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PREFACE

1. No element in the structure of our national education
ocoupies at the present moment more publig attention than our
system of examinations. It guards the gates that lead from
elementary education to intermediate and secondary education,
from seocondary eduocation to the Universities, the professions,
wad wmany business careers, from the elementary and middle
stages of professional education to professional life.

2. Quite apart from the safeguards imposed by Acts of Parlia-
went and Government authorities, 8 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 snd in our homes. The
examination system has grown to be an important element, not
only in onr education, but in the whole social system of our
country ; and the interegt of many other countries in this matter
is not less than our own.

8. The investigations on examinations of which this pamphlet
is a summary are the outcome of an International Conferenoe
on Examingtions held in May, 1931, at Eastbourne, under the
angpices of the Carnegie Corporation, the Carnegie Foundation,
and the Intermational Institute of Teachers College, Columbia
Univergity. The countries represented at the Conference were
(in alphabetical order) England, France, Germany, Scotland,
Switzerland, and the United States’, As a regult of that

' In a Conspectus in preparation by the Committee there will appear
between 150 and 200 names of such bodies, exclusive of Universities and
Local Education Authorities.

* The Report of the Ersthourne Conference on Examinations, edited by
Professor Panl Monros, Director of the International Institute, was
published by the Bureau of Publications, Teachers College, Columbia
University, New York City, in 1931.

The representakives from the United States at tho Conlerence were as

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

Chicago.

Dr. Predeciok P. Keppel, Presideni of the Carnegie Corporation,
New Yotk City.

Dr. Faul Mosxos, Dixeotor of the International Institute, Teachers
College, Columbia Univerty.
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Conferencs committees were set up in all the European countries
above-named. Each of these committees received a grant for
three years from the Carnegie Corporation through the Inter-
national Instibute, and cach of them reported independently to &
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 scparately. This pamphlot is substantially
identical with the report presented by the English Committ8s
to the Folkestono Clonference, and it is published in it prosent
form in accordance with a wish expressed at that Cunference.

4. The English Committee consisted of the following : Sir
Michael Sadler, K.C.8.1. (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. Npearman,
B.R.8., and Professor Graham Wallas, The Commttes suffered
a greab loss in 1932 by the death of Professor Graham Wallas,
who was replaced by Professor Godfrey Thomson, & member of
the Scottish Committee. Professor H. R. Hamley and Professor
C. W. Valentine joined the English Committee in the present
year®., The address of the English Committee is 1, Plowden
Buildings, Temple, Loudon, E.C4.

Dr. Henry Suzzallo, President of the Carnegie Moundation, New
York City.
Dr, Edward L. Thorndilee, Professor of Education, Teachers Collegu,
Columbia University.
37The membership of the other Committews is shown bhelow:
France -
M. A. Deaclog, Directour.adjoint do I'Office National dea niversitds
et Ecolos Francaises (President).
M. Barrier, Adjoint au Directeur de I'Enssignement Primaire
M. Bouglé, Directeur-adjoint de I'Ecole Normale Supérieure,
M. Gastinel, Inspecteur Général do I'Instruction Publique.
M. Laugier, Maitre de Conférannes i In Faculté des Beisnced do Pariy.
M. Lwe, Directour-adjoint de I'Hnseiguewsent Technigus.
The origina! Committee included :
M. Charles Maurain, Dayen de Ia Faculté des Seiencea de I' Université
de Pavis (who resigned on secount of the pressure of other duties).
M. Cope, Pranident du Syndicat Nations} det Professears des Lyedon
de Gargons ot de I'Enveignement Secondsire Féminin (abnes
deceased).
CUEMANY —
Professor Erich Hylls, Ministerialrat tm Ministeriure fdr Kunst,

-
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5. The Committee engaged Dr. E. C. Rhodes, Reader in
Statistics in the University of London, to act as their statistician.
6. 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 Examina-

~e o~ ———— - — - - o e ——

Wissenschatt, und Volksbildung in Preussen; Professor an der
Pidagogischen Akademie, IIallo.

Dr. Robert Ulich, Ministerialrat im Ministerium fiir Volkebildung
in Bacheen.

The original Commitiee included also:

Professor Dr, Carl Bocker, Ministor 5.D. fiir Kunat, Wissouschatt,
und Volksbildung in Proussen; Frofessor an der Universitif,
Berlin (since deconsed).

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

BCOTRAND—

William Boyd, M.A,, B.8¢., D.Phil,, Lecturer in Education, Glasgow
University.

Shepherd Dawson, M.A., D.8c., Lecturer in Psychology, Jordanhill
Training (ollege, Glasgow (gince decesased).

Profesgor James Drever, M.A., D.Phil.,, Professor of Psychology,
Edinburgh Univexsity.

Thomeas Henderzon, B.Sc., F.E.I.B., Hon, Secretary of the Scottish
Council for Research in Eduecation.

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

Professor W, W. McClelland, M.A., B.8¢., B.Ed., Professor of
Education, St. Andrews University.

J. Mackie, M.A., D.Se., F.R.8.E., Head Master, Leith Academy.

Robert R. Rusk, M.A., B.A., Ph.D., Lecturer in Eduecation, Jordan-
1t Training College, Giasgow ; Director to the Scottish Couneil
for Reeoarch in Education.

J. €, Smith, C.B.E., M.A,, D,Ljtt., formerly Senior Chief Inspector
ol Schools, Scottish Education Departmeont.

Professor Godfrey H. Thomson, Ph,D,, D.Sc., Professor of Educa-
tion, Edinburgh University.

BWITIERLAND -~

M. Pierte Dovel, Professcur & }'Univergité de Gendve; Directeur
de I'lnstitut Universitaire des Sciencoe de I'Education, Gendve,

Dr. Breaner, Directeur do Lehrevseminar, Bile.

M. Edouard Clapardds, Professcur de Peychologie & I'Université de
Genéve ; Dirveteur de 'lnstitut Jean-iacques Rousesau.

M. Hobert Dottrons, Directeur d'Ecoles, Troinax, Gendve (Dr. S8o.).

Dr. Charlee Junod,

M. Albert Malche, Conseiller aux Etats ; Professenr i I'Université
de Gendve,

M. Jean Piaget, Directeur du Buvesn Internationald'Education,
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tions (1900-32)*, which shows how much has heen written on the
subject in this country during the first third of the century.
The Committee are also publishing a volume of Lssays on
Ezaminations, dealing with a number of aspects of the subjeat,
which will appear soon after this pamphlet, and o Conspecius
of Braminations in Great Britain and Northern Irelund, which
will appear later.  But the main work carried out for the
Committee will be recorded in a volume entitled The Marks o
Ezaminers, now in course of printing, of which the prose
pamphlet is & summary.

7. The objeot of the investigations to be duscribedd may be
explained very simply. Professor F'. Y. Edgeworth, many years
ago, found that the marks allotted independently by twenty-right
different examiners to a piece of Latin prose varied from 45 te
100 per cent. In the United States, Messrs, Starch and Elliott,
and, in France, M. Laugier and Mle. Weinberg have found
similar results, but no systematic comparison has hitherto been
published of the marks allotted by a number of different
examiners, all experienced and qualified for their task, to sets of
seripts (answer-books) actually written at public examinations.
Both the English and the French Committess have attacked
this subject, and the present pamphlet gives a fairly extended
summary of the English results and a brief one of the French.
These results are similar in the two countries, and equally
disquieting. It is clear that the part played by chance in the
verdicts given at different examinations on which carecrs depend
must often at the present moment be a great one, The Com-
mittee are well aware that the consideration of borderline cases by
examination authorities does materially diminish the chances
of a candidate being wrongly rejected ; but it must be pointed
ont that oandidates may be placed in error bulow the

omr—

B T T = T Sy P ST Ve - .

Gendve ; DProfesseur extraordinaire & I'Ubniversitd de Lwotdvs;
Co-directenr de I'Institut Jean-Jacques Rousseau.
Dr. W. Sehohaus, Schweizerische Erzishungs Rundschau, Kreuz-
lingen, Thurgovie.
Dr, Ida Somazzi, S5eminar, Borne.
Dr, Hans Stettbacher, Lehramiknrse, Universitit, Zurich,
M. Teodoro Valentini, Profeaseur, Seuola Normale, Loosrno, Tessin,
4 An Bnwglish Bibliography of Evaminations (1900-1032), by Mury I,
Champneys, with & Foreword by Sir Michaol Sadler and 8ir Plulip Hartog
(Masmillan & Co., Ltd.), 1934,
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* borderline.” Again, it must be remembered in the interest
of the public, to whom an examination certificate means a
certificate of efficiency, that candidates may now by chance
obtain such certificates when they should by rights be rejected.
8, Of all the results recorded by the English Committee perhaps
the most disturbing sre those recorded in the investigation on the
marking of School Certificate History seripts. It was found that
when fourteen experienced examiners re-marked independently
fifteen soripts which had all received the same moderate mark
from the examining authority by which they were furnished,
these examiners, between them, allotted over forty different marks
to the several soripts. It was found, further, that when theso
examiners re-marked once more the same scripts after intervals
of from twelve to nineteen months, they changed their minds
as to the verdict of Pass, Fail, and Credit in 92 cases out of the
total of 210. Clearly a test of this kind cannot inspire confidence,
9. Our investigations show that the employment of boards of
examiners instead of individuel examiners, though it diminishes,
does not remove the element of chance in examinations, and that
boards, as well as individuals, may disagree in their verdicts.
The element of chance in examinations still subsists to a dangerous
degree in the subjects which have been investigated by the
Committee.
10. The question may at once be asked : Should examinations
be abolished 1 If not, what remedies can be suggested !
The Committee are clearly opposed to the root and branch
policy. They are of opinion that examinations as a test of
efficiency are neceseary. They are further of opinion that, in
addition to those oxaminations which yield identical results
when applied by different examiners (e.g. “New Type" or
“ Objective ' examinations), the traditional * essay ” examina-
tion should be preserved. But they hold that it is as im-
praoticable to recommend an a priori cure for the defeots of tho
present examination system as i, would be to recommend an o
priori cure for a disease. Tt is only by careful and systematio
experiment that methods of examination can be devised not
Bable to the distressing uncertainties of the present system.
Ko doubt investigations like those recorded by our Committee,
sod eadifinistestive experiments in allowing teachers, in
sonjuncbion with Government or University inspectors, to * brand
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theix own herrings,” would involve expenditure, but such
expenditure and experiments would be justified in the public
interest.

'The Committee desire to acknowledge their devp obligation to
the various examination authorities by whom they have been
furnished with the soripts whieh formed the material for their
investigations, or by whom they have been assisted in other
ways, and. to the examiners who marked the seripts or took part
in the viva voce examination. Without the cordial assistance
both of examination authorities and of examiners, it would have
been imposgible for the Committeo to varry out their investiga-
tions on the lines which they had planned.

In oconclusion, the Committee wish to express their warm
appreciation of the generosity and initiative of the (‘arnegic
Corporation, the Carnegie Foundation, and the Iniernational
Institute of Teachers College, Columbia University to which
this Commitfce and the parallel Committees in other countries
owe their existence,



Panr I—GrENERAL
Introduction

1. The main ohject of the investigations was to tesy the con-
currence of the marking of & number of examination seripts by
& number of independent examiners, or, in certain cases, by two
independent boards of oxaminers,

2. In carrying out the investigations, the following general
grinciples wero observed :—

(i) The seripts investigated were all actual scripts which had
been written hy candidates in the course of an ordinary examina-
tion. It was only after long and delicate negotiations with the
various bodies that the aotual soripts could be secured.

(ii) The following examinations were selected by the Committee
for the purpose of the investigations, as important and typical :

(@) Schoal Certificate Ezaminaiions, 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 18, the passing of which under certain
conditions qualifies for entrance to a university and to
& number of professions. A School Certificate is also
required as & condition of engagement by many business
men.

(b) Special Place Ezaminations. These are the examinations
held at the age of between 10 and 12, on the results of
which children in elementary schools gain admittance to
central schools or secondary schools. The number of
entries every year is estimated at from 400,000 to
500,000,

{c) 4 Uullege Scholarshin ezamination at one of the older
universities #n English Essay.

(d) A University Homours examinalion in Mathematics.

(e} A University Honours examination in History,

(it} Every mark on the seripts made by the original examiners
wss vompletely removed hefore they were circulated or

phed.

{iv) The examiners by whom the papers were marked (men
and women) were in every oase examiners with experience of the
kind of edhmination investigated. In four of the investigations

11
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on School Certificate examinations the examiners in the various
subjects were chosen in each case from the panel of a single
examining body (other than the body which had supplied the
goripts).! The examiners for the College Entrance Scholarship
Essay scripts and for the University Mathematical Honours
scripts were in. either cave examiners of the university for which
tho soripts were written. For the History Honours seripts it was
impossible to secure a sufficient number of examiners from the
snma university, and the 17 examiners concerned wors choson from
pino different universifies and included nine university pro-
fessors.

(v) The time allowed for the correction of tho soripts was,
as & rule, the time desired by the examiners concerned. It may
be fairly said that the soripts were corrected under less prewsure
in respect of time than ordinarily prevails at an examination,
go that the marks may be regarded as expressing the deliborate
opinion of the examiners concerned.

(vi) Every precaution was taken to ensure that no answer
was overlooked by an examiner, and in any case of doubt the
goript was returned to the examiner for reconsideration.

(vii) The examiners were all paid cither in accordance with
the usual scale adopted for the marking of soripts of the same
kind, or, in certain oases, 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
seoure the voluntary help of competent examiners, but marking
carried out by voluntary helpers would have been carried out
wnder eonditions different from those of & 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 i
unpaid for performing such wark is likely to be different from the
condition of a person who is adequately paid.

(viii) The marks were all analysed by Dr. E. C. Rhodes,
Reader in Statistics in the University of London, and the resulta
have been prepared for publication by the Direator and Dr. Rbodes

MIn the investigation on Schoo! Certificate English conducted under the
suspices of the Durham University School Examinations Board, of whisk
wo are printing and extending the results, the examiners wers not all
chasen from the panels of the same examining body.
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and submitted to the Committee. The volume ocontaining
the details of the investigations will extend to about 250
pages, and will comprise two sections: Section I, containing
the important details and figures for each investigation, and
Section II, containing a more elaborate statistical analysis
by Dr. Rhodes, in which it is attempted to separate the
differences of marking due fo difference of the standards adopted
by the individual examiners from the random deviations
ot each examiner from his own standard. It will include
additional memoranda by Professor Cyril Burt and Dr. Rhodes
on the most suitable mothods of analysis for data of this kind.

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

3. The Committes 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 exeminations
a8 they are at present conducted. The investigations show
how a change in the selection of particular examiners, from & panel
of persons who are all experienced and regarded as all well
qualified, would tend to affect the fate of individual candidates.

