the examination was that it should serve
as a qualifying examination for entrance to the Universities and be
accepted in lieu of the special examinations for admission to the
Professions.”

636. The Investigators clearly wish to

“set the School Certificate Examination free from the conditions
attaching to matriculation, so that it may serve its primary purpose
as essentially a school examination providing an appropriate test of
the Secondary School curriculum in its different varieties at the Fifth
Form stage.” (Report, p. 53.)

We shall limit ourselves in what follows mainly to this “ primary
purpose.”’

637. There is, as the Investigators point out, a vague require-
ment that a “ large,”” but undefined, proportion of the candidates
shall be made to pass. And there is a still vaguer requirement
that those who pass or obtain credit should have some qualifica-
tion for passing or obtaining credit ; for one of the matters with
which the Secondary Schools Examinations Council has to deal
is ‘“ the maintenance by each approved Examining Body of
an adequate standard both for a Pass in the examinations and
for a Pass with Credit ’ (Report, p. 14). The term * adequate
standard ”’ is not further defined at this point.

638. A standard of this kind might be defined more or less
strictly by some absolute requirement, without reference to any
statistical requirements. Such a standard is clearly envisaged
by the Investigators in regard to Latin. They report unfavour-
ably on the present tests, and lay down requirements which
approach to the ideal of a ‘‘ utilisable skill ”’ of a modest kind ;
they recommend that the ‘ result be governed by the actual
performance of the candidates and not by the percentages of
previous years” (Report, p. 111).1

639. On the other hand the Report reveals in many places a
conflict between the two kinds of requirement ; yet it would
appear that, though the Investigators say (with some moderation)
that * a pass should mean something in terms of performance ”

1 A prelude to this recommendation reads as follows :—

“The natural result of unsound foundations and scamped work is only too
patent to those who inspect the scripts, but it is frequently concealed from the
candidates, their teachers and the outside world in general by marking which is
extremely lenient and in at least one case by an all-round mechanical addition of
marks which makes the whole examination illusory. It is impossible, therefore,
to assume that a credit in this subject in the School Certificate Examination
necessarily represents a respectable or in some cases even a tolerable level of
attainment.”
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(Report, p. 32),! the statistical requirement generally prevails
over the standard of performance; and this has important
consequences with reference to the question of consistency
which we shall point out later.

640. The Investigators again say with reference to the question
of purpose in individual subjects :—

“It is . . . important that those concerned should be in no doubt
as to the real purpose of the examination, that the objective in the
setting of papers should be clearly defined and the task of Examiners
should be freed from all unnecessary complications. Much of the
difficulty in securing suitable papers arises indeed from the attempt to

make one and the same paper serve diverse and inconsistent ends.”

(Report, p. 56.) .

641. The Investigators give figures to show how the term
‘“ a large proportion ” in the instructions of the Board of Educa-
tion has been interpreted. In the eight examinations taken
together in the seven years 1925-1931 the average number of
passes has only varied from 65-0 per cent. to 69-2 per cent.
(Report, p. 30); though there are much wider fluctuations in
the percentages of credit and pass in the individual subjects.
Nevertheless in the first portion? of the passage quoted below
the Investigators give what appears to be a statistical definition
of the standard for * credit.” They say :—

* The Examining Bodies have been reasonably successful in main-
taining a steady credit standard in each mnain subject. In any given
examination the credit mark may vary from subject to subject and
is not necessarily the same for a given subject from year to year. The
credit standard in a subject in an examination is in fact best described
not in terms of the credit mark but broadly speaking as the standard
which a given percentage of the candidates offering the subject in
question in that examination will reach. . .. Tho percentagoe of
candidates gaining credit varies considerably in difforont subjects
and in different examinations. Generally speaking, credit is obtained
by about half the candidates, but it would be quite untruo, even as
a general statement, to say that the credit standard is mechanically
fixed to give this result. [But see para. 647 below.] There is a fairly
definite relation between the credit and the pass marks in a subject. .

Of late the Examining Bodies have been endeavouring to keep the pass
standard in a subject reasonably uniform from year to year.”” (op. cit.,
pp- 31-32.)

11In a later chapter the Investigators are somewhat more explicit :—

““ For each paper the crucial question to be answered was ‘ What, in terms of
performance, does a pass or a credit in this subject mean ?’ or, more particularly,
¢ Did the scripts of the candidates who just passed reveal work which was tolerable
or was it in fact of little or no worth 7’ ‘ Could the work of the candidates who
just got credit be regarded as reasonably good 7’ (Report, p. 65.)

The terms * tolerable” and “ reasonably good ™ are still vague.
2i.e., the portion ending with the words *“ will reach.” The second portion seems
to be difficult to reconcile with the first portion.

v*



328 MARKS OF EXAMINERS

A little lower down follows the statement already quoted :—
“ A pass should mean something in terms of performance.”

642. It should be pointed out that in an examination which
in many respects is to be regarded as a test of the relative progress
of the candidates, rather than as a test of their efficiency, there
is nothing inherently unreasonable in applying a statistical
standard and in saying that nobody who does not reach (say)
the 25th percentile will be ‘‘ passed,” and that nobody below
the 48th percentile will be awarded ‘ credit.”