4. Besides the investigations into written examinations, the
Committee carried oub one investigation of a particularly
interesting kind into the concurrence of the marking of two
boards of examiners at an interview of the same kind as that
held at Civil Service examinations, with the object defined in
pors. 81(d) below.

The results of the different investigations are briefly summarised
in the following sections.

School Certificate History

6. ifteen roripte were selested which had been awarded
exactly the same * middling ” matk by the School Certificate
authority cancerned, and these seripts were marked in turn and
independently by 15 examiners, who were asked to assign to them
both marks end awseds of Failure, Pass and Credit, After an
inberval whioh varied with the different examiners, but was not
lees then 12 nor wore than 19 months in any instance, the same
auripte, afigr being renambered, were marked again by 14 out of the
18 original examiners (ome examiner being unable to serve again).
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The 14 examiners assured us that they had kept no record
of their previous work and this was indeed obvious from. the results,

6, Whereas the soripts had been all allotted the same moderate
mwark by the original examining body, they werc allotted by the
156 examiners on the first occasion 43 different marks out of a
maximum of 96, varying from 21 to 70. On the second accasion
the total number of the different marks was 44, and the marks
varied from 16 to 71. There is no space here to analyse the
differences of the marks allotted by the various ¢xaminers tew
tho same candidates. I[n one case the difference was 30 marks
out of the maximum of 96,

7. Perhaps tho most striking feature in the investigation is
thix : On each oceasion the examinersawarded not only numerical
marks, but the verdict of Failure, Pass or Credit, In comparing
the two sets of awards we can only take into account the
14 examiners who acted on both occasions. On each occasion
the 14 examiners awarded a total of 210 verdiets to the
15 candidates. It was found that in 82 cases out of the 210 the
individusl examiners gave a different verdict on the second
ocoasion from the verdict awarded on the first.

8. In nine cases candidates were moved two classes up or down.
One examiner chenged his verdict in regard to eight candidates
out of the fifteen. Yet he only varied his average by a unit,
and he awarded the same number of Failure marks, one less Pass,
and one more Credit. Such irregularity of judgment is not only
formidable, but it is one which would not be detected by any
ordinary analysis. Statistically his results on the twoe ocessions
were almost the same, hut the fate he allotted to balf the candidates
was different,

Tn some cases the examiners altered their general standard
on the second oceasion, One examiner moved 8§ candidates
down a olass, and one down two classes. Another examiner
moved 7 candidates down a class. Of the 14 examiners there is
only one who was exceptionally steady snd whose numerical
mark never varied by more than 7 out of 100.

9. It may well be agked, in view of the extreme differences
of these results, what validity can be attached to the marking
of Bchool Certificate History papers. It is porfectly trus that,
ag Professor Spearman has pointed out, validity and ** rgliability *
or eanourrence of marking are by no mesns equivalent torms,
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but no process of measurement can be valid when it yields such
discrepant, results in the hands of the same examiners on two
different oocasions.
School Certificate Latin
10. This investigation dealt with two 2-hour papers, of which
the marks were added together. The scripts of 16 candidates
were 80 selectod that the candidates had obtained at the original
examination oxactly the same moderate mark for the two papers
+wmbined, 15 examiners were appointed, of whom two were
treated as Chief Examiners for the drafting of a marking-scheme,
The examiners were furnished with examination papers (though
not with ¢ trial-soripts ”’ a8 in later oxperiments). The marking
scheme was finally settled after correspondence with all the
examiners concerned on all points regarded as contentious. The
correspondence showed that six of the examiners preferred more
detailed instructions in respeot of unprepared passages than the
other seven, and it was decided to adopt two marking-schemes
to meet the wishes of the different examiners concerned. The
examiners were therefore divided into two Groups—Group I,
consisting of six examiners who used Scheme I, and Group I, con-
gieting of seven examiners who used Scheme II. The two schemes
differed only by the addition of 19 more detailed instructions in
respeot of unprepared passages from and into Latin in one paper
thau the other. Of these, 10 were allotted to a question which
was only selected by a single candidate. The maximum for
each question and the total maximum were the same in the two
Schemes. It is obvious that the two Groups cannot strictly be
regarded as analogous to two independent Boards, who would
no doubt have adopted marking-sohemes differing far more widely.
11. Whereas the fifteen couples of soripts had originally been
assigned the same moderate mark, under Scheme I they received
from the ¢ exsminers concerned 24 different marks ranging from
28 to 56; and under Scheme II they received from the seven
examiners conoerned 38 different marks ranging from 33 to 61.
The totel number of different marks allotted under the two
nchemses wog 31 and the total range from 28 to 61. It is quite
obvious that in spite of the detailed marking schemes the individual
examiners adopied very different standards,
12. A detailed apalysis has been made of the marks for the
difierent questions. These questions were originally marked
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on a higher scale, which was reduced s0 as to yield a maximum
for the two papers of 100. It is remarkable that the difference
between examiners varies very much with the candidate. Thus
for one candidate the marks for a question of which the original
maximum was 60 (translation {rom Cwmsar), the extreme range of
the marks allotted by the 13 examiners is only % marks, whereas
for another candidate the extreme dificrence wax 28 marks or
47 per cont. of the maximum. Tn the oase of sone questions on
accidence the difference between the marks is vory small, -

Sehool Certificate French

13. The seripts investigated were writton sy answers to two
2-hour papers. Two independent Boards were sat up, ench con-
gisting of a Chief Kxaminer and six other exumincrs. The
examining body supplied at our request 150 scripts altugether,
chosen so that the marks allotted by the original oxaminets
corresponded to a normal frequency distribution and ranged from
the worst to the best, Of these 50 were selected, corresponding
to the same normal distribution, for final marking, and were
reproduced photographically.  The others served as * trial-
saripts.”

14. Each Chief Examiner drew up his own marking-scheme,
discussed it with his Board in the ordinary way and, after settling
his scheme, gave each of his Board a number of trial-soripts to mark
g0 a8 to control the methods of marking of each examiner. Asa
result of this process the two Boards quite independently adopted
complex schemes, which were, however, obvioualy the result of
a common tradition. Board I gave & general directions, and
640 detailed directions for Paper I and 200 detailed directions for
Paper II, mainly concerning points of English and French in
translation. The scheme of Board II included 700 detailed
items for Paper I and 300 for Paper II. These detailed divectiona
did not require any appreeiable sffort of memory on the part of
the examiners. Although the general methods used by the two
Boards were obvionsly the same, the detailed dirootions were
in & number of cases different, and in some 50 cases were actually
oonflioting. Each Board settled ite own standard for Failure,
Paes or Credit, The Chief Examiner, after sveing samplos of the
trial markings of each examiner, gave instructions fug, his marks
to be raised or lowered in some partioular way.
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15, The returns of the individual examiners showed that the
number of Failures varied from 6 to 15, of Passes from 7 to 16,
of Credits from 21 to 30, and of Dislinctions from 1 to 9. Agree-
ment was reached between the 6 examiners of Board I on the
awards to only 27 candidates out of 50, and agreement was reached
between the exeminers of Board II in regard to only 80 out of 50,
The average range (the difference between the highest and lowest
mark allotted by the different examiners to the same script) for
“Board I was 10.6 marks and for Board TI 7.8, out of one hundred.
The extreme ronge was 19 for Board I, and 16 for Board II,

18. One of the interesting features of the marking of the two
Boards was that the average mark of Board I for a piece of
dictation expressed as a fraction of the maximum was 14 per cent.
higher than the corresponding average mark of Board 11, and that
the average mark of Board I for a question involving translation
trom English into French, expressed as a fraction of the maximum,
was about 24 per cent. lower than the corresponding average of
Board II. The maximes were approximately the same for the two
Boards.

‘When we consider the average marks for the two Boards of the
seripts treated as a whole, such differences disappear; but the
fate of individual candidates depends on these differencos which
a similarity of general results effectively conceals. A candidate
who did poorly in diotation would be more leniently treated
by the examiners of Board I. A candidate who did poorly in
trenslation from English into French would be more leniently
treated by the examiners of Board II.  Moreover, the fate of a
candidate might depend on the particular member of the Board
to whom his script is sssigned for marking.

School Certificate Chemastry

17. The procedure in the case of Chemistry waas almost identical
with that adopted in the case of French, but the number of final
soripte selected for the final marking was only 30 instead of 50,
a8 the aversge length of the soripts was considerable,

Board 1 in its marking-scheme gave about 95 detailed direotions
$o the examiners, and Board II about 85. For certain details
the two Boards gave the same marks, for others they gave
nwackn appreciably differing, The differences between the Boards
wounld no foubt have besn greater but for the faot that the
candidates were instructed to seleot any six questions out of
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eight, so that it was necessary to allot identical or almost identical
maxima to the different questions.

18. In the roturns of the individual examiners of the two
Boards, teken together, the number of awards of Failure varied
from 6 to 10, of Passes from 2 to 11, of Credit from 4 to 18, and of
Distinction from 0 to 8. No mere adjustment of averages would
remove such discrepancies hetween the distributions of wwards
by individual examiners. The differences betwoen the two
Boards in respect of differont questions is lesy than in the cusa 6F
French, but for one question, dealing with a simple question of
chemical theory, the avorage mark for Board T was 33 per cent,
of the maximum, while the corresponding average for Borrd I1
was 46, [t is only in regard to this point that we get anything
comparable to the remarkeble difforences which were found
between the two French Boards (see para. 18 above). Nevertho-
loss it is true that, as in French, the fate of a candidate dependa
very largely on the personnel of the Board, and on the particular
examiner to whom his script is assigned. The average range of
marks was 10 for Board I, and 10.9 for Board II, out of one
bundred. The extreme range was 23 for Board I, and 28 for
Board II.

School Certificate English

19. We include in this Report details of an investigation on
School Certificate English, oarried out just hefore our own work
was bogun, on behalf of the Dutham University Examinations
Board. It was on lines similar to those which we have adopted,
and yielded similar results. An analysis of the figures by
Mr. C. Roberts and Professor H. V. A. Briscoe was published
by permission of the Durham Board (in T'he .{.M.A. for Dec.
1931, and Feb. 1032). The detailed mark-sheets were later
furnished to us by the Board, and we have made use of these in
both parts of this Report. The whole of the English acripts from
one school, 48 in number, were marked separately by seven
examiners, A, B, ¢, D, E, ¥, and G, selected from the panuls of
four different School Certifionte suthorities, who hud the roputstion
of being specially experienced and trusted examiners.  Of these,
0, D, and E were ordinarily engaged by one authority, B and F
by & second, and A and G by the third and fourth respectively.

20, The examiners all accepted the marking-ucheme of the
Chiaf Examiner of the Durham Board.
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21. There were two papers : Paper I, a 2 hours’ paper on Essay
and Précis, and Paper II, a 3 hours’ paper, mainly on set books
in prose and verse. The marks for the two papers were added
and then reduced so as to correspond with a maximum of 100,

22, The minimum range, i.e., the extreme difference between
the marks allotted to an individual oandidate, was 7, the
maximum 31, and the average 18:-5. But the differences between
the examiners was shown most clearly by the differences between
"The award of Failures, Passes, Credits, and Special Credits of the
individual examiners.

The following Table shows the numbers of awards :—

Eaaminer Fail Pass | Credit ‘%’;‘;‘3‘
A - - - - - 7T 16 7 1
B - - - 4 o 2 34 12
c . . - L o. o 1 30 1 0
D ! 9 28 3
B B 16 27 0
- J O B 7 37 g
e - - . - 4 12 17 0

23. An inspection of the figures in greater detail shows that
in the case of only ome candidate out of the 48 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 examiners were
in agreement. Examiner G * ploughed ”’ 19 candidates, while no
other examiner “ ploughed " more than seven, and two ““ ploughed ”
none ; Examiner B awarded 12 * Special Credits,” while the other
examiners awarded very few or none.

24. The exsmination i8 not a competitive examination, and
thearefore the order of merit is not of any special importance to
the candidates. But the differences of opinion of the different
examiners in regard to their relative merits are shown by the
following etatenent :—

The differenice between the highest: and lowest position assigned
to o candidate is—

80 or more in 5 oases
20290 in 19 cases
10—19  in 18 cases
Under 10 in 6 cases
25. The divergendies of the marks allotted to the two Papers

conzidered” saparately were groater than those shown when the
marks were added together,
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26. Mr. Roberts and Profersor Briscoe draw attention to cortain
extreme divergencies. On Paper I (Essay and Préois) :

Range of Murks
Candidate X wes awarded 28, 32, 40. 58, 56, 68. 80 out of 100 by
the seven examiners . - 52
Candidate ¥ was awardad 24, 42. 48, 60 60 64, 70 out of 100 hy
the reven oxaminers - 46

Ceandidate Z was awarded 16, 36. a8, 44 44 48, (10 oue of lOﬂ by
the sovon examinets -

u“

On Paper I, nine candidates woro a.wa.rded a Pass by all the
examiners, Of the 39 candidates who were awarded & Failure
mark by one or more examiners, 25 were awarded a ('rodib,
8 Speoial Credit, and 3 Distinction by one or more examiners.
Again, two of the examiners awarded between thom Distinotion
to six candidales. The awards of the other oxaminers to these
#six oandidates were as follows :—

No, of Candidate Awards of Other Examiners
Failure ; Pass; Credit; 3 Special Credits.
Failure ; 4 Credits ; Distinotion.
2 Failures ; 4 Credits,
2 Paseea ; 4 Credita.
Pasa ; 3 Credita; 2 Special Credits.
4 Credita ; 2 Special Craduts.

27. In Paper IT (Literature) the variations of award though
great are somewhat less than in Paper 1.

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

- F LR SR

Marks received from the seven,

Candidate ezaminers {ouf of 100) | Range
P | 10,41, 45,48, 48, 49, 68 | a0
Q | 87,5059 62,64, 63,71 8
R | 35,39,45 41,53, 86,70 32

In Paper II, again, 36 of the 48 candidates were passed by all
seven examiners.! Of the remainder 3 received a Failure mark
from only one examiner, and 8 by from 2 to 4 exsminurs ; buf
in all thesa cases the candidates were awarded from one to three
Creditsbythaotherexaminem. Thenearest approach to unanimity
wasg in the case of one candidate who was ploughed by six
exammers, but was awarded s Cred:t by the saventh

llt is intemtmg to noto the grneul opinion of the examiners hhan the mm
dard in Set-books was much higher than in Précis and Essay. Hes the srticle
on English Composition at the School Certifieate Examination By Sir Philip
Hartog in the * Essays on Examinations" published by the Commitiee.
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Two of the examiners between them awarded Distinction to
five candidates. The awards of the other examiners to these
five oandidates were as follows :(—

No. of Candidate Awards of Other Brzaminers

1 Pasa ; 4 Credita ; Speoial Credit.
2 Pass ; 4 Credits ; Speoial Credit.
3 2 Pasges ; 4 Oredita.

4 8 Credits.

b 38 Credits ; 3 Special Credits.