643. But this at once converts the examination de facto into
a competitive examination, in which the struggle for marks is
serious, since any want of consistency in marking may have
serious consequences for individual candidates.

644. It would not appear from the chapters of the Report on
special subjects that deserving candidates are as a rule ploughed
in masses; on the contrary the adjustments in some subjects
appear, as we have seen, to admit very weak candidates. The
question of credits, on which the value of a certificate for
Matriculation has hitherto depended, is a different matter.

645. Some of the defects of the present system appear in the view
of the Investigators to be due to the setting of papers that are too
hard or * rather too hard.” A special chapter entitled ‘“ Easy
Papers and a High Standard of Marking *’ is devoted to this point.

646. “ If,” say the Investigators, the papers are °‘rather
too hard, the marking tends to be erratic and the result
18 unreliable ”’ (op. cit., p. 55). Later, however, they say, ‘“ With
some notable exceptions the papers set in these examinations
cannot be described as difficult ’ (op. cit.,, p. 58), and again,
“If in these chapters the note of criticism is by no means
absent it should be understood that many of the papers and a
vast number of questions have been passed over without comment,
because they seemed well designed to serve the purpose intended ”’
(op. cit., p. 59). But this general commendation does not appear
to modify the criticisms in regard to particular subjects set
forth in the extracts which follow.

647. Consider the case of History—taken by the great majority
of the candidates. After discussing (op. cit., p. 80) four features
common to most of the papers in this subject, the Investigators

say (p. 82):— _
‘It might be expected that these three common characteristics
[out of the four] . . . would have a depressing effect on the average

mark and that considerable scaling-up would be required to bring it
about that three-quarters of the candidates obtained a pass and just
under half a credit. Some wholesale adjustments, either by per-
centage or by flat-rate additions, had indeed to be made.”
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648. We have here a fair indication of the statistical require-
ment in History. In 1931 the total percentage of passes was
77-0, and the percentage passed by the various authorities varied
from 70-8 to 79 (op. cit., p. 33). The percentage of credits in
History in 1931 varied for the various authorities from 47-1 to
51-6 (op. cit., p. 156). We can gather an idea of the requirements
for a pass in terms of performance from the following passage :—

* The mass of scripts which have been placed before the Investigators
affords convincing evidence that by encouraging the reproduction of
lifeless text-book formule the existing type of examination deadens
the pupil’s interest in what should bo one of the most stimulating

subjects in the school curriculum.” (op. cit., p. 84.)

649. The Investigators do not say precisely what is the meaning
of a “pass” or “credit” in History at the present moment.
But from the whole chapter on this subject it may be not unfairly
concluded that the aim of the test is vague and hence that the
validity is low. In our investigation on School Certificate
History scripts, the consistency of the test was so low that it
appeared to be difficult to draw any valid conclusion from
the marks.!

650. In English, taken by over 90 per cent. of the candidates,
it is possible, though not easy, to get a closer knowledge of the
facts, especially with regard to English Composition. The
subject has been dealt with in some detail in the KEssays on
Examinations published by the Committee,? so that we can
here be brief. The statistical requirement in English seems to
be less severe than in History. 1In 1931 the total percentage of
those who passed was 86-2 and the percentage passed by the
various authorities varied from 78:6 to 93-1 (op. cit., p. 33).
That the standard in terms of performance, as far as KEnglish
Composition is concerned, is low may be judged from the fact
that the Investigators ‘ found much evidence that at present

1 Reference should be made to the interesting work of Mr. F. C. Happold, who
suggested a new type of question in History papers in the number of History for
July, 1928. A paper on the subject was issued by the Historical Association in
1930 entitled “ The Case for Experiment in the Sectting of History Papers in the
First Schools Examination.” In History for January, 1932, Mr. Happold gives an
account of an experiment carried out by the Delegates of the Oxford Local lixamina-
tions on the lines which he suggested. I understand that the Delegates have con-
tinued to use Mr. Happold’s method is cxamining Bishop Wordsworth’s School,
Salisbury, of which he is the Headmaster, and that they have also made other
experiments in new types of papers in History. See also History for January, 1933,

. 341, and a suggestive and important article by Mr. Happold on * The New History

xaminations,” in the Ttmes Educational Supplement for May 23, 1936.

3 English Composition at the School Certificate Examination; and the ‘ Write
Anything about Something for Anybody ’ Theory,” by P. J. Hartog, Kssays on Exam-
inattons, Macmillan & Co., 1936, pp. 131-142.
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certificates may be granted to candidates whose English is
lamentably weak >’ ; they even mention the word ‘ illiterate.”
They ask, “ Should a reasonable command of English be required
as a condition of obtaining a certificate 2’ ; and they do not
venture to answer plainly in the affirmative, the obvious
suggestion being that a requirement of that kind would involve
a breach of faith with the official instruction that a ‘‘large ”
proportion of the candidates must be passed.