= 28. The following Table shows the numbers of awards of the
different examiners on Papers I and II separately :—

PAPER PAPER 11

Exam.| Fail- ., | Special| Dieting-} Fail- .. | Special| Disting.
iner | wure Pass | Credit Oredit | ton ure Pass | Oredst ._OPradu ton
A7) s 15 7 4 2 12 80 4 170
B 1 10 23 [} 3 0 2 27 15 4
o] 12 29 ki [\] 0 10 21 17 0 0
D 9 17 20 2 0 1 7 26 15 0
E 8 20 18 2 0 8 17 23 2 0
r (] 21 17 4 0 2 [{] 36 4 0
a 35 11 2 0 0 '] 16 18 4 1

It is to be remembered that Examiners B and F ordinarily
examine for one Examining Body, and Examiners C, D and E
ordinarily examine for another Examining Body.

29. We believe that the method of selection of examiners for
our inveetigations wes such as to emable us to draw general
conolasions from our results, The independent investigation
carried out by the Durham University Board yields valuable
support to our conclusions,

Spevial Place Examination (I): Arithmetic and English

30. This was the most complex of all the investigations, since
it dealt with two subjects. The scripts of 150 candidates in
- Avithmetic snd in English were marked by 10 examiners in each
gubject. The marking-sohemes were settled after correspondence
with the examiners, each of whom marked 80 trial-soripts in
acoordance with a draft marking-scheme before expressing his
opinion on the scheme. The marking-sohemes were modified in
such & way a6 {0 deal with all the points raised by the individual
exstningre, and they were finally settled only after an assurance
had been received from each of the examiners in the subject
eoncerned. that the sohemes contained no ambiguities.

31 The 180 soetple for the final investigation inclnded a large
proporélon of the very best sent in for the original exsmination,
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8s judged by the original examining authority, A very high
proportion of these scripts would therefore be soripts of sucosssful
candidates and of those who approached sucoess,

32. The results were first analysed in the following way:
At the original examination the fate of a candidate would primarily
dopend on the marking of & couple of examiners, one for English
and one for Arithmetic. Of the examiners actually employed,
couples were chosen at random and designated A, B, C, D, ete.
As an examplo of the differences of marks of these couples, »
we raay choose Candidate No. 1, who received from the 10 couples
of examiners the following marks out of & maximum of 200:
106, 107, 109, 110, 119, 124, 124, 130, 136, and 139, the range
being 34 marks. The average range for all the candidates was
33 marks, the smallest range 12, and the highest 63, This
mugt be regarded as considerable in view of tho fact that the
examinations were of an clementary character, that the examiners
were experienced in this type of work, and that they were marking
according to carefully drawn-up marking-schemes.

33. In the type of examination where there are many assistant-
examiners the Chief Examiner criticises their marks, and makes
adjnstments for different standards of marking, The distributions
of marks are also sometimes reduced to a standard, but no snch
adjustment would alter the order of the candidates in the batoh
asgigned to a single assistant-examiner, At a competitive
examination of this kind the sbsolute mark does not matter,
ag it does in the case of a School Certificate examination. It is
only the order that matters, and we must therefore consider this

int,
po% The following are the most important results with regard
to the first 50 candidates :—

43 candidates sre returned in the first 50 hy all 10 couples

8 candidates are returned in the firat 80 by 9 couples

4 caudidates are returned in the first 50 by 8 ocouples

4 candidates are retumed in the firat 50 by 7 couples

1 oandidate is returned in the first 50 by § couples

1 candidate is returned in the first 50 by 4 couples

3 candidates are returned in the firet 50 by 3 couples

7 candidates are returned in the first 50 hy 2 couples
12 candidates are returned in the first 50 by only 1 qpuple
8
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Thus 33 candidates would get into the first fifty places
whichever couple of examiners marked their soripts; but
the fate of the other candidates for the mext 17 places would
depend on the chance of being assigned to particular couples,
the chance of success being greater for some candidates than
for others,

35. There is much less agreement with regard to the lowest
third of the whole group, so that the element of chance in the

wgward of special places on the plan adopted is very consider-
able.

86. We now consider Arithmetic and English separately, taking
first Arithmetio.

Out of the 150 cendidates in Arithmetic there are 63 who got
80 ox more marks from at least one examiner, and of these 18 got
80 or more from all examiners. Supposing we regard 80 as a high
mark intended to indicate scholarship level, we find complete
sgreement among the exsminers in regard to only 18 out of the
63 possible.

97. The Arithmetic Paper was divided into two parts, Part A
and Part B. Part A consisted entirely of twenty straightforward
calculations, The variations in dealing with this part were
very small, and mainly due to the illegibility of the writing of
certain candidates. The average range, i.c., difference between
the highest and lowest marks, was only 2-1 per cent. of the
maximum, whereas the average range for the two Parts was
14-7 per cent,

88, In spite of the elaborate precautions taken in the marking-
scheme, there were very great differences between the examiners
in desling with Paxrt B, which included problems. In a question
of which the maximom was 156 marks, one candidate received
18 from onhe examiner, 12 from three examiners, 8 from two,
7 from two, ard 4 from two examiners. But for other candidates
thore was greater agreement. For 20 candidates the marks were

the same, and for 83 the marks only differed by 8 or 4 out
of the 16 maximuom,

30, The English Paper consisted of two Parts, A and B, of
which A wee an Bssay Paper. A detajled scheme was used for
marking the Esuy, marks being awarded for the following seven
separate lsents >—Vocabulary, Acouracy, Craftemanship, Con-
sistency, Completenses, Substance and Quality, The maximum
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for each element was 7 marks.> In respect of Vocsbulary, only
one-third of the candidates got the same mark from as many as
five out of the ten examiners,

40. Tho averages for the different examiners varied considerably.
The variation of the averages of the different examiners for the
geveral elements is shown in the following Table :—

{ Mazinum s T marka for
each element

Highest 1+ Lowest Hange

l————-—n-a-.-«- it e o . i B s
3

Voesbulscy - -« 593 | 309 | 284
Acursoy - -+ - = | 536 | 308 241
Croftomanship - - - - 480 , 3% 149
Consisteney - - - = o 092 249 293
Completeness - - - - -' 641 311 230
Substapes - - - - o b1 315 , 23
Quliy - - - - - o 4B | 306, l4

41. The mean devistions of marks also differcd considerably,
and the average of the mean deviation of examiners varied from
element to element as shown below :—

Substance | Quality

122 13

Voeabldmyidocuracy C‘raﬁmnuhiplc'onn‘demy Completeness
13 | 126 | 1% [ 119 117

42. The paper on English, Part B, dealt mainly with the sense
of passages, the sense of phrases, and the sense of single words.
Except with regard to one question, for which 88 candidates
received the same mark from all the 10 examiners, the agreement
was emall,

An elaborate analysis has been made of the marks awarded for
parts of & question, which cannot easily be summarisad here,

Somo examiners marked consistently higher, some consistently
lower, than the majority; others marked sometimes high,
sometimos low, and it is obvious that an examiner who does this
will alter the order of the candidates considerably from the order
of the majority.

1The investigators employed this schome because it had boea used in
similar examinations, bat are not in any way committed ko thi¥ view that
1% i watistactory,
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Bpecial Place Ezomination (I1): HEnglish Bssay,

48. The question-paper gave & choice of one out of four
subjeots, and the time allowed for the work was 30 minutes.

The main objeot of the investigation was to compare the results
of marking when such essays are marked on impression only,
with the results when they are marked in accordance with a
detailed marking scheme,

44. Typed copies were made of 15 trial soripts, and ciroulated
to the ten examiners concerned, togother with a draft detailed
marking scheme. The marking scheme was then amended to
meet the eriticlems of the examiners, and answers o all doubtful
points were furnished to them.

48. Typed copies were then made of 150 other soripts, of whioh
the marks originally allotted to them by the examining authority
showed that they varied in marking from very poor to very good.
Each examiner received not only a typed copy of each of the
eisnys, ont whioh it was possible for him to insert marks, but also the
saript iteelf, which he could mark for handwriting. The following
see the most important instructions issued to the examiners :—

) Boeipte 115 are to be marked by impression only. It is of
il ementon of the investigation that, in marking these scripts, no
sttampt should be made by the examiner fo conform to the
gobene. of msrking set ont under (iif) below, or to any scheme
of the kind. Examiners are particularly requested to mark seripts
-6 they mark soripls 76150,

0 ”h;g‘—»lw are 10 be marked according to the amended

iy maximom mark for sll seripts is 100. The examiners

wers puppled with the amended marking scheme from which the
paesgraph. it extracted :—

Markn sre 0 be allotted ss follows :—

) , quality sod control of ideas - - 50 marks
¥ ©« = « -« « = - 15marks

@) Ovorosr sodd Panotoatlon - - - - 15 marks
Bhveduo of Beteroes ~ - - - - 10 marks

« » +« « + =« « Bmarks

¢vi) - = = = - « - Bmarks
- “ - - - 100 marks

A Sofonder bo best whether tho;orip;so& Set 1, comprising
New. 116, and thows af Sek 2, compriking Nos. 76-150, were
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approximately equivalent, the sets were re-shuffled and re-
numbered, and, were then marked by three examiners, X, ¥ and
Z, other than those who took part in the examination of the
final seripts. X, Y and Z were a)]l members of the same panel of
examiners for a Special Place examination, though not for this
particular one. Subsequently the marks allotted by X, Y, and Z
were re-grouped according to the original numbers, 1-75, 76-150,
and it was found that the average mark allotted by each examiner
was the same for Set 1 as for Set 2, although this average differed
from examiner to examiner. It was also found that the distribn-
tion of the marks of each of the examiners was approximately
the same for Set 1 as for Set 2.

It would therefore appear that any difference in the main
investigation between the markinga of the two Sets by an individual
examiner must be due to the difference of method employed, and
not to & difference between the two Sets.

47. The first and most striking results of the main investigation
are given below :—

Avzeage Maprs AWarpep BY THE EXAMDRE

Exzaminerst %,m‘c
e ighest &
] i , lowest
A|lBI{CIE|G|K|L|MN|P|owuges
Bob I— : |
{Tmpression i

Marking) - | 400|437 | 504 | 318 | 448 | 47.5 | 512 400 | 43 | 417] 278
Set 2~ i !

{Detailed ! | !
Kurklug) «! 606 ) 5B 62-3‘58-8 885 | 49-3 | BB 50'5!5&3 04-5 1320

Difference - | 116|100 | 29 iz-t-o 180] 18] 23 m-ui 96128
{
Thus in every case the average mark awarded to Set 2 for
scripts marked by details was greater than the average of marks
awarded to Set 1 for scripts, marked by impression.

*Examiners A, B, C, E, G and K are the examiners in English who
dealgnated by those letters in the previous investigation on the Special Plxce
examination. L, M, N and P are sxaminore who did not take pars in the
previons investigation, but, like the other examiners, fhey are all
experienced in examining of this kind,
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‘With Examiner E the difference between the averages is
97 marks ; with Examiners A, B, G, M, P, the difference is about
10 marks, and with only 3 examiners is the difference small,
Thus the marking by details produces higher marks on the average
than the marking by impression. It is also noteworthy that the
averages of the soveral examiners are closer together when the
marking is made by detail than when it is made by impression
only. The mean deviation of the averages of the impression
marks {8 5-2, and that of the averages of the detailed marking
only 84. Again, the average range of marks was 36:5 for the
marking by impression, and 289 for the marking by the detailed
soherne. The analysis shows that the marking by means of a
detalled socheme yields on the whole oloser results from the
different examiners than the marking by impression.

48, Marking by impression shows very great differences between
the examiners. The greatest difference was shown in the marks
o & candidate who received the following marks :—15, 50, 63,
69, 18, 78, 62, 75, 48, 7T1, 64, showing a range of 63. The lowest
range was 13, and the aversge was 36-5. In the marking by
cetails the highest range was 52, in the case of a candidate who
reccived marks varying from 26 to 78, and the lowest range
was 14-5. The average range was 28-0.

A dotailed enalysiz of the figures showed that the greater
renges yielded by the marking by impression are not due to
» higher figure for random marking, but to a greater difference
between tho standards adopted by the different examiners. The
somlynls shows thaé the element of random marking has roughly
spoaking the saxoe magnitude in both cases.

40, The desk poicst is Important. Tt means that the use of &

. dtuiied marking sobeme does conduce to a oloser approximation
of the sbanclards of exsminers, hut that it does nothing to reduce
1 whe abevaweek of random marking.

%%Wheﬁ;;ntho different examiners is very
., macking impression Examiner B awards
86 wsacion of Jows. 4liany 40, snd Examiner O cnly 2. On the other
Soad, Menmainew 1. gives 14 macks of 72 or more, and Examiner E
gve saoe. In the mmking by deteils Examiner M gives

warks of Joon e 40, and Examiner O gives none. Exaniner B

#1 pwrky of 73 o¢ more, and Examiner M gives only 6.

s ouly ¥wo oussinens whose marks show approximately

»
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gimilar distributions, and whose averages are approximately the
game ‘when marking by the two different methods,

51. On the other hand, the averages of the two standard
deviations for the two methods of marking are 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 diserimination between the different candidates-—the same
spread of the marks.

52. Although this is true of the averages, some oxaminers show
a different standard deviation in their marks by the two methods.

53. The average rangea for the different elements are shown
helow.

Voca- . Honde
Ideas bulary ’ Grammar l Structure | Spelling ! i
Maximum - 50 15 i 16 ‘ 10 | [ 5
Aversgerenge | 190 56 1§ 49 [ 21 15
Porgentage of |
Waximum - 30 37 i b4 40 ] 42 l 30

Thus the average difference between the extreme marks swarded
is a high percentage of the maximum mark in each case.

54. It will be seen that the greatest average range occurs in
grammar, and the least in handwriting. There are quite large
numbers of candidates for whom the ranges of marks are as great
88 half the maximum in respect of all the elements of the test
except handwriting.

86. The number of cases (out of the total of 75) in which gix
or more of the examiners agree are as follows :—Ideas, 89;
Vocabulary, 44 ; Grammar, 20; Structure, 28; Spelling, 48;
Handwriting, 63.

86. It has been seen that examiners give higher marks when
marking by details than when marking by impression. An
attampt wasa made to discover how the examinars distributed
among the various categorios of candidates the excess of marks
resulting from the second method of marking. It showed that
they tended on the whole to favour soripta that were * average ”
to “just above the average,” and to undermark the other

categories, especially the * very good”; but the diffarspoes were
small,
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Oollege Entrance Scholarship Exomination: English Essay

7. The Paper, which was set at an Entrance Scholarship
examination for a group of colleges in & University, gave
a ohoice of four subjects for the essay, but no further instructions,
The time allowed was 3 houxrs.