651. The subject of English is particularly interesting from
the purely technical, as well as from the general, point of view.
It might have been expected that the English test would have
been treated as the test of a ‘ utilisable skill,”” namely, the
possession of ‘‘a reasonable command of English.” If this is
one of the chief aims of the examination, there is reason for
regarding its validity under present conditions as low. That
its consistency is low may be inferred from the remarkable
investigation carried out under the auspices of the Durham
Board itself (see pp. 64-67 above).

652. From the report of the Investigators in French it may
be fairly concluded that the ‘‘ capacity to translate reasonably
well passages of prose of a straightforward kind " (op. cit., p. 103)
is a utilisable skill which might well be tested at this examination,
but that owing to the attempt to test other things simultaneously,
e.g. French Composition, in which “ the level of performance
reached by the average candidate . .. was in most of the
examinations regrettably low > (op. cit., p. 99), and in which
candidates, it seems, may now scrape ‘‘ a few marks on an almost
worthless performance ”’ (op. cit., p. 103), the difficulties of
marking were great ; and the Investigators say, “ the marking
of Free Composition was generally unreliable *’ (op. cit., p. 102).
It is interesting to compare these comments, for which no
statistical basis is given, with the results of our own investigation
(paras. 58-93 above, and especially paras. 92-93). The In-
vestigators regarded the test in French verse as so difficult
that they suggest that this should be omitted (op. cit., p. 98).

653. In a paragraph on the efficacy of methods of marking,
dealing especially with adjustments at the final stage due to
erratic, lenient or overstrict markers, the Investigators write
as follows :—

‘“In the examinations in German and Spanish, which are far less
carefully carried out than in French, these defects are still more serious :
many of the papers were so carelessly marked that the results were
entirely illusory, and some of the attempts at adjustment at the award-
ing stage only succeeded in making matters worse.” (op. cit., p. 102.)
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Yet from the figures for percentages of pass and credit in German
(the figures for Spanish are not given) it would seem that the
examiners are, at any rate, not greatly influenced by statistical
requirements, since the percentages of those who passed in 1931
varied from 50 to 93-9, the total percentage being 71-0 (op. cit.,
p. 33); and the credit percentages varied from 36-3 to 90-9 (op.
cit., p. 156). It will be seen from the Report (p. 24) that the
number of candidates who take German and Spanish with the
different authorities is very small compared with those who take
French. In the opinion of the Investigators, in certain of the
examinations the difficulty of the papers set in German and
Spanish is such as to discourage schools from presenting
candidates in these languages (op. cit., p. 25).

654. In the chapter on Science, the Investigators adopt a
different method of defining *“ credit ” from the statistical one
quoted in para. 641 above, and more in consonance with that
of the chapter on Classics. The following passage is interesting :

“ Quality and marking of the eramination questions.—It has boon
emphasised in Chapter VI1L that examination papers should bo easy
and that they should be strictly marked. 1t cannot be said of all, or
even of the majority, of the Science papers set that theso conditions
are fulfilled. In one instance the paper has been so hard that a score
as low as 23 per cent. of the maximum has secured a pass and 39 por
cent. the mark of credit. The fact that such low marks have secured
these outward signs of success is sometimes concealed by the device
of adding a number (or a percentage) of marks to those scored so that
it appears that some higher mark has been obtained by the candidates,
but the device does not alter the fact that the candidates have not
reached the standards which the Examining Body has fixed as its
pass or credit line.! In such circumstances there is often much un-
certainty as to the justice of placing a candidate, or even whole groups
of candidates, on one side or the other of a given line.” (op. cit.,
pp- 124-125.)

There is obviously here a conflict between the statistical standard
for a pass and any ‘ reasonable ” standard of performance.

655. In the same chapter the Investigators also criticise
severely the setting of alternative questions (op. cit., p. 129) as
implying the measurement of candidates “ by as many different
¢ yardsticks *.” Such different “ yardsticks ”’ necessarily imply
uncertainty for the candidates. Yet in the chapter on History,
for reasons which may be conclusive, they suggest that in one
paper schools and teachers should, as at present, ‘“ enjoy con-
giderable latitude of choice ”’ (op. cit., p. 85).

1 Compare this use of the word * standard with its use in the passage quoted
in para. 641 above.
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656. It is to be noted that the Panel of Investigators consisted
of 22 members, a number sufficient no doubt to report on questions
of validity in all the subjects dealt with, but insufficient to carry
out any adequate tests of consistency on an adequate scale.
One or even two additional opinions on scripts bearing the marks
of the original examiner cannot be regarded as entirely
independent judgments.

657. The Investigators report on this topic (op. cit., p. 37)
that ““ though it cannot be said that considerable variations in
the marking of scripts by the several Examiners employed no
longer occur in the examinations, great progress has undoubtedly
been made in recent years in the standardisation of marking.”
They admit that *“ the English Essay is . . . notoriously difficult
to mark, and, in assessing the values of answers to questions of
the ‘essay’ type in History and Geography, there is room for
differences of opinion which can only be resolved by consultation
among the Examiners and the adoption of an agreed scheme
of marking ’; and they continue, ‘ Persons whose interest in
School Certificate Examinations is greater than their knowledge
of the way in which these examinations are conducted now and
again take occasion to point out that if the same scripts are
independently marked by a number of different Examiners
there will be wide variations in the marking. Examining Bodies
who do not allow their Examiners to mark independently are
not likely to be greatly moved by this announcement ” (op. cit.,
p. 37).1 The Investigators do not deal with the fundamental
question of possible differences between different Chief Ex-
aminers or between different Boards of Examiners to whom
the same scripts are submitted. It seems clear that they had
not before them numerical data of the kind furnished in the
body of this work.

658. We must now refer to those methods of control called
“ standardisation,” in the exercise of which the Examining
Bodies are presumed not to “allow their examiners to mark
independently.” They are described by the Investigators in a
special chapter on ‘ The Machinery of Examinations.” Some
particulars of the method used by the Delegacy for the Oxford
Local Examinations are given in a pamphlet by Mr. W. C. Burnet,
Secretary to the Delegates, issued in June, 1927, under the heading

1Tpn 1931 the total number of Chief Examincrs was 251, and that of the Assistant
Examiners 1,354 (op. cit., p. 157). In a particular subject there may be 20, 30 or
more Assistant Examiners. Although Chief Examiners have, of course, the right
to sce any scripts corrected by an Assistant Examiner, the vast majority of the scripts

corrected by Assistant Examiners cannot, within the limits of time allowed, be revised
by Chief Examiners.
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*“ Machinery ”’; and he has given a further account of it in the
Journal of Education for January, April, and May, 1936. The
method adopted by the Northern Universities Joint Matriculation
Board has been described in an excellent book, Secondary School
Examination Statistics, 1928, by Dr. J. M. Crofts (Secretary of
the Board), and Mr. D. Caradog Jones; and also in a later
 Statement *’ entitled ‘ Standardisation > issued in February,
1936, by the Board. After their description of the method of
marking .the answers, Messrs. Crofts and Jones write :—

“Now, as a result of all this we have produced a standard which
we may say is fairly uniform throughout the panel ; we have, in fact,
imposed the standard of the chief examinors on the whole panol, but
what guarantee have we that this standard is the correct one !  What
units have the chiof examiners to measure by ? Actually none
whatever. .

Take as many fully experienced and trustworthy examiners of the
chief examiner type as are available, and let them value indopondently
the same set of answers in the manner described under tho paragraph
‘ Marking the Answors.” Astonishing results will be obtained!: every
one will expect to get minor variations, but some of tho variations
obtained will be serious ones. As such experienced and conscientious
examiners vary one from another, they cannot all havo got the correct
absolute standard—one or more may (by accident) have found it,
but which ? There is no means of telling.”” (op. cit., pp. 44-45.)

659. A general remedy for the uncertaintics of Chief Ex-
aminers is suggested in the following passage from the book :—

“ Where large numbers of candidates are being dealt with, the
variation of standard among them in the mass from yoar to year is
small, or, at any rate, small compared with the variations which we
know take place in the standards of the examinors. Tho candidates
are not like a fruit crop, which may suffer a blight and produce poor
results in any one year; in normal times variations in standard are
small, and we should err very little if we kept the percentage of passos
in the important subjects fairly constant from year to yoar.” (op. cit.,

p- 45.)

660. In their “ Statement ” the Board say that in 1935 in
the case of 2,697 candidates out of a total which is not given
(it was over 17,000 in 1930) there is an agreement with regard
to the question of pass and failure (credit is not mentioned)
between the expectation of the schools and the awards of the
Board in 92-44 per cent. of the cases. But it must be pointed
out that “ the use of school estimates, and the application of
compensation were responsible for 8-5 per cent. of the certificates
awarded to the successful candidates in 1935.”

1 No numerical results are given.
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The “ rank correlation * of the school orders and the examina-
tion order is compared in the case of about 2,000 candidates
each year. In 1935 the correlations were 0-67 for History,
0-78 for French, 0-71 for Chemistry, and for the aggregate
marks 0-88. No figures are given for English. A rank correlation
of 0-67 is consistent with very great discrepancies in individual
cages ; and it is in the subject of History that our investigations
have shown the results to be perhaps the most erratic. It is
difficult to explain, without further information, how these
figures can be reconciled with the general results recorded above.

661. One of the most interesting features of the ‘ Statement ”’
is a record of an experiment made with photographed scripts,
but with only a very small number—from six to eight—
which all the Assistant Examiners were asked to mark
independently after having each read and valued twenty-five
scripts in accordance with the marking-scheme of the Chief
Examiners, and having at a meeting all been coached again
by the Chief Examiners in the marking of from two to four
photographed scripts selected as ¢ difficult.” The * Statement ”’
gives a summary of the awards, Failure, Pass, Credit, and Dis-
tinction, allotted by the different Assistant Examiners (but
omitting the marks). In French Composition (seven scripts) the
twenty-four examiners all agreed ; in French Translation (eight
scripts) the twenty-four examiners agreed except with regard to
one script ; in Chemistry twenty-one examiners agreed in four
cases out of six. In History, the awards of the thirty-three
examiners were strikingly discrepant. They were as follows :—

Script A 25 Distinctions, 8 Credits.