8, Fitty soripts were seleoted from a larger number, so as
to include those of five holders of scholarships or exhibitions,
They comprised the soripts of all the 10 candidates who had
selected the first subject ; of all the 8 who had selected the second ;
of all the 11 who had selected the third, and of 21 who had seleoted
the fourth,

9. The examiners were asked to assign numerical marks with
& maximum of 100, and also to assign a class to each candidate
in acoordance with the following scheme :—

Class I 67 marks and over.
Class II 50 marks to 66 marks.
Class III 33 marks to 49 mazrks.
Class IV Under 33 marks.

60. The numerical marks varied considerably. The range of
#ho marks allotted to candidates varied from 7 to 36, and the
pyerage range i3 19-6 per cent. The extreme cases are shown

S

Gandidels Enominers

- " T
A BJciD E

Mar'ks Aviarded
Bt { 80 | 22 | 656 | 50 | 68

Eo } | & | 2
Ho.td | &

Range

36

20 { 65 | 20 a5

070 | 88
d

e, erwomans o

mmﬁﬂ%MWWmadlﬂmnt examiners,

o s ohlme Tooll, ween aloss togsther, They are as follows:
&mcz km; ﬂ,m¢ D, 540 ; B, 506,

wlinaone ummﬁe siatltioal botion o
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Crasses AwARDED B3Y THE VARIOUS ExiMniees

Examiner

ot — 2 —— .

A
B
¢
D
E

t

¢t Glass

7

[ 3 - -

|
|
|

2nd Class

24
23
29
H
26

8rd Class l 4ih Olaze

. Mt it | e S MOS0t SO et it

15
14
15
12
14

!

|

4

L I I T -

62. The following Table shows the awards of all the examiners
to the 25 oandidates who were allotted either a Tirst Class or

Fourth Class by any exeminer -

Examiner

A

B

!

<

[~

=

No. of Candidate
*

3
4
8
9
10
11
*13
16
*17
20
*21
22
4
25
28
*30
35
47
*40
341
*44
s
b 1)
50
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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. 26, 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.
63, It is especially interesting to see the different selections of
candidates by the different examiners for a First Class.

Rauminer A B c J D B
Oandidaies| Aroarded o Firet Olass

Ko, 3 3 8 22 8

10 8 16 40 21

13 1 26 — 22

16 22 40 - 26

17 3 45 —_ 86

26 I 37 — — —

36 4 - — —_

¥t will be seen that not a single candidate out of the seventeen
waa plaved in the Birst Class by more than three out of the five
examiners. Three candidates each received three votes; four
exndidates each received two votes, and the other ten had only
ene vole esch ; thua the coneensus of opinion in the cases that
roully Toakber is small,

64, Yi is noteworthy that though there is comparatively little
@fferenoe bebween the averages of the different examiners, the
axdior in whioh they place the candidates differs greatly. It is
qriibs olowr Shet In s exarmivation of this kind the marks obtained
b & cadidate are to o yery great extent a matter of chance,
mmﬂwﬁm“emmbywhom the essay

65 The Pepm contedmed 12 queetions, four relating to
dilvesestiol saadions, s elight relsbing to an 0 of
Uave dimetuions. Wmemmd%ﬁemt
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attempt any number of questions, but that full marks nught be
obtained on about six, Three hours were allowed,

66, Twenty-three scripts were marked independently by six
examiners, A, B, C, D, E and F. The scripts wero then in-
dependently revised by the pairs of examiners AB, CD, EF.
There were thus produced six sets of original marks and three
gote of revised marks. The nine sets of marks are printed below :—

Mazimum Mark = 300
[ l l
Exam- | |
iner | A B ¢ b om | ¥ Ranaelm.ml(c.m (F, )| Hangs
| ! J —
Cands | |
dats | | I
1 200 185 223 235 226 212 ' B0 | 198 230 219 3
2 205 180 | 193 | 205 208 , 28 203 183 (207 M
3 l200 (208 172 '198 '197 ‘1m0 | 36 18 190 17
4176 183 1172 | 177 212 180 | 4O |1se 177 1210 33
5,81 04 | Bl {100 123 145 = 64 ' 88 96 128 42
6 (200 217 1203 '206 207 187 | 30 207 28 W5 13
7 1110 140 1137 157 134 150 | 38 | 125 145 142 | 20
8 |167 (201 (137 198 190 180 | 34 188 14 100 } 8
9 147 155 '127 130 140 147 28 151 138 M4 13
10 lzos 220 203 (102 205 208 28 28 203 (207 18
1 66 79 78 108 65 | 43 7 & 85 | i3
12 |133 122 140 128 127 133 ' 18 128 137 130 | ©

15 924 1246 255 202 216 245 46 230 280 M1 2N

18 | 05 120 136 143 135 | 127 , 48 117 ;136 131 i)
17 165 161 171 168 178 177 1 17 163 171 118 18
18 | 287 204 280 308 300 303 | 21 200 300 302 12
10 {123 10 66 100 [114 102 BT 113 @1 168 22
20 /54 125 118 122 168 1756 ) 57 132 123 180 48
2 17 102 12 131 136 113 34 110 120 122 18
22 (88 78 % 81 78 87 8 1w 81 8l 4
23 [927% 2718 217 23T 273 282 16 279 283 218 3

]

|
13 224 228 230 253 222 241 3l 220 246 239 i 26
14 1215 226 228 223 | 234 ¥ 1o 220 228 225 l

Aveat

ngegmsﬂll'ml 1687 1773 179~1|1175 347 1708 1749 1703 183
Moan | ¥ - T
Yovi-

stloot| 48 (85 03 B2 4T 48 (8 @ 4

|

1The mean doviation of a series of numbers is the average of their
differences from their average.
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67. It will be seen that the maximum difference of the averages
~#he individual examiners is about 11 marks—just under 4 per
oent. of the maximum mark. The maximum difference of the
svernges of the three pairs of examiners is 8'6 marka.

68. 1t is interesting to note that the spread of marks, as
measured by the mean deviation, is roughly the same in the case
of each examiner and of each pair. There is thus no evidence
hexe that when pairs of examiners allot marks they necessarily
award marks with a smeller spread than when they act
individually.

68. The differences of the averages yield very little indication
of the differences of the marks allotted to individual candidates.
“I'he six independent markings of Examiners A to F yield ranges
of which the lowest is 17 and the highest 64, with an average of
847 on & maximum of 300,

70, The provedure of settling marks on the verdiot of two
examiners, though it affects the averages very little, had a muoch
grester efiect in reducing the ranges, of which the extremes
wero 3 snd 46, and the average 18:3. The fact that in an examina-
o of this kind two out of three pairs of examiners can differ
by ae maoh es they do in the case of Candidate No. 20, who was
sstigued 132, 193 and 169 marks, or of Candidate No. 4, who was
sseigned 188, 177 and 210 marks, is remarkable.

71 I should be noted that the examiners agree in their

¢of the first two candidates at the top of the group and in
plssing the 13th tn order of merit. They do nof agree in the

of the other 20. On the other hand, it is noteworthy
shad the paivkig of the examiners notably diminished the difference
B $hw order fn which the candidates are placed.

8. The lollowing tnstances of the difference of opinion hetween
the vathws exammers ave striking -—Candidate No. 1, whose
Plece varies with the indtvidual examiners from 4th (Examiner E)
0 13¢h (Examiuer B) of the 93 candidates, is placed 10th by the
wumxm Sth by the peir (D (marks 230) and 6th by

paie BP (markes 310). Cundidate No. 4 is placed 12th by the
mmm 196), he fn placed 194h by the pair CD (marks 177),
b plaond Tk (marks 930) by the pair BF. The pair of
ocumtoare AB and fhe palr P regerd Condidate No. 1 and
No. 4 s nob being vevy different in merit, compared

ohher (though twy ped them in very different places

i
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among their co-examinees); while the pair of examinerq OD
regard them as differing widely in merit.

University History Honours

73. The examination papers were fourin number, on the subjects
shown below :—

Paper 1 Ancient and Medisval History.

Paper II Mediwval and Modern History.

Paper IIL An Essay Paper with a choice from & number of
subjects.

Paper IV Political Thought (presoribed books),

Instead of numerical marking, a scheme of literal marking was
adopted in accordance with the practioe of most History examins-
tions in this country. Owing to this faoct the section on this
subject does not lend itself to condensation and i therefore
given in full in Appendix I, pp. 59-77, below.

Viva Voce (Interview) Examination

74, The viva voce examination, not on a * subject,”” bhut of &
general oharacter to test “ aleriness, intelligence, and gemeral
oufloock ” is an important element not only in Civil Rervioce
examinations but at interviews for the selection of candidates for
publie and private appointments generally.

It appeared, therefore, desirable to test the degree of aom-
currence of two Boards of Examiners appointed to conduet an
examination of this kind,

75, In order to secure a satisfactory basis for mch an investiga~
tion, 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 bave recsived the same kind of training ;

(ii) that the candidates should be provided with an sdaquste
stimulus, not only to seoure their presence krut to make reasonably
sure that they would treat the examination with the kind of
seriousness that is to be expeated of candidates competing for
an appointment ;

(i) that the examiners should be provided with « wwitslde
ariterion by which the oandidates were to be judged ;
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(iv) that the examiners should be persons of experience,
wzw>to judging candidates by interview or viva voce examin-
ations,

76. It was decided to offer a prize of £100 on the results of a
viva voce examination of this kind. The examination was limited
to students who were studying, or who had recently studied, at &
university, and were certified by the university authorities to be
guitable, in their judgment, as candidates for the Junior Grade
of the administrative olass, Home Civil Service [this is the
technicel name for the appointments of the highest grade in the
Horne Civil Bervice, open to competition] ; and the candidates
were required to be within the age-limits preseribed for
that examination for the year 1934 (21 to 23 on August 1,
1983).

77. The scope of the examination was defined, as in Civil
Bervice regulations (see para. 81 (d) below).

78. Thirty candidates applied, and of these 16—12 men and
4 women—with excellent University records, were selected for
the purpose of the examination, They had received their training
in ome or more of the following Universities and Colleges :—
Oxford, Cambridge, London, Bristol, Glasgow, University College,

, and University College, Southampton, Each candi-
date filled in a form similar to that required by the Civil Service
examining authorities, to which was attached a confidential report
froan  tutor oe other university authority and a report by the
oapdidate himoself on his bife and education, Copies of these
doounsents wers furnished o each of the examiners.

7%, Fwo Bosrds were constituted from the following persons :—
Frowsssos Ewwasr Basxme, Professor of Political Science,

Cumbeidge, formerly Principal of King's College,

Tazey Vioumr Bowsas-Capren,

Ben Peaxex Drysow, K BE, RS, late Astronomer Royal.

Wan, Maxy doxme Hawrrox, formerdy M.P. for Blackburn.

Mosx H. Ryvsane, M.A., Warden of King's College of Household
sodd Rosin} Sclenos,

i Hweny Ramsascs, OB, erly Semior Chief Tnspector,
‘&JM — r

R + Wortholiffe Professor of Modern
Liastore i ke Unbvarsity of London, Bagleh
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Mz, L. B. Turxngr, Fellow of King’s College and University
Lecturer in Engineering, Cambridge.
Dr. W. W. Vaversx, late Headmaster of Rugby,

80, It was originally intended that the two Boards should
have the same number of members, but one of the prospective
examiners, the Head of an important college, was accidentally
prevented from attending on the morning of the examination,
and could not be replaced. at the last moment., The examination
was held on 27 Maxrch, 1934,

81. The following are {he more important instructions given
to the examiners :—

(#) There will bo two Boards of Examiners-~Board I and Boatd IIL
The flxat business of each Board will be to elect their chsirman, and
to disouss any details of procedurs other than those provided for in
the scheme set out helow,

(%) 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 fivst hefore
Board II and then before Board I

(¢) Each candidate is to be examined for nof less than a quarter of om hour
and not mors than half an hour,

{d) Particulars of each candidate, extracted from his* applestion, wilt
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 method of the wiva woss
examination,

The examingtion will be in matters of general interest, not in
matters of academio interest ; it is intended to test the candidate’s
alertness, intelligence, and intellectual outlook. Each candidate
has fornished a vecord of his life and education, On the interview
and record the examiners will judge the valme of ths vandidate’s
personalify for the Home Civil Sexvice,

The maximum mark is 300.

{e} The following procedure will bs sdopted with regard to the zecording
of marks :

As soon a8 the vim voce oxaminstion of & candidate is over,
ond defore any disoussion of ki merite has iaken place, the Chaleman
will ask sach of the examiners to write down his mark on {he mark-
sheet and he will also write down his own mark on hifs own mark-shees,
The Chatrman will then ask the other axaminers jo atate the rarks

- oy - o mm o - e o = A e —— - pa md W

¥The candidates ;ncl the Boards of Examiners will inclnde women s
well a8 men ; the masouline gender is used with reference to gpudidaies
and exsminers for the sake of simplicity.
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80 wiltfen down and will finally state his own mark so that each
~member of the Board may know what marks have been allotted in
the Arat 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
nbnlned esither by agreement or, it that is impraoticable, by taking
an average of the marks allotied by the several examiners,
N.B.—~The Chairman of each Board is roquested to see that
the above arromgement 48 siriclly observed, as it is regarded as an
essentisl leature of the Examination.
{/) Bultable mark-sheets will be provided.
{4} Ezaminers are roquosted to sign thelr mark-sheots and give them
in to the Chairman of the Board.

82, At the end of the day, each Board carefully reviewed its
marks, in order that the members might be sure that the marks
allotbed translatod correctly their impressions of the relative
abilities of the candidates,

#3. The marks awarded are set out below :—

Haxrcoy Manx 300
i
‘ BOARD I BOARD II
| | Finad Findl
N Tniial mork awanded mark Initial mark awarded m:
o by caovinera bafors.  \moard by examiners befors .
Conl. edby discussion od by
sy | Board Board
l*in cznix}z ]i'iGH I | I
¥

:Im}m‘mpmlmo 120 |190 | 210 | 210 | 240 | 212
4 950 {380 300 3200 250 200 {200 310 | 200 [ 140 | 100
g |10 130 ‘o 1150 (1% [130 [100 {180 | 184 |1e0 |176
+ m'm;mtm 280 1430 | 200 | 280 | 200 | 260 | 285
& [ue imo 17 %0 (100 (310 [260 | 210 | 210 | 260 |82
& 40 m:m!m 180 im 290 | 260 | 260 |220 | 260
Tio jea (loo (92 (%00 900 {270 | 280 | 280 |80 {a70
S U0 L300 1 (350 200 1240 390 | 200 | 295 | 340 [224
30 30 10 D0 [830 ;230 {970 | 930 | 165 | %50 | 290
W OIEW (W0 {180 (3% | )60 | 210 (930 | 250 | 260 | 200 | 206
B jae (1R (980 (200 (210 {960 [ 925 | 900 | 250 | 908
11008 (M0 (1% [0 [mo 'as0 Faso | 370 [ 200 |20 |23
i (o im0 [ J1 (100 'iso [le0 | 180 | 180 {190 |17
BOIM50 fa¥ (19 G106 (390 (210 |40 [ 880 | $90 | 9260 | 847
OIS TR YW (200 {200 (290 1200 1310 {100 fis0 |13
w lll" I MG (180 MO [ )70 {9220 |S00 | 350 jl00 |17

SR taisit i
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84. The order in which the candidates were placed is shown
below :—

contidate | P01 Board It | Boordl | BeardIr
alee L Marke | Marke | Order | Onier
- t
l
PR B T 1 212 | 15} 1|
2 20 ! 1N I 1 13
4 W 15}
4 ) % | om 2
5 so | o2 1 o, o
8 10, w0 13 4
7 W om (on 1
g8 | a0 | e 2 #
v | 0 ] 1 % 10
Wz} 2% B { s
1 M0 | e 8} 5
o) 2 212 * %
13 120 171 15% 7
4, 20 247 8k ¢
B, = w8 ) 12
16 | 170 1 B 15}

86. 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 1I is placed
eleventh by Board I.

The prize wes awarded to Candidate No. 4, who was placed
zeoond by Board II and bracketed fourth by Board T.

§6. There were no cases of complete agreement ; the closest
were the cases of Candidates Noa. 9, 12, and 18 with 10, 2, and
5 marks difference respeotively, On the other hand there were
extreme oases of disagreement, Candidates Nos. 1, 2, 6, and T with
82, 70, 70, and 70 marks differonce. The aversge difference is 37
marks. 'These extreme difforences between the two Boerds'
estiraates 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, and indioate
the greal influence that thia test might have in the Haal plscing
of a candidate in & Civil Service examination.

87. The coefficient of correlation betwoen the marks of the two
Boards is 0-41. 'This is vomparatively small, and in view of the

*The 3 candidates bracketed aa equal after the firat two candidates bave Mea macked
s * foreth ** in opddex of merit, in acoordance with the neuxl praction in statiskioal table.
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number of candidates involved cannot be considered * significant

«~in4fie usual sonse, We must remember that the marks awarded
are determined by two factors, the candidates and the Boards,
and we must conclude that the different influences of the two
Boards have been sufficient in this case almost to mask the
commion influenco of the same set of candidates.

88, It is probablo that the differont questions asked of the
candidates leading to the difforent subjects discussed at the two
interviews affeot the marks finally awarded to the candidates.
That the circumstances of tho two interviows were entirely
different is apparent when we look &t the individual assessments
of the examiners.

89. In the cases of candidates numbered 13, 8, 1, 2, and 7, the
two Boards' marks are entirely different, there is no overlapping.
The members of each Board wero in agreement within different
limits =a to the merits of these candidates, and in the case of
Candidate No. 1, for instance, the limits are absolutely separated.
Board I sssessed the merits of this candidate at 120, the individual
examiners having awarded marks between 100 and 160 ; Board 1I
aseossed the candidate at 212, the individusls having given marks
between 190 and 240.

90, These results show definitely that the evidence on which the
examiners conld judge the candidate was different in the two
cases, that is, that the two interviews were so differently conducted
that we might almost suppose different candidates to have been
examined. In one respect there is a clear divergence between
the resulta of the two Boards, since the average mark of Board I
is 198, and the average mark of Board II is 220. The sccond
Bourd on the whole gave bigher assessments to the candidates.

91. Another striking osse is that of Candidate No. 2. Board I
gove hime 280 marks, after very close agreoment amongst the
exsuniners n2 to his merits ; Board II gave him 190 marks, the
fodividusl examivers’ sasessments ranging from 140 to 210,

8. The individual axaminers’ sssessments show very close agree-
roarsh in vertain onses, Board I sgreeing within 10 marks in the case
of Condiduie Nov. 2, within 30 marks in the case of No. 3, Board 11
wiihis: 30 soarks in the cese of Candidates Nos. 3, 4, 11, 13, 15

fowe of the merks sre widely different. The different
sgaminmg of Bosed [ gave to Candidate No. 16 100, 160, 180, 189,
el 940wk ; they gave 1o Candidste No. 4 170, 210, 220, 240
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and 280 marks ; the examiners of Board IT gave to Candlda.te
No. 9 168, 220, 250 and 270 marks, ~

93. The average range of marks allotted hy the various
examiners fo the several candidates was 51 in the case of Board II,
and 63 in the case of Board 1: but if we leave out of account the
marks of Examiner C, which wero consistently out of agroement:
with those of the rest of Board I, thu average range for this
Board is oxactly the same as for Board 1L, namely 81,

p4. This agreement can be appreciated by means of the
coefficient of corrclation between the marks of the individus!
examiners and the final awnrd of the whole Board, Theso are all
significant whon tested in the usual manner.

Corrdlation coeflicienta of the marke of individual examinarswuk the final marks of the Boord.
BOARD I
A B c D E
91 90 63 80 B4
BOARD II
F G H 1
%4 -8 82 72
95. We find that the evidence shows that each examiner
on B 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 pointed out ahove, the evidence placed before the two
Boards was materially different, owing to the inherent nature of
an interview of this kind.*

Sty e e = —— - ————— ———

31 think that n my impressions as an impartial and silent observer of the
proceedings of the two Boards (having also had experience in eerving as an
axsminer at such viva voce examinations) may be of interest. 'The niode
of approach of the two Boards seemed to me to be identisal. They both
sppeared to me to succsed in securing the confidencs of the candidutes by
tactinl questioning and conversation carvied on in nearly all cunes ax
between equals,. The candidater spoke with freedom and frankness,
It was, of courso, imponsible fur me to hear all the randidstes exammed
by both Doards. But I heard the two examinatinus of seme of the
candidates 1n regard to whom Lhe differenices of opinton wers niont sinkmg
I came to the conclusion that, while the two Boards were rquallv akilful
in eross-pxamining in such a way as to reveal the weaknemsrs of candidates,
it was largely a matter of chance whether they struck on a Lopic 1o whih
» eandidate felt so strongly thal he was able to display his individuabty,
It would ba impossible for me to quote the actusl facts on which vhia
oplnion is based without reveslivg the personalities of tha,;mdrdnm
coneerned.—P.J. 1L,
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«PARF 1T DIFFERENCES OF STANDARD AND RANDOM VARIATIONS
oF DierepENT EXAMINERS

98, In Part I of the investigation the marks allocated to the
work of 8 number of candidates by & number of examiners at
different kinds of examinations have been presented and analysed
up to & certain point,

Before procesding further with the analysis, it is desirable to
conmider briefly the proccsses by which the marks are obtained,

#7. For this purposo it will be convenient to use the phrase “ a
unit piece of work " to mean any written answer or soript which
is accorded a mark independently of any other mark scoorded to
ony other pieve of work, Thus the phrase may refer to a whole
Eoglish essay if the essay is marked purely by impression ; or it
may refer to an snswer to a simple arithmetical computation
which forms part of a larger question; or it may refer to an
oletnent in an answer, such as “ Vooabulary * in an essay, if this
& acoorded » mark separately from other marks accorded to other
elements present in the essay.

98, An examiner, when assessing the value of & unit piece of
work may have & standard or model to which he refers. For
fustance, in Dictation an examiner would have before him the
otiginel passage dictated, end in Arithmetic, he would have the
snvwer t0 & sivaple pum, In other cases, such & model piece of
work may not be available ; but the examiner may have clearly
defived instruotions sa to how many marks to allot to a certain
asewer, how many to take off for a certain type of mistake, and
sy om. At other times, again, he may have neither a model nor
pwolye kroctions to follow, bub he will have in his own mind
soma soet of ideal answer,

9. The powibilition of different marks being nccordad to & unit
phete of woek by & number of examiners are ¢ priori obvious,
Rvims when o pecfoot model existe to which reforence may be
wioh fo Slagible 1o one examiner mmy be legible to another,
Whaen the perfoot model does not exist, different examiners may
mwod differend meanings i the words and phrases and symbols
wablbon tn e amver, aod wo sward different marks, Even when

R swewer s bebove she weaminer, it I consiste of & airly
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lengthy collestion of words, examiners may differ in their judg-
raent of what is *“ like ** and what is “ valike * the model. Xgain =~
the state of health of an examiner may have an effoct on his
marking as time goes on; his standards of what is perfaotion
may alter, and his judgment may wobble.

100. 1t is sometimes assumed that if two exuminers allot the
name average marks, and especially if they allot tho same dis-
tribution of marks, to & group of seripts, their markings will be
identival throughout. BHuch resemblances may however co-exist
with a substantial difference in the marks awarded to individusl
candidates ; for differonces of the kind to which we have teferred
may be present, but may cancel out when averages arn taken.
Thus, the average of two examinors, and their distribution of
marks may be the same, but nevortheless the order in which they
place candidatos may be different,

101. A practical illustration of the differences of examiners’
marks is taken from the investigation on the Special Place
Examination, English Paper B. The following are the detailed and
the total marks awarded by two examiners, B and D, to the first
ten candidates on the roll in this examination, for four questions.

Quetion. 4 1 | 2 3 4 Told | - .
Marimxm | -
Harks 14 12 2 12 50 Werit
Bumine - B D B D B D B b|B DB D
Candidate No.|
1 1000 12 0 o1 )4 | 3 om
3 8 7 121 % & wmwjwawl s 1
3 213 18 uuo uwlealos oy
4 5 0 1w i 12 plaai w4
8 2 13 | . [ [T (7 M2 1 10
8 T 2 £ 9 1 9 1mimw] e s
" 2 12w w1 7 aflmaml o1 oo
8 710 918 s 9 12wrlMmu| e B
9 WM e o ou o] w1t
10 s 12 4 8 o8 wiflmw] s §
Aversgs - A8 8O 0100 87 06 83 e2lIrTmT

In this illustration the avorages of the totsl marks are the
same, and the averages for the different questions are practically
the same ; yet in only one cuso are the marks exactly the sams,
and in one case they differ by 7. The ordecs of merit are different.

102. Taking the evidence afforded by this series ¢f soripix
marked by the two exariners, we might fairly judge that they
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both marked the four questions in this paper according to the

~gamd standacds ; but the individual idiosyncracies of the two
egaminers ave shown in the marks awarded to the candidates in
respeat of the various questions, and are not entirely eliminated
from the totals, which therefore exhibit discrepancies.

103. It may happen that in addition to the kind of discrepancies
noted in the foregoing illustration one examiner may on the average
tend to award higher marks than another examiner for each unit
piece of work, so that his average mark for a whole seript will be
higher. This kind of difference between two examiners will always
be revesled by an examination of average marks, but it may
socompany discrepancies of the kind already referred to.

104, The sssumptions made and conventions used in this part
of the analysis are ns follows :—

(o) Thata picceof work is worth adefinitenumber of marksinascale.

(5} That this mark would be allotted by the *“perfect examiner.”
We call this mark the * ideal ¥ mark.

(¢} That every examiner attempts to discover this ideal mark
but may fail {iybecause hisstandard of marking differs from the ideal,
and (i3] because he introduces random variations into his marking !

() That an examiner who introduces a large random element
imto his marking is not as precise an examiner as one who intro-
dueer s small random element into his marking.

(e} That & first approximation to the ideal mark may be ob-
tained by taking the simple average mark of & number of
sxaminers ; snd that e oloser approximation may be obtained,
if we take scoount of the fact that some examiners are more
precise than others, and it we thercfore wse a ** weighted ”
avorage, the ** weight ” of an examiner being inversely propor-
sional to the varlance of his random variations.

108, Thewe assunaptions maks it possible for us to split up any
growp of warks swarded by examiners to & number of soripts into
W fullowhog somponents for each soript r—

™ %isgn durtlnt vellnesenst, thnev Iy the possibilny that the ludividual examiner s,
it e “purbt ™ srandesr alw in bhoy"uprmding” of th:?;!ul mnl:h!.‘
Wion oxuinbin a0v wied 4o toam woek and sre mpplied with detafled Instruotions
Eumwmmmwmmm of Pags, Puil, Credit,
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(i) The ideal mark ; (ii) the amount by which the examiner’s
standard differs from the ideal; (iii) the random eclement
appropriate to that particular seript.

Yor an outline of the method by which the idea! marks have
been caleulated, see para. 133 below,

106. The size of the random clement is estimated by means of
tho standard deviation? of the group of random varistions present
in the marks allotted by an examiner, and this messiee csn
therefore be used to compare one examiner with another ss to
preoision of macking, an oxaminer with o large standarl deviation
heing considered as loss preeise in his marking than one with a
smaller standard deviation. We can also compare une paper in
a subject with another paper, or one subject with another from
the point of view of precision of marking by ohwerving the differ-
ences between these standard devistions,

School Certificate Hislory

107. 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 on
School Certificate History.

Cundi- EXAMINER B. EXAMINER H.
date's | * Ideal” " Gongiant | Random | Original | Constont | Randam | Origingl
N“i"‘- Infference; Varutions Marks, Diﬂmgu'l?ariaﬁaml Marks.
1 B 08 [Tqed T T Ted T 03T Tag
2 38 —98 — 02 o8 +83 ' 17 ) 48
3 44 -8 | —82 31 +63 13 ' 49
4 48 —98 | 4138 40 +63 23 | B2
] 43 —-08 | 408 N 483 .23 4
6 4 ~-38 | ~—02 ! 37 +63 23 1
7 82 -~88 458 | 4y + 83 <3 ' 88
8 38 P R 23 463 33 ¢ 41
9 38 -38 | 418 2% +43 FAT 0 48
10 44 ~98 | 448 | 41 +63 ' 427 &8
1 44 -98 | -42 M 463 13 W
12 55 SO RTINS et 2 I 40 463 , ~03 #
13 30 —~p8 | ~32 28 +64 -13 “
M ey ~98 | 478 44 +83 437 | s
13 36 ~98 | 22 | w4 463 427 | 88
Standard Htanlard
Aveeage Deviation| A7*R® Trevation ATee
o4 | 08 39 a0 | 463, 23 | s

*The standard doviation of a seriss of wumbers is Lhe xquare ook of the
sverage of the squares of the differances of the pw¥egndcom thoir average,
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The random element is larger with Examiner B than, with
Exafainer H, and this is reflected in the higher standard deviation
of his rondom variations,

108. The standard deviations indicating the extent of the
random element in marking at the two investigations on School

Certifionts History are given below.
Standard Devialion Order of Examinerst according
) of (o size of Standard Deviation
Komioer Random Variations (Smallest 8.0, placed first
1oé Inveatigation nd Inmngmmﬂ lat lnmngazml 2nd Investigafion

A 4 9 1 - - —

B 39 50 4 * 8

e 70 40 10 12

D 44 52 ] )

E 72 84 13 134
4 78 50 14 5
U 1 80 114 ' 134

B 25 42 1 3

J 71 ! 63 134 | n

K &6 o4 84 i 7

E 346 +9 3 "

M 82 31 2 . 1

X 51 39 8 | 2

¥ 58 58 9 ) 9

8 48 61 & | 10

Smodard Devii :
shicosaf
Warhs - 9 | 5

The two sets of figures in the above Table of standard deviations
sre ronghly of the same size, and the columons showing the order
of the exsminers according to this ariterion are very similar. A
the meond investigation, thoee examiners with the smaller random
varipilons ab the Brab marking allot marks which again have the
smaller raudom veriations on the whols, the correlations
botwesn the two oceders above being 066, Ag far as cen be
judged from this investigation, the examiners show some
sonisteney in the extopt of their random vaviations on two
Silioveinh cvdasions.