1 Distinction, 29 Credits, 3 Passes.
24 Credits, 8 Passes, 1 Fail.

33 Distinctions.

4 Distinctions, 28 Credits, 1 Pass.
20 Passes, 13 Fails.

These results confirm those recorded in Chapter I above.!

The “Statement” is unfortunately silent as to both awards
and marks in so important a subject as English, taken by
nearly every candidate.

662. The “ Statement ” explains how the Examiners at the
end of the examination revalue twenty-five marked scripts of
each Assistant Examiner, and describes the measures taken

HEgow

! The average coefficient of rank correlation of the results of each Assistant Examiner
with those of the Chief Examiner was 0-984. But Dr. Rhodes has pointed out that
there is nothing surprising in this result with six scripts spread out at intervals from
fair (Script F) to very good (Script D), with B and E fairly close.
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and adjustments made. But the Board has, apparently, not
carried out that simple test of uniformity which could be applied
to all examiners towards the end of the examination by sending to
each one for valuation photographed copies of the same twenty-
five, thirty or fifty scripts to mark independently, including
some that he has examined before. A crucial test of this kind
would show clearly whether or not the standard of the Chief
Examiners had in reality been ‘“imposed” on all the Assistant
Examiners alike, as it is supposed to be, and would test the
consistency of the marking in the best way possible. No other
kind of test could afford the same assurance. We suggest that
it should be applied in all School Certificate Examinations.
The Investigators point out that the Examining Bodies * possess
indeed unrivalled opportunities for studying the technique of
examining ”’ (op. cit., p. 20).

663. No account of the School Certificate Examinations would
be fair without adding that great trouble is taken by all the
Examination Authorities to reconsider border-line cases both
with regard to Credit and to Pass. Some of the injustices, both
to the candidates and to the public (whose rights to a certificate
of efficiency are not always recognised in discussions on this
subject), that are due to inconsistency in marking are no doubt
removed in that way.

664. But, turning now to the results of the investigations
recorded in the present book, it seems probable that there are
not a few cases where the differences between examiners may far
exceed the limits assigned to ‘“border-line cases.” Let us for
instance consider the investigation in School Certificate Chemistry
conducted with two Boards, and elaborate marking-schemes
(pp. 51-63 above). Consider Candidate No. 7, who receives
from the members of Board I the marks, 48, 47, 42, 37, 31, and 33 ;
and from the members of Board 1I, 21, 38, 49, 45, 38 and 40
(see Table 29). Here notable differences of opinion survive in
spite of all the precautions taken. The extreme range of marks
is 28; and the fate of such a candidate in a real examination
would be a matter of chance. The case chosen is the extreme
one out of thirty candidates. But there are altogether thirteen
candidates out of the thirty for whom the range varied from
19 to 28.

665. It is noteworthy that in French (see Table 21, p. 38,
above) the ranges were much less, i.e., the consistency of marking
was higher than in Chemistry. For the fifty candidates the
highest extreme range is only 20 ; and there are only four can-
didates for whom the extreme range is 19 or over. Moreover, if
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Examiner A’s marks were omitted the ranges would be materially
diminished. One of the most remarkable features of the in-
vestigation on French is the difference between the average
percentage marks given by the members of the two Boards to
the answers to the same questions, which in four cases amount
to 14 per cent., 18-2 per cent., 21-3 per cent., and 23-9 per cent.
of the maximum marks allotted in each case to the question
(see Table 27, p. 47, above).

666. The comments on School Certificate Examinations made
by the authorities to whom we have referred serve to make
more intelligible the inconsistencies of examiners recorded in
our investigations.
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A REPLY TO SOME CRITICISMS OF
AN EXAMINATION OF EXAMINATIONS

By

P. J. HarTtoe axDp E. C. RHODES

667. It has been our purpose to make the present reply to
critics of An Examination of Examinations as uncontroversial
as possible. A mere reference to the original pamphlet or to
this book will in our judgment furnish a sufficient answer to
not a few criticisms, and these we have not mentioned ; but
with others we propose to deal briefly below.

668. One not uncommon criticism is that the differences
between the markings of the same scripts by independent
examiners were ‘‘ well known.” A reference is made in the
Preface to the bibliography of the subject. The truth is that
in individual cases they could not fail to be “ well known,”
and investigations on a small scale had been made. But no
systematic investigation such as the present one had, so far
as we are aware, been previously published.?

669. Another criticism has been made, chiefly by persons
concerned to defend the present ‘‘ machinery ” of large-scale
examinations, by which the ¢ crude” marks of a number of
Assistant Examiners are manipulated in various ways both by
Chief Examiners and by examination authorities with a view
to reducing the irregularities of the crude results, as far as possible.

Our critics think that those investigations in which we did
not employ ¢ machinery ” are ‘‘irrelevant” to the present
system. Our reply is twofold.