106. "The stassdard deviation may be considered to indicate thak
¥ » cundidote’s el mask Ia, say, 80, an examiner with & random
mmw.m devistion of (say) 28, would

o o e KW - -

m;uwmummuhwmmmmmm&
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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 45} and 34. Thus on one occasion ke may
givo 81 marks to such a script, on another 48 marks, on another
53 marks. Some of theso standard doviations are quits high
(over 7 marks) indicating that an examiner with such a lvosa
standard of marking may award, instead of 50 marks, a mark
gomewhere in the range 35 to 86, Now in this kinil of examination
this range of marks would inelude the horder line marks for Passand
for Credit. Thus a candidute who is possibly worthy of & Credit
may actually achicve only a Pass or even be dubbod a Failure,
or he may succeed in being given a mark of Credit instoad of & Pasg.

110. The extent of the variability amongst the candidates, due
1o their differcnces in ability to answer questions in thiy subject,
as judged from the ideal marks, was 5-0 in the first investigation,
and 56 in the second. ‘The standard deviations of the random
variations are in the case of many examiners of this order of #ize,
and it is quite conceivable that the difference in the standards
of marking of the examiners combined with the random variations
which, in view of the sizes of the standard deviations, are likely
to cecur, would result in all these candidates being awarded
exactly the same mark on some oceasion. Actually this is what
happened when the seripte were first marked for the Examining
Body. As stated in para. 5 above, the soripts all received the
same “ middling  mark.

School Cerlificate Latin.

111. The Table below shews the standard deviations of the

random variations of the two groups of examiners in Latin.

GROUP ). QROUFP 2,

Baomginer & + - : 145 Braminer (4 . . b5
w B - < . 16 W K. . e
S O S0+
" . . - 2713 " K - - . >S5
» E - - - 2‘00 " L - - 4 Ml
(73 F - - <! I!-HS Iy M L] - - l'”

! ”» N - - 1l :"1

Aversgn . - : ] Average - i e

Btandard  Devistion ofi Standsrd Dwvistion of J

Tl Matks - . 37 Meal Matks - | =386

b



-
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112. This investigation gives material from which a comparison
is posible of the precision of marking for the two parts of the
Paper, Some examiners appear to be relatively more precise
when marking Paper I (grammaer, eto.) than Paper II (presoribed
booka), but with others tho contrary is the case, and it is doubtful
if the evidence warrants the drawing of a general conolusion either
way. The standard deviations are shown below,

PAPER 1. (Moximum 50 marks.) ‘ PAPER 11, (Maximum BO marks.)

Group 1. Giroup 2, Group 1. Group 2,

A . g 4 148 A 177 G - 22
BE - 00 H 093 B 101 H 1-35
g . 18 '3 232 ¢ - 160 J - 149
p . 17 K 120 P - 1T K - 7%
E . 1m L . 178 E - 3 L - 118
¥ . oo M . 148 F - 108 « M . 08
., N - 1 | N - 2

Avengs 113 | 151 134 | 162

Of the examiners of Group 1, A, B, E and F mark Paper I with
more precision than Paper I1; of the examiners of Group 2, G,
H, K and N mark Paper I with more precision than Paper IT;
in one oase four out of the six examiners, in the other four out of
the seven mark Paper T with more precision than Paper IL.

School Cerlificate French
118, The standard devistions of the random element in the
individusl examiners” final marks for the whole subject are shown

below, together with the standard deviations of the two sets of
ides}t rancks ;-

... hodmp: BOARD II._
| Sumdard Deviation Standard Deviation
of Baaminer of
& { »e a ; 18
B { 85 H a7
¢ | 6 ¥ o7
P 1 K 31
8 ; ™ L 21
¥ .. 3 M | 25
Humdard Duvietian Btandard Deviation) N
of Ddwl Marky ; s i ammmf 169
Masbwom * « .. WO Madmam - . 100
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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.*

114. It is interesting to note the effect of the random element,
by comparing Examiner C marks with the idual marks of
Board I, the differenco between C's average and the ideal average
being negligible, and by comparing Exeminer J’s marks with the
idoal marks of Board [[, the difference botween J's marks and

the ideul average of Board [T again being negligible,

These two sets of marks are given below, together with the

Tn this Table DovDistinotion; CoxCredst; PeePuss; FenPud

olagsified resulls : -~
BOARD 1. BOJRD 1L
> . 1 .
indi Iizgf Awards i I::_E:r | Auorde
Candi- | 1eat \Brr. G| between Tdeod [Bor. J. betueen — — - ~
dals. l Exr. Q. Exr. J.
and | Idedl (Ber.C, and  Tdesl Brv. J.
| Tdeal 1 | Hdeat
1leales 42 {c ¢ {o5]| e ! «3 ¢ ¢
2|5 18| olc ¢ |5 2o 'e
3|48 80 +2 | ¢ ¢ | 80! 5s l +4 C 1l e
4l 4 146 | +4 | P o fjo0f[aa| +3 P P
5{2 |25 +23|F P 172! 4+3'F P»
6| 83 | 83 0 1¢C ©|lms|im, o C]|oC
716 (6| +1 ¢ '"¢clesie, ~1|C |0
813371 +3 | P P |40]3 -4 "'plp
9| 14} 15 +1 F R R} 10 [ +2 F | ¥
068 |8 | +2 | C|]Cc |mis 1] 'Q
11 {40 {80 | +1 [ C ¢ [sL{s| +5|¢C 0
12|64 {6 | -3 (¢ € {616 41/ 0C |0
13 6s 6L, 1 jC , C ], 3 €@
4 a3 |32, -1 }Pp P |2wm|s .3tLPIF
5 |4 (4| -2 1 C P lalm 42 P €
103 (2] -alp ¥lamimn —xlp 'ty
17 61 8 Ol F% F 3| e} -3 ® ¥
8| e |62} -3 |C 0 |e |7, 43 C D
9 {6 e | —~L | D 'D {6071 44 ©C B
0] 3 135 —~4 | P P} o4 4 IS
g1 | 62 [ o8 | +8 | ¢ D le| g -3 €1 C
22 | 53 ) 83 oo ¢ |stia! 480 ¢
2l s |s0] -2 0 C &, 8 210 ¢
% | B4 | 4 6] Cc ¢ Ml -4 ©!C
35067 88| 41 | D D8] 41 C, D
_ 26 i 38 | 38 o {P 'P {3 |3, ¢t P_'P

"Fhe detailsd instrnctions to examinems naturslly kead to peesicion of marking.
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BOARD 1. BOARD I1.
I o s | i
"“’“" ‘uux Ear.C. betocen | | Tdeal | Exr J.| betwesn
{ i Bar. O, Ber, J.
and | Idsal Bzr.C) and | 1deal |Bar.J.

| | Hdeal | Zdeal
1 M 0 -4 P | F |38 42 PP
m’w}m Motp (P |alae, olrp (e
%! m g o . p,p |wlaw, -, ,p|P
wlweew ofc cleia|l s5ic @
;' 4 -8 C O yosim | 420 |G
B |4 4 v lr P4 4 o | p | P
38t l4r -4, C clmlso —3iC|0
uis @' —1lclcluw e l o | P | P
% 4#imn 43 ¢ ocley 8 42| P[0
% | 7!7! -t | D D 72‘71!-1 D |D
T xs‘—nlr Flaa,zn, o|F|F
n‘ax‘u —a,r‘r 28, 2 ! —2 | F|7¥
®!lala 43 p'Cl®w|n, 6 P|F
wls:u sty FPlwlul a7 P
&bkl -3 | D¢ Je) e tale je
4 [ B0 ;48 -3 ! C ¢ | B B0 l -1 }@0 }|o
' @wle -1,¢ clmijee'! 2icic
Ml olc cfmw|6| 41]0}|¢C
@ aiw' +3lc ,clm|e | +6{cCc |0
# mi®m -2 D D7 7| 48 [D}0
of ! —1lciclem|s]| —3fc|D
simim| 41 (D D]l s o{D|D
| il +3 |7 !F |m|m ol ¥ | ¥
w8l ~210¢ 1o el ose 0o o |a

n

thin Puble DaDistinetion ; CsCrodit; PesPass; FesFail

candidates whose class is aflected by the random
Exuminer C's marking are Nos. 4, 14, 15, 10, 21, 27,
41, eight in sll. The details are as follows -

5?

i
Difaeenas | ‘
Cuadidey | bawawen CO.'s morh | Idel Clase | O Closs | Robeed +
wnd ldoal | Lowered —
L o~
P ) G +
M } . | B ¥ o
» -4 ¢ P -
» -3 v ¥ -
ol 8 ¢ 1 D +
] g P ¥ -
w_ -2 l P ¢ +
9 ] n-' n c .
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Thus a small difference of 1, 2 or 3 marka has the eﬁect of
making a difference in class in 5 cases.

Similarly the candidates whose class is affcoted by the ra.ndom
clement in Examiner J’s marking are Nos. 15, 18, 19, 25, 30, 35,
39, seven in all. The details aro as follows :—

Difference ,‘
Condidate | belween J e mark | Ideal Olzss | J.'s Claae Laived
ond Ideal ! U Loverd —
— - }
[ ]
15 +2 P Yoot I
18 +8 C | D { +
19 +4 c l D +
25 +1 a l D b
30 b c P -
36 +2 P 4] -+
29 —6 P r | -
i

Again a small difference of 1, 2 or 3 marks has the effact of
making a difference in class in 4 cases.

These two illustrations are typical of the effect of the random
element on the class results, In each case the random element
ia fairly small (a standard deviation of aboub 2§ marks out of
100). In one case 8 candidates, and in the other case 7 candidates
out of 50, hava their class altered owing to the presence of the
random element in the examiner's marks.

116, An examination of the standard deviations of the exam-
iners’ random variations obtained whoen individual questions in
the papers are the subject of consideration reveals the faoh that
some questions lead to more precise marking on the part of the
examiners than othors. For instance, answers to Qun. I of Paper L
receive more precise marking than apswers to (n. 2 of
Paper II.

School Uertificate Chemistry

117, The standard deviations of the random msarks are shown
below s
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STANDARD DEvIATIONS OF RANDOM VARIATIONS

BOARD 1, BOARD II.
Examiner & < - - 20 Examiner G - - 65
” B - - " 40 »” B hd ! 31
“ ¢ + - 4 ¢ » b - 47
’” D . - - 432 » K - Ny 36
» ] 40 » L - 27
" F 3-8 ” M - 28
Bandsrd  Devition of Standard Daviation of
Icdend Mwrke « -~ . 188 Idoel Marks - - 198

The rendom element is not very pronounced, ranging from
sbout 2} to 5} marks in 100, It is higher than in the ocorres-
ponding French examination, where the random marks had
standard deviations ranging from 1-8 to 3-8, We may note that
('s random marks on the average are about twice as large as
those of L or M.

118. One of the chief reagons why the members of the two
Boards piaced different numbers of candidates in the various
grades, Distinction, Credit, Pass, Fail, is that the two Boards on
thix oocasion adopted different borderline marks for these
grades,

School Certificate English

119. The random variations intreduced into the marking are
Isdiented below {with a maximum mark = 100) :—

Bwwine - . - - 4 A B|C D B F| @G
Biuplord Doviathon « - 4 £12 ] 480 | 397 | 384 | 312 | 300 | 497
L

180, 'The murks awarded by the examiners to the seven
uentions in this exmmination which were answered by the
mnjority of vhe capdidstes wers rubmitted to the samoe method
of snalysie with o resulis given below, where for comparative
purposes onch figure hue been teduced to a percentage of the

u macke per question.

:
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STANDARD Deviations
-

| | |
Essoy | Precis | I01 { T4 I8 XL 10 : I 12
.
1deal Marks 73 | 88 | 17 | 104 124 108 ' 1
Braminers |
A 106 | 119 a0 [ 104 74 ! g
B 120 | 103 80 a0 14 o1 88
1 61 o8 05 65 64 LT a4
n 12:0 28 7.6 Bt 8B 104 1 7
B #8 71 67 | 122 1 71 0 ol T
r 69 72 51 ‘& 4 19 51
¢ 78 82 0 04 , 03 74 | o4
3 : j
Avorage of } ;
Examiners’ 03 88 60 89 | 8l 73 73
Variations s

121. We may make several observations on this table. In the
first place, of the standard deviations of the ideal marks expressed
as percentages of the maximum marks the least is that for the
essay question.

Secondly, comparing the average of examiners’ varistions with
the standard deviations of the ideal marks, we note that the
former are greater than the latter in the case of the Fssay and
Précis, and are less than the latter in the case of the other
guestions.

Paper I deals with Essay and Préois ; and the marking of this
Paper is less procise than the marking of Paper LI, which deals
mainly with set-books.

The total variation of the candidetes’ marking may be regarderd
as due to s combination of their patural variation with the
variation of the examiners’ marks. Where the variation of the
examiners is comparatively large, as in the marking of Paper I,
the tatal vatiation is mainly due to the variation of the examiner.
Where it iz smaller, as in the case of Paper II, the total variation
is mainly due to the natural variation.
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Special Place Examination (II): English Essay

124, Our method of analysis enables us to give a reasonably
clear answer to the question :—*Is marking by details more
prescise than marking by impression ?” We suw that the detailed
marking gave on the whole higher average marks than marking
by impression, but the random element appears to be present to
the same degree in both types of marking.

123, 'The table below gives the standerd doviations of the
random variations: -

Marking Marking
Ezaminer by by

Dinpression |  Details
A - - . - - 10:0 77
B - - - - - 90 11'0
[ - - - - - 20 79
E - - - - - o8 100
G - - - 115 80
£ - (3] 82
Lo < - e . 63 2
. 7-3 66
® - - . - - T 70
P - - - - - 70 83
Avmgp - . - . % &4 79

Rive exaasdners (A, C, G, M, P) have less of the random element
in their marking by details than in that by impression,
whils the other five are move precise when marking by impression
than when marking by details. On the aversge there seems no
provnd for smerting that either mothod of marking is better than
e oiher froem the polnt of view of precision.