1] may perhaps refer here to an address which I gave at the Royal Society of
Arts in 1911, when 1 was intimately concerned with one of the largest and most
complex systems of examinations in the country. In that address, reproduced in
my book on Ezxaminations (Constable, 1918), pp. 30-31, 1 urged the desirability

of a statistical investigation on the independent marking of the same scripts by
different examiners as part of a larger enquiry by a Royal Commission.—P.J.H.

337
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(i) The Examining Bodies do mot at present know how far the
methods which they use to reduce irregularities are effective. They
can only guess. They have not tested them precisely, as they
might have done, by submitting photographic copies of the
same set of, say, 30 or 50 scripts (from which all marks of
every kind have been removed), at the conclusion of the examina-
tion, for independent marking by their own Chief Examiners and
Assistant Examiners. Such a test would clearly reveal the
success or failure of their machinery. It may be asked why it
has not been used. (See para. 662.) ’

(ii) We think it perfectly justifiable to reduce the irregularities
of crude results by statistical treatment?, but it is desirable that
the magnitude and nature of these irregularities should be
ascertained for each subject in each examination by tests of
the kind that we have used. The irregularities may be so large
as entirely to discredit the value of the test. We suggest that
this is the case with School Certificate History.? This is our
reason for regarding our investigation on this subject, not only
as not irrelevant, but as strictly ad rem.

670. The experiment on School Certificate History (pp. 1-16
above), in some ways the most striking in its results, has, no
doubt on that account, provoked the most criticism. The
object of that investigation was to ascertain what marks would
be allotted to a set of scripts which had all been assigned the
same marks by an examination authority if no external standard
were ‘‘imposed ’ on the examiners by a Chief Examiner ;
and to ascertain further how the judgment of the examiners
would vary when they marked the same scripts a year or more
later.

671. We may summarise the results by saying that on the
first occasion, instead of the same ‘‘ middling mark ” of the
examining body, the fifteen examiners of the fifteen scripts
allotted 42 different marks varying from 21 to 70; and on the
second occasion (one examiner being unable to serve again)
the fourteen examiners allotted 44 different marks varying
from 16 to 71 ; further, with regard to the 210 verdicts of Failure,
Pass and Credit, the fourteen examiners changed their minds in
92 cases. The average range of the unadjusted marks for the
various candidates was 25 on the first occasion and 26 on the
second.

1 For an example of the use of such methods see Part II, and Memoranda I and II
of this book.

2 See also with reference to this subject, Memorandum III, paras. 647-649, 661
and 666 above.
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672. What are the chief criticisms ? The first is that, as the
scripgs “ were all of equal merit,” the examiners were “ misled ”’
when, we asked them to allot to the scripts awards of Failure,
Pass and Credit, as well as numerical marks, and that they
naturally assumed that the marks should be distributed over a
wide field. We ought, say some critics, to have told the examiners
“ that the scripts were approximately of equal merit.”

673. To this the reply is simple. To have given the examiners
any information on this point would have invalidated the investi-
gation. We regard the evidence, including the assignment of
marks varying from about 20 to 70 to specimens of these scripts
on two occasions, as conclusive against any assumption a priors
that the papers were actually of equal merit, so that, as the
event proved, to have made the assumption at that stage would
have been absurd. It was not made by us, and with its
disappearance the criticisms on this score vanish also.

674. In our view, the results are so discrepant that it is
difficult to draw any firm conclusion from them. Although
there is some correlation between the orders of the ¢ ideal”
marks of the two investigations (see Table 120, p. 201) it is,
nevertheless, just conceivable that the verdict of the original
examining authority might be the right one. But apart from
such minor adjustments as the investigations on ‘‘ ideal marks "’
(paras. 430-433) might suggest, we see no particular reason
for regarding the verdict of the original examining authority
as either superior or inferior to any of the 29 other sets
of verdicts.

675. The group of candidates was probably mediocre in the
sense that there were no scripts adjudged by any of the examiners
to be of outstanding merit, and none adjudged to be valueless.
But the remarkable differences between the individual changes
in the verdicts of the individual examiners, passed over in silence
by nearly all our critics, have convinced us that the inconsistency
of the marking indicates not a failure of any individual examiner
or of the original examining authority, but a failure in method.

676. The scathing condemnation of the Investigators on
School Certificate History scripts in general, if justified (see
Memorandum III, para. 648), indicates the want of validity of a
test of this kind. Our own investigation indicates its want of
consistency, confirmed by the breakdown of the similar and
carefully prepared test in consistency on a small scale carried
out by the Northern Universities Joint Matriculation Board
(Memorandum III, para. 661).

677. A further and interesting criticism is that an examiner
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in History cannot ‘‘ get a standard ”’ for an award without
correcting, say, fifty scripts. Such a statement shows how far
removed the test must be from a test of a utilisable skill (see
Preface, paras. xviii-xxii, and Memorandum III). The order
of merit in which the scripts were placed by the different
examiners at the first investigation shows extraordinary differences
of opinion. These differences were not less on the second
occasion, though the individual examiners varied their own
orders considerably. The investigation of the orders of merit
negatives the suggestion that had the number of papers been
multiplied the results would have been more regular.