Cullege Brarance Scholarship : English Eseay

184, Wheress the differences botwoen the examiners’ average
marks sce ruthur saall, sod comsequently the standards of roarking
of the exnmingrs age on the whole very little different from the
ideal, the madusg varislioos are, on the other hand, rather
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Standard deviations:—A, 6:8; B, 0-1; C,0:0; D, 76 ; E, 85,

The large discrepancies between tho different examiners in this
investigation are due more to the random element in the roarking
than to any steady differences of standard,

125, The data of this investigation woro further analysed with
the object of discovering what influcnce, if any, the subject of the
essay had on the resultant mark. There were four essay subjects,
and the snalysis showed that there were considerable differences
hetwoen the marks awarded by different examinors to emays on
different subjeots, Thus the average of Examiner A's marks for
the candidaies who wrote on Subject No. 2 was 9 marks (out of
100) more than that of Lxaminer D, but A's average for Subject
No. 4 was 5} less than D's average for that subject.

128, The fate of a candidate in this type of exawnination is
partly dopendent on the partioular examiner's reaction to the
subject of the essay.

University Mathematical Honours.

127. The standard deviations of the random varintions in the
marking are reduced when the examiners are grouped in pairs for
the revision of the marks. The table below shows the standard
deviations, based on a maximum of 100.

Examiner .-
Standard Deviation - - ' 42 3-8 40 35 41 43
i

Pair of Ezaminers -
Standard Devistion- 23 33 30

» 128. The differences between the different examiners’ standerds
of marking are not very great, and these were reduced when the
revision took place ; but the differences of standard still remain-
ing, coupled with the random element, would still have the
effect that in certain cases the class awarded to s candidate
would depend on the pair of examiners by whom he wus
marked,

R

»
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University History Honours

120, The method which was used to estimate the size of the
random element; in the marking in the previous investigations is
no longer possible of application in the present case as the marks
are given in literal form, Bub by & modification of the method
used we oan get the relationship between the standard deviation
of the random variations and the ideal marks for each examiner.

130, Wo find comparatively large random variations present in
the marks allotted by the examiners in this investigation, the
standerd devistions being in many cases greater than the standard
deviation of the ideal marks, As there was a general consensus
of opinion amonget the examiners that the candidates were on
the whole below the first clase, we oan assume that the standard
deviation of the ideal marks of each paper would be 10 out of 100
on a pumerical basis. On this assurption, the corresponding
average stendard deviations of the random variations for the
four papers of the examination would be :—Paper I, 12; Paper
10, 17; Paper III, 10; Paper IV, 9 marks (oubt of 100). Not
100 myach precision should be accorded to these figures ; they are
mainly estimated with the idea of comparing the results of this
avestigation with the others where the marks were given
nueriesily and not literally.

Summary of the foregoing Sections.
131, The following table gives average figures for standard
devistions of the random variations, two figures being given

whiee two Boards or two Groups of Examiners soted separately.
In esoh oase the marks are referred to a maximum of 100,

“« a

Sabint Durtifiorts, Latie

- 19; 24
Progab - - 29; 27
Fogheh . 38
Chessbey - - . BB T
Bonguss Mathowtis. - - o 40; (palms, 3
Bt Cotionts: Histary - - . 58 0B
Boghod Bbodarndelp By - . . . 7y
Noghh Wy Opucisl Plive Rooeniontion - 84; 79

[

Hwbeey . - . . . . 123175 10; 0 (Four papers)
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132. As might have been expected, the most precise results are
obtained in those examinations where many detailed instrustions
are given, and where the marking is therefore standardised as
much a5 possible, and the least precision is obtained in the
examinations of the essay type, where far more is loft to the
judgment of the examiner.

Method of Caleulaling Ideal Marks,

133. Let us call the marks awarded to tho pieces of work written
by n candidates by the several examinors X,, ¥;, Z,, ... , whero
¢ tokes all values from 1 to n. Wo assume thai the “ ideal "
rark appropriate to the piece of work of the £'th candidate is
Q, end that X,=Q,+4, Y,~@,+B, Z,=0,+0, and so on}
4, B, C. ... , being used to indicate the differences between the
ideal marks and those awarded by the various examinera 4, B,
C,. .

The averages of these various marks for the group of n candi-
dates are indicated by X, ¥, Z, ... , 9, 4, B, O, ... .

Deviations from the averages are indicated by small letters
x‘, y‘, z,, ven g ql’ at’ b,, Gz, ees »

Then we have x=q,+0;, y;=g,-+b;, and similarly.

Consider the pair 2,=q,+a;, ¥;=¢,+b. We have

2~ Yy=a—by,
and (#,—y,)*=62+b’—~2 a, by
Summing such identities for ¢=1 to n, givea
8(a2)+-8(bty=8 %~y
agsuming that 8(a, b;) =0, an assumption which depends on the
rendom clement in A’s marking being independent of the random
element in B’s marking.

v v w m e~ wmu L

-

* The further refinemoent referred to in the foolmote to pars. 104 (p. )
would correspond to a modifivation of this assumption. Wa now
atsume

Zpmr, @t Ap Xi==ty Qt+-Bp Zm2t, Q4 0,
snd =0 'on.' the r's bqi'ng‘ mulﬁpfim‘ differing from ons exsminer
snother.  The statistioal analysis is naturally modified in consequenes.
This eubject is discussed in more detail in two mewmorands by Profesor
Cydl Burt and by Dr. Rhodes in The Morks of Beaminers, -
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Similarly we can obtain the equation,
- S(a‘)’-I-S(G‘)’ =S(x‘ —z‘)z,

on a gimilar assumption,
. m(m—1)
If there are m examiners, there are 3 such equations.

From these equations we can estimate the most probable values
of each of S(a?), S(b7), ... , because in each of these equations
the right hand side is known from the data.

We obtain our results in this form :

2
Slay)t= m,.r:,z 8- . _o Sm)
1 1
= (m—1)m=g) BEHRN] + comgye, ) S,
where p,=%+y+... .

2
8on= "o Swh- 5 Sww)

1 1
= 1) m—p) BEHSEN] + Eyea Ty @)
80 on.
These egtimates of 3(a;), 8(b2), ... , being proportional to the
varisnoces of the random elements introduced by A, B, .., , into

the marking give us welghta Wy, Wy, ... , from which the ideal
warks may be estimated. Thus

Q = Xitw, ¥yt
= Gty ten,



APPENDIX I

UNLVERSITY HISTORY HONOURS (DETAILS OF
INVESTIGATION)

1. Character of Bxamination Papers~—The examination papers
were four in number, all forming part of & University History
Honours Examination. The subjects of the papers were sa
follows :—

Paper I. Ancient and Medieval History.
Paper II, Mediwval and Modern History,

Paper III, An Essay-paper with a choice from & number of
subjects.

Paper IV. Political Thought (Presoribed Books).

In Papers I, 11, and IV, candidates were requested not to sttempt
more than four questions out of a oonsiderable mumber. The
time allowed for each paper was three hours.

2. Procedure.—The University concerned fumished us with all
the soripts available in the subjects enumerated above from
a recent Honours examination.! Unfortunately 3 seripts {(which
happened to be among the best) had been socidentally destroyed.
The total number of scripts available was 18 for Paper I, 17 for
Paper 11, 18 for Paper III, and 16 for Paper IV.

*The examination included & number of pther papers, bub it was thought
that the Qeld coversd by thess was sufficient lor the purposs of ihe
investigation,

L)
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The following 17 examiners took part in the marking of the
geripts :—

Prorrssor J. B, Braocx, M.A., Burnett-Fiotcher Professor
of Iistory in the University of Aberdeen.

Paospssor A. BrownNe, M.A., D Litt., Professor of History
in the University of Glasgow,

Mz. Noxr DexmorM-Youna, M.A., Fellow of Magdalen
College, Oxford.

Propsssor A. H, Dobp, M.A., Professor of History in the
Univeraity of Walea.

Mg. D. L. Kem, M.A., Fellow of University College and
University Leoturer in English Constitutional History,
Oxford.

Mz. B. B, MoCazrom, M.A., Fellow and Lecturer in Modern
History, Pembroke College, Oxford.

Paowessor J. L. Mommson, M.A., D.Litt., Professor of
Modern History, Armstrong College, University of
Trurhsr.

Paowsesor R. B. Mowar, M.A., Professor of History in the
Unkversity of Bristol,

Mw J. N. L. Myres, M.A., Stadent and Tutor of Christ
Chorolt, Oxford.

¥, B, J. Passawr, M.A,, Pellow of Sidney Sussex College,
Caroleidige.

Mo 1. O. Powms, M.A., Leoturer in History at the Royal
Hallowsy College, University of London.

Prormecs Roams Powms, M.A., D.lYit., Professor of
Roongusle History in the University of London.

Peowwevn ¥, B Powroes, Litt.D., ¥.B.A,, Begius Professor
of Moden History in the University of Oxford.

Ma G. H. Sewvwoiow, A, Pellow of University College
sod Undeumnily Sockunen in Anslent History, Oxford,
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M. C. G. Sroxn, M.A., Balliol College, Oxford.

Prorzssor A. F. Basmw Winrrams, 0.B.E,, M.A.,, F.B.A.
Professor of History in the Univemity of Edinburgh.

Prowressor C. H. Wizrrams, M.A., Professor of History in
the University of London.

The examiners aro designated A, B, C, . . . R, in what follows,
but this designation does not correspond with the alphabetioal
order of the names.

3. The soripts of Paper I were marked by § examiners ; the
soripts of each of the other papers by 10 examiners, The only
resson for having the scripta of Paper I marked by fewer examiners
waa the difficulty in getting examiners to cover the two periods
with whiob it dealt.

As in other investigations, no indication of origin or of the
original marking apppeared on the seripts, or was communivated to
the examiners.

Each examiner marked each individual question separately and
gave a final mark for each soript as a whole.

4. The following “literal” system of marking, including
24 grades ranging from 8§ to «+, was, after consultation with an
eminent historian, submitted to and approved by the great
majoriby of examiners before the work began. It was communi-
cated as approved to one or two examiners who came into the
investigation subsequently.

TABLE 1
Literal HMark{ No. of Grade| Literal Mark | No, of Grads | Liternd Mark{ No. of Grade

ad (24) g4+ (18) Br 1]
atd (23} B4 (14) W ()]
& {22) B+ {13) Rk (4}
at— (21) B4 {19) Y (2 1
% {20} g (1) - 4
e P e {19) pl= {10) A 1443
e (18) B~ (9)

b un Bt ®

Bu (18} B (7} .
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5. It may be well to say a word here on the use of a literal
systefn of this kind as compared with the numerical systems
employed in our other investigations. The literal system is
generally used at Oxford ; there is & considerable varieby of usage
in other Universities,

8. There scems 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
maximun, It would appear that the literal mark indicates in
the examiner’s mind a oertain ‘‘ quality.” The question of
* quantity "' probably enters into his estimate only in a sub-
ordinate degree.

With the numerioal system, on the other hand, the marks for
individual questions are added up to furnish a total, a procedure
which is convenjent, 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 * olasses ” or * grades * would
scem a priori unjustifisble and would be rejected by many who
use literal marks.

4. Both syetems have their conveniences. It is for the sake of
renders who are unaccustomed to literal marking, and to enable
tham to estimate by what number of grades (or subordinate
clsses) any two examiners differ, that we have attributed the
wtszbers 1 o 24 to the successive grades, & to « 4, and that, side
by wide with the literal tables, we have inserted numerical
talles on this besis. But, for the reasons stated above, the
wmnbers indlosking grades must not be regarded ag numerical
sathw, They are ordinal numbers, not cardinal.

£ Beadets sccustomed to numerioal marking may further
wiah $0 have some means of comparison between the two systems.
& mmgh sod resdy form of translation from one into the other
winld be to supposs that sach of the 24 litoral symbols corre-

% & nraliinle of four marks, and the highest, «+-, to 96.
st wxparhnendal trvvestigation could afford any real basis
such & tesoslation. Bus it is oertain that such a difference
that of 18 graden, ths maximum difference between the awards
fwo ditferensh sxaminers to the same soript in this investigation,
wueh faors nesdy spprosclws a difference of 72 in numerioal

R gi

L3
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marking, with 96 (or 100) as & maximum mark, than a difference
of 18, which a superficial glance might suggost, .

9. An index of the cxaminers who marked the varions papers
is given in the Table below :—

TABLE 2

l Paper
Examiner | T | IL | III ' v
A i_ » s | »
B - * * | ¥
Y - * w b

* "~ —-I.—
3 P B
1.‘ I_. * * &
g - - —j*
H ‘_. » * ]
J V- » *tt
K U= » E .
L l_. * tit
M - - -\ %
N I._ * *
0 s oot
P * - =1 -
Q * | _ x|
R - a‘_

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 IL, Il and IV.

10. In Tables 3, 4, 4a, 5, ba, 6 and 6a are set out: the literal
marks agsigned by the examiners to the soripts of each candidats,
and ibe numerical representation of the corresponding grades
socording to the convention explained in parss, 7 and 8 ahove.
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11. A glance at the Tables shows certain general features of
interest, Wo have a closeness of marking between cerfain examiners
and & wide difference between others, not attributable to chance,
hut showing real and probably irreconcilable differences of standard.

12, The examiners were asked to indicate what were their
limits for a First, & 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. 4), therc was & gap hetween P
and f-++, and botween 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 :—af and po borderline. So also py and v8. 3 Iails,

B —Nil,

C +—uf is a first, Bz a second, @y is a third class. 3 is a failure.
Rarely unses high «'s, or low marks, .. v's.

D :—Does not wse e+t or al-}-, perfection I8 x. Bo or fi- 4+ is tha best
second class. He would have put Bz ab the top of the second
group.

E :—uf and Pu are horderline marks, the former indicating a first elnss
paper with either one poor answer or ons persistent fault,
the other a sscond class paper with one excellent answer oz
one very sound quality. Similarly with other borderline
marks., Failures are y— and 3.

P :—Pu is top of second class. @t is top of third. 2 is failure,

G :—Ba is top of second, A= is top of third class, «f and Pu are
borderline apd 81— is borderline. y- and ¥ arve failores.

H:—uf and px asin B. 8 is fallure.

J :~First, second and third class as implied in the scheme sent cut.

K :~Nil

T~ of minimum for fivst clags, Pa borderline. By minimum for
second. P borderline, 3 failure.

M:-- «p minimum for first class. fw borderline, Py and vf bardectine
g failure.

N:-«f minimum for firat olass. fx, sseand; thied, py to xad
including 8.

Q:—As in B with qualification ** that valus of borderting oewdkn ns
oeaus of judging is that, if several papars have o b apsd
in the final vesult, them ;Mﬁrtummm
additional significanoce, inquiny.
They suggesi quality. Henoe I should ’pcmmny svoid fhom
if only ona paper was st on a suljeod.” .
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P :-—af and Po borderline as E. So with the By and v8,

Q t4~of miniroum for first class. P« highest second. 8o with others.