678. Our conclusion as to the facts is unaltered. It is urgent
to devise a system of tests in History that shall be both more
valid and more consistent. It is for historians to try out such
methods (see para. 649, footnote 1). The criticisms have in no
wise weakened our conviction that our Committee were right
in saying that the element of chance in the School Certificate
History Examination, under the present system, is gravely
disturbing.

679. School Certificate French scripts (pp. 34-50 and 204-210).
One critic has suggested that the French examiners (see pp.
34-50) were unconscientious in carrying out their directions.
The fact that the Chief Examiners, after examining eight or
nine of the fifty corrected scripts in each case, found no such
fault may be regarded as conclusive evidence to the contrary ;
and the slight adjustments they made in the final marks (see
para. 67) show that there was nothing abnormal in the method
of marking.

680. History Homours scripts (pp. 152-167 and 231-234).
Two criticisms have been made of this investigation. The
first is that the examiners could not ‘“ get a standard ” with
so few scripts as 16 or 18. If this be so there must be a very
large number of University examiners in many Honours subjects
who boldly arrange candidates in order of merit and in classes
without ever ** getting a standard.”’:

Other reasons for regarding the objection as invalid have been
given in para. 677 above. It is, we think, fair to assume that
even without being able to ‘‘ get a standard ”’ for classes the

1The number of successful candidates for seven of the latest Honours degree
examinations at Oxford taken from the Calendar for 1936 were as follows: 19,
14, 1, 13, 10, 1, 16. The corresponding figures for nine of the latest Tripos examina-
tions at Cambridge were 18, 2, 1, 6, 3, 5, 9, 6, 11. It is of course true that some
candidates may have failed or got a ‘“ pass’; but with a Fourth Class at Oxford
and a Third at Cambridge, we know that the numbers are small. Unfortunately
the Calendars of the newer universittes which we have consulted do not give the
corresponding figures.
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individual examiners felt no particular difficulty in arranging
the canglidates in order of merit to their own satisfaction.

On p. 232 we give the correlation coefficients between the
orders of the different examiners for each of the Papers, which
are summarised below :—

Minimum Maximum Average
Paper I - -31 -84 46
Paper II .. —-10 69 26
Paper I1 .. —-04 -85 45
Paper 1V .. —-05 ‘73 45

We may justifiably say that this is a collection of low correlation
coefficients.

681. The second objection is twofold : (a) that we did not get
the examiners to agree at the outset and at a formal meeting
to a common interpretation of the symbols « -+ to 8 by means of
verbal formule showing what qualities (and defects, if any)
each symbol should connote; and (b) that we did not ask
examiners to agree at the outset where the border-lines between
the different classes should be placed in terms of the symbols.
The assumption made by our critics is that if examiners had
agreed in this way the symbols assigned would have * meant
the same thing.”

682. The precautions that we took are described below.

The following query was sent out with our marking-scheme
(e + to 8) to all the examiners except two who consented to
act at too late a stage for an alteration to be made: * Will
you kindly let me know if the scheme submitted to you appears
satisfactory or, if you regard it as defective in any respect,
will you kindly suggest such amendment as seems to you
desirable 2> The examiners all assented to the scheme, thus
confirming the view of the eminent authority by whom we
were guided throughout in this matter that it would be under-
stood by all our History Honours examiners, and that presumably
they would ““ mean the same things ”” when they used the same
symbols. As is shown, there were gaps in our list of symbols
between Ba and B+, and between = and By which we in-
terpreted as corresponding to class divisions. Only two ex-
aminers made comments on these gaps in the first instance.
Not a single examiner suggested the desirability of a formal
meeting to discuss the “ meaning” of the symbols before the
marking was begun ; and our adviser has authorised us to say
that, though he could remember occasions on which the exam-
iners had decided at what points the division into classes should
be made, he could assure us that, so far as his extensive experience
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went, the existence of a common understanding on the value to
be attached to the symbols was taken for granted. ,It was
past experience of a common tradition that mattered, not minute
(and in his mind impossible) agreement on the exact meaning
to be attached to symbols.! After the completion of the marking,
in order to make assurance doubly sure as to this interpretation
of class limits, we wrote to all the examiners to ascertain their
individual interpretations of the symbols in terms of classes
and received the varying replies summarised in An Examination
of Examinations, pp. 71 and 72, and in this book op p. 163.

683. The followmg examples will show that even when two
examiners are in close agreement with regard to the symbols which
should determine the limits of different classes they may agree
exactly as to the mark to be assigned to some scripts and differ
fundamentally as to the mark to be assigned to others.

Examiners H and N agree very closely in their class limits ;2
yet for Paper II they give the following awards to three different
candidates (see pp. 157 and 158) :(—

Examiner H Examiner N
Candidate No. 1 Ba (16) 2nd Class vB (5) 3rd Class
» 13 B?+ (12) 2nd Class B?+ (12) 2nd Class
» 14 yB (6) 3rd Class Ba  (16) 2nd Class

If H and N ‘“ meant the same thing ’ when they assigned the
same mark and class to Candidate No. 13, what did they mean
when they assigned different marks and classes to Candidates
Nos. 1 and 14 ?

We give another instance relating to Paper II. A and C
agree very nearly, though not quite so closely as H and N, as
to their class limits. We quote in each case, as before, the
awards in literal and numerical marks and in classes assigned
by the examiners in question for four candidates :—

Examiner A Examiner O
Candidate No. 3 B (11) 2nd Class B (11) 2nd Class
’ 8 B (11) 2nd Class B (11) 2nd Class
" 4 B— (9) 2nd Class af  (17) 1lst Class
» 9 a = (18) 1st Class B — (9) 2nd Class

If A and C “ meant the same thing ” when by their symbols
they assigned the same mark and class to Candidates Nos. 3
! After the publication of our pamphlet one examiner made an anonymous state-

ment that in his view there should have been a meeting of the examiners to discuss
the meaning of the symbols.

2 This is more manifest in the detailed original documents than in the summary
on p. 163.
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and § what did they ‘“ mean ”’ when they assigned such different
marka to Candidates Nos. 4 and 9 #

Again, for Paper II the following are the marks of Candidates
Nos. 7 and 8 :—

* Examiner
Candidate A B (6} Iy I
No.7 .. Ba (18) o8 (17) B+ (13) Bg? — (10) By (6)
No.8 .. B (11) a — (20) B (11) B? — (10) B — (9)
Examiner
Oandidate J K 1. N R

No.7 .. 8- (9) » (3 p+(12) B (11) B+ (12)
No.8 .. y+ (4 B+ (13) B— (9)  B+f+ (14)  B++(15)

Four examiners, A, C, J, and L, regard No. 7 as superior to
No. 8. Five examiners, B, H, K, N, and R, regard him as
inferior, and one of these, K, as inferior by ten grades. One
examiner, F, regards the two as equal.

No juggling with verbal formule can conceal the differences
of opinion of the examiners in such cases. Our critics do not
appear to have thrown any new light on the subject.?

As indicated previously, during the whole procedure from
beginning to end, we acted in accordance with the advice of an
historian of the most unquestioned experience and rank.

684. We have to add that our purpose was not to reproduce
the exact conditions of an examination in History Honours,
but to ascertain the degree of variation between experienced
examiners in History judging the same scripts. In many
examinations in History the awards are greatly affected by the
previous work of the students and the judgments of their
teachers; the examination may be a subordinate factor in
an award. Again, at examiners’ meetings there may be all

1 A gimilar instance of the same kind of differences may be quoted with regard
to Paper IV (see pp. 161 and 162) on which a third pair of examiners, whose clasg limity
are almost the same, gave the following awards :—

Jxaminer A Examner L,
Candidate No. 3 B4 (13) 2nd Class B?-+ (12) 2nd Class
» 8 By  (8) 3rd Class B¢ (12) 2nd Class
» 9 a (22) 1st Class B+ (13) 2nd Class

Thus, while Examiner L regards the three candidates as almost equal, A agrees
with him about Candidate No. 3, but regards Candidate No. 8 as sixtcen grades below
Candidate No. 9. Other similar cases, but with less well-marked differences, can
easily be gathered from the relevant Tables.

2 One critic has suggested that at this point further investigation of the reasons
both for agreements and differences of examiners with regard to sets of scripts such
as those referred to would be of value. We concur. But the investigation would
necessarily involve much time and considerable expenditure on publication. It
should be carried out by specialists in cach subject and n experimental psychology.
The present results indicate a number of fields in which such investigation is desirable,
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kinds of compromises and the judgment of certain scripts may
be modified by a wiva voce. On the other hand, theie are
important examinations in History in which the fate of.candi-
dates is determined on written work by two examiners or only
by a single examiner. How large the element of chance must
be in such examinations is shown above.

685. Viva Voce Investigation (see pp. 168-176). In dealing
with our investigation on a Viva Voce Examination, one critic
suggests that we have neglected the variability of the can-
didates. It is difficult to see how the variability. both of
candidates and of examiners could have been further reduced.
The candidates were examined for two periods of only from a
quarter of an hour to half an hour, separated in most cases by
a luncheon interval. They were provided with a comfortable
common-room, newspapers, etc. It is difficult to see what
further precaution could be taken. The suggestion that the
candidates were seriously affected by their first examination,
either by being unduly exhilarated or unduly depressed, seems
to one of us who was present during the whole time at one or
other of the examinations to be gratuitous (see p. 176 above).
It is conceivable that the variability of candidates (and of
examiners) may be so great as entirely to invalidate any viva voce
test of fitness for a job, however well conducted, though this
is at present contrary to general belief. We made no assumption
on this point, positive or negative.

686. Finally, we have been reproached for directing the
attention of our readers in some cases rather to the differences
between the marks of different examiners than to the agree-
ments. That is true: it is the differences between the marks
that indicate the weak points in the system which need to be
strengthened.

1 See on this point Hartog on Ezaminations, p. 22, and the article on Examinations
by Hartog and Watson in the Encyclopaedia Britannica, 11th Edn., p. 48.
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