Ri:—uff and S« borderline. f—,@—1—, @== borderline. Py higheat
third olage., ¢— and 8 fail.

13. 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 border line cases. The subject of the present
investigation ie not the actual award of First, Second and Third
Clasees ot & 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
Clase, we can distinguish between the number of a’s, p’s, ¥'s, and
8's and of borderlines.

Thus the lowest limit for a First Class most generally adopted
is of ; but some are willing to consider f«, the next grade, as a
borderline for a First,

There is much more variation in the opinions as to the Iower
limit of a Second Class :—

B is adopted by F,
B=,byC, H,J, and N.
fy. by Q.

Some of the other examiners indicate that the borderline marks

between seotaul and third olass are as follows :—
f—, p~¥~, p =, Examiner R.
£ ~1-, Examiner G.
iy and vf, Examiners A, B, M, P.
¥f, Examiner L.

We have thuos o difference of several grades between the highest
sod the lowest Mmit adopted by the different examiners.
In the Tablen below wo treat as o's the grades from o to a=,
s B’ the pracos from B4-+- to Bew; a8 v's the grades from y+
foy~. uf and o aro fzeated as borderline cases between o and f ;
and Py and B ws borderline oasee between B and vy,

14, We give in Tubles 7 to 10 below the dlassification statistios
of the varioue examdners on the foregoing basis, for the scripts
wathed Jry thess,
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TABLE 7
PAPER I (dncient & Medimvsl History) .
Mark Examiner
D X 0 P Q
Number of Awards
. I 3] - -
Borderline 4 1 - S
10 16 14 ! 1n ) L
Borderline 1 - — 2 7
v 1 2 1 [ ]
8 J— ——— oo s —t
n ' LY
18 18 13 ' s 18
bl 1
8 i
ﬂ"l" ﬂ'l‘ p ﬂ"‘" Yﬁ
Median (11-12) (18) 1} j &) Q)

Thus Examiner D gives two candidates clear «’s, 4 candidates &
borderline mark between « and 8, 10 candidates B, 1 candidate 8,
and 1 candidate y. Q returns them all as B or worse, and no
examiner uses 8.

15. TABLE 8

PAPER II (Medizval and Modern History)

Mark Ezaminer

A B ¢ ® H J K L ¥ &
Number of Avards

u 1] 4] 2] =t e} = ! JUUNE I G
Borderline 1 2 3 4 1 - 2 ~ 2 X
8 14 [ 10 22|18 o 18] 1|}
Bordertine | — | - | — | 1} 4| 1] 2| 2] «f 1
—‘] wiw|njinin|jyin|njuln
LB+ [B+t+] Bre | B |Br— | B | 8+ 11| 8 | Bt
Median | (18) | () | (12) { (19) | (10} | (@) { (1%} [ao) an§ on

J and L mork the scripts as § or wores, O a8 B or bebber,
A and N are the only ones to use 3,

-
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16. TABLE 9
PAPER III (Essay)

Mark Ezxaminer

A B F I J K L

=
£
=

Number of Awards

« vl al sl i) = =|=]~=]23
Bodeline! 2 { 1| 3| 1] 1| 1| a]l—| 3|3
4 ; 9 12 13 12 14 13 13 4 11
P R R 2 | - 1 3 3 6 | ~—~
¥ —_1 8l =1 1| a|l 2} < 1} 8] 1
3 b= | == | == | =] 1|=]=
1 | 18 |18 |18 | 18 |18 | 18 |18 | 18 | 18
g+ g 118 -
o | BE e | b Jee B G, Hlen- | By Bt

Medan | (13) (1218) (12) | (1)) | (12) (11-12)l(11-12) o) | (8 | (18)

N marks all the candidates aa P or worse, and ¥ returns them
a8 P or better, A and N again are the only examiners to use 3.

17. TABLE 10
PAPHR IV (Political Theory)

Mok % Eaaminer

»
o
=
L
]
=
L
[
=
o

[ ke

. vespifafalaf - | -
Pordolit ;. 3 1 o & 3 8] = | ~ | - 2 1
9 {12 10 13 ; 13 10 10 12 13 8

h&‘“ - IR S R 3 | 4 1 8
1 NS B T T RN B0 R A IR Rt

| 3 - i —— Jo. — — — — —— w—

P1e . w{16f18] 18 )16} 16|16 18/]T16

s o (e (B Hpre |8 Hope | e | Be | By

Mollss | (9 1 9 | tmy sy a9 jua sy Lo | an | ©

Lﬁ;ﬂuﬁumlpﬁupormwhﬂe!‘mda mark them
w B or bebinr, 4 in the anly exaaniner o use 3.
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18, We have the best basis for judging the differences hetween.
individual examiners if we consider the results of those who have
marked three papers, ¢.e. A, B, F, H, J, K, L and §; Examiners
A, B, F, H, J find olear & quality in some papers, whereas K, L.
and Q never discover this guality.,

Again, B, H, J, K and Q discover clear y quality in some papers,
but A, F and J do not, though A discovers § quality in three
papers. (A and N are the only examiners who award a 8.)

19. The averages (medians) of Q (yB for Papor I and Py for
Paper II and Paper III) difier fundamontally from the rest,
all of which are in the range of #’s. Of theso oxaminers, B and T,
may be regarded as tho extremes; their averages (medians}
are set out below :—

PAPER Ir Irr vy

B+1+ | B+ L

B (14) g+ ‘ {12)
(13)

1 12

1]

!

| fiy | B }i ™
|

Q differs definitely from all the other examiners ; and we get
8 fairer picture of the differences likely to occur in stendard if
we show the range of averages (medians) of the other examiners
for the four papers set out below.
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20, There is thus between these averages (modians) about
four grades difference, from f+4 to f~, 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
tho standards of these examiners about half a olass diflerence,
even loaving Q out of account.

21. It is not surprising, if there are such differences between
the averages (medians), that we should find much greater
differences in the marking of individual scripts.

For Paper I, Tablo 3 shows that Candidate No. 13 was awarded
« by Examinor O and yf by Examiner P, a range of 17
grodes out of a possible range of 24, Q marks him @y, but
both D and X mark him «p,

For Paper 1L, Table 4 shows that Candidate No. 8 gets a—
from B and v+ from J, a range of 16 grades, while Candidate
No. 14 gots «— from B and yf from H, a range of 15

Por Paper III, Table 6 shows that Candidate No. 9 gets «
from A, and y- from B, a range of 18 grades ; while Candidate
No. B geta « from R and @y from Q and N, a range of 18
grades.

For Paper IV, Table 6 shows that Candidate No. 8 gets «—
from B and v+ from J, & range of 16 grades.

Theee ranges are not affected by Q's low marking, Moreover,

the average ranges (again leaving Q out of account) are as
follows t-—

For Paper I - - = - 7grades
ForPaper II' - - - . 11 grades
ForPaper I - - - - 10 grades
For Papee IV - - - - Ogrades

Thus on the average there is & whole olass difference or there-
sboube betwesn the marks awnrded by different examiners to
the sane meript, sinoe cach class may be supposed to comprise
shonth elght grades.

In 0o oase does the same soript get the same mark from all
e wxugpinees. The olosest approach to equality is in judging
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the obviously very poor performance of Candidate No. 11 in
Paper I ; he gets y from two examiners and y - from the other
three,

99, The discrepancies between the marks awarded by the
examiners which have been the subject of discussion in the
preceding paragraphs may be considered to be due to two causes
(1) constent differences of standard of marking on the part of
examiners (2) the presence of an element of randomness in an
examinor’s marking.

These points are discussed in Part II above (sce p. 42 ¢ aeq.),
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APPENDIX II.

BRIEF SUMMARY OF THE WORK OF THE FRENCH

INTERNATIONAL INSTITUTE EXAMINATIONS ENQUIRY

(Commaission Frangaise pour UEnquéte Qarnegie, sur les examens
et concours en France).

1. The Frenoh Committee*, who have receivod every assistance
from the French Ministry of Public Instruction, have published
a general report on French oxaminstions, their character, the
spirit by which they are inspired, and their relationship to the
netionsl gystem of education in the form of an Atlas de Uenseigne-
mené en France (in-quarto-raisin, pp. xiii, 183, 13 planches hors
texte, & Paris, & la Maison du Livre, 4 Rue Félibien, 75 francs).

2, They also issued a questiormaire to some 4,000 persons with
regard to certain examinations, and will publish a summary of
the replies.

3. They havoe ocarrisd out a series of investigations on the
bacealauréat examination, in many ways similar to the investi-
gotions desoribed in the presens pamphlet, and the results have
been recorded i & volume entitled La correction des épreuves
dorites dame les examens, enquéle expérimentale sur le baccalauréat
(in-guarto-raisin, & Purls, & la Maison du Livre, 4 Rue Félibjen).

4. The firsd examination investigated by the Committee was
the baceslasurést, beoause in their view this examination is both
the moet typiesl and the most iraportant of all the French
exsxoinations. In the University of Paris alone thore are aboub
¥8.900 canclidades somually for the two parts of the baccalauréai.
The examination serves both ss a school-leaving examination for
£ Ypodes (both for hoys and girls) and as an entrance examination
o aniversities and to the liberal professions, It is,” saye the
Prenoh Convnittee, *' en instrument of seloction of what maybe
oalled the directing olasses * (Vinstrument de sélection des classes
Sanecs -

ol the Freash Oommittee s givan on 7 above.
mu%wmm mw‘l " Tireofing dasaes” ia
sl boee %0 datigiats not dlames privileged by birth but those who
habnally wnxwenbey o divocting loflaence in the sooial systam. The phrase

was wand b Ak sasoe seoas io e Repert of the Auxiliary Committee
Plussiion of the Todinn mmm"(:mhm; oagy, e o
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5. The two parts of the French buccalauréat correspond, roughly
spenking, to the examinations for the School Certificate and for
the Higher School Cortificate in Kngland. The fist parb is
normally taken ab the age of about 16 by pupils of tho classe de
premiére (formerly called the classe de rhélurique). The ssecond
part is normally taken a year later by pupils in two parallel
classes, the classe de philosophie and the classe de mathématiques.
Tn these classer philosophy is treated as the most important
subject un tho literary side, mathematios as the most important
on the scientific side ; but mathematics and other weience subjects
are taught in the rlasse de philvsophie, while philosophy and other
literary subjects nre taught in the clusse de mathématiques.

6. Both parta of the baccalanréal invlude a written cxamination
and & vive voce examination in a pumber of subjeats. Only those
who pags on ihe written examinstion are admitted to the vime
voce. A total aggregate of 50 per cent on the subjects of the
written examination is required for a candidate to he admiwible
to the vive voce examination—it would appear, without a minimum
requirement in any one subject.

7. The following swnmary is traoslated from the proofs of
Chapter VIII of the volume :-—

(1) Two investigations bave been undertaken by tbe French
Committee (Commission Frangaise Carnegie) on the marking of
scripts at the baccalauréal expmination. The chief investigation
was undertaken with reference to the examinations in:

Translation from Latin {Persion

latine)
Irench Eusay (Composition
Jrangaise) Port 1 of the bacralowréal
English
Mathematics
} Fart 1T of the bucealauras
Philosophy > for pupils of the clssse
de philosophis
Pact 11 of the darealowrdat
Physics for pupils of the classe
s mathémeltiqua

100 seripts corresponding to cach of these examinations,
which had been sctually written at the examinations held in
July, 1930, wors corrected and marked by 3 examiners
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(correcteurs) chosen from the panel of examiners for the bacea-
louréot (the aotual mark of the examiner at the baccalauréat
examination furnishing a sixth mark).

The scripts chosen formed a sufficiently typical sample of
the baccalauréol soripts as a whole.

A supplomentary investigation was made on three French
essays (copies de composition frangaise), solected from those
used for the principal investigation, which were correoted and
marked by 76 difforent examiners.

(2) The maximum ranges® of the marks attributed to one and
the ssme script in the first investigation by the different
examiners were as follows :—

12 marks out of 20 for Latin translation [60 per cent.]

13 marks out of 20 for French Essay [66 per cent.)

9 marks out of 20 for English [46 per cent.]
9 marks out of 20 for Mathematios [45 per cent.]
12 marks out of 20 for Philosophy [80 per cent.]
8 marks out of 20 for Physics [40 per cent.}

The mean differences between the marks of two examiners
varied from 1-88 out of 20 in Physios [i.e., 940 per cent.] to
8-36 out of 20 in Philosophy [s.e., 16:80 per cent.]? The
mamber of the differences between two examiners equal to
or higher than 5 marks out of 20 (25 per cent.) was 2-5 per cent.
in Physics and 23 per cent. in Philosophy.

(3) The number of scripts which were recorded as deserving an
average mark or & roark higher than the average in the opinion
of soms of the examiners (but not of all) was as follows :—

Latin transla~

atlon ... 50 per cent. of the total number of the soripts

Frenoch Esssy 70 per cont. of the total number of the seripts

Baglish .., 47 per cent. of the total number of the soripts

Matdwamatios 36 per cent. of the total number of the soripts

Philoaophy ... 81 per cent. of the total number of the soripts

Physice ... B0 per oent. of the total number of the soripts

£he terma ‘sange’ {s uswd, a4 in the text of this pamphlet, to denote
e diffurenes butwoen the highest and lowest marks allotled by different
wenininers s the suube soriph.

mmmmfof exsminers for each candidato
wors walowbied, there beiny, with six examiners, 15 differences in
vowpowt of nach aonliilate, and 1,500 for such subject,
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8, For the second investigation on the Frenoh Eassay three
scripts, Nos, 23, 25 and 34, were selected, each of whioh at the
original baccalauréat examination had been awarded 36 marks
out of 80 (or 45 per cent.) and had been ranked as 24tk out of &
batch of 50. These three scripts were marked independently by
76 examiners, The marks for seript No. 23 varied from 4 to 82,
for soript No. 25 from 12 to 64, and for seript Nov. 34 from 16 to
86 out of a maximum of 80. 'The mean marks for the three seripts
were as follows: Seript No, 20-- 25-¢; Seript No. 25--40:0;
Soript No, 34—34-4,

9. The book containg an claborate statistical analysis of tha
relations between the marks of the differont examiners, from
which the following may be quoted :—

After reduction by means of appropriate corrections of the
scales of the different examiners to the same level of seventy
(by reducing to the same aversge) and to the same distribution
(by altering the marks so that they have the same standard
deviation), there still remain important differences between the
results of the pairs of examiners, The correlation between the
marks of two examiners was never perfect, with a value of
r = 1, and was as low a8 7 = 0-112 (correlation between the
marks of Examiner C and Examiner I in Philosophy for &0
geripts of women candidates). The mean correlation coefficlent
of all the examiners taken in pairs varies from ¢ = 0-420 in
Philosophy (scripts of women candidates} to r == 0-888 in
Mathematios (scripts of male candidates).

W mterion & duny Leoried, Printers, Tosisien ond Duwakabies



