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ABSTRACT

The present thesis is a report and analysis
of work undertaken in An attempt to £ind the
forces at work at the selection stage of teacher
training.

Applicants for admission to the University
of Birmingham Education Department and the
Weymouth Training College have been subjected to
certain procedures. These procedures, which
have been applied to the whole applicant field
and not solely to the successful candidates, have
inciuded

l. two types of structured interview in which

the interview panels were reduired to rate the
applicants on different traits;

2. a special form of reporting by Headmasters
and Headmistresses who, similarly, were asked to
rate certain traits;

3, various intelligence and other tests.

Additionally the interviewers have been

submitted to certaln tests which have ineluded



1. individual comparison of interviewers
interviewing the same candidates when the inter-
viewers have been using structured interviews;

2. ecomparisons of panels working both a
structured and a free procedure.

The analyses‘show that among the main forces
operating at the selection stage were

l. an agglomeration of non-cognitive traits
such as sincerity, cheerfulness, sensitivity,
enthusiasm, etc., which seem principally to have
determined the candidate's suitability for
teaching;

2. supérficial personal gualities such as
voice, appearance, first impression etc.;

3. the part played in the school social and
athletic life.

To a smaller degree, maturity and scholar-
ship played a part in selection as also did tests
when these were given.

From the performances of the intervievers
it seemed that they behave more consistently and
uniformly when working in a structured interview
than when working freely, although the unreliabi-
lity of the intervievw remained fairly hizh.

From tie results of the exverinents conclusions



have been drawn, especially concerning the need
to expand the selection rocess so that the
applicants are observed in as many uifferent

situations as possible.
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CHAPTER I
THE PROBLEM CONSIDERED IN THE PRESENT RESEARCH
I
PURPOSE CF THE INVESTIGATION‘

The purpose of the present investigation is
to elicit the forces at work when a student,
having chosen to become a teacher, is subjected
to a selection process by a University or

Training College.
1T

DEFINITICNS

By 'forces' is meant abilities, traits,
actions, performances and so on which singly or
in clusters operate in or underly the selection
process.

The forces fall into three main groups:

1. Forces existing in the candidate
himself in the form of abilities, skills
personality traits and so on.

2. Forces within and among the persons,

outside the candidate, doing the sélection or



making the assessments of him.

3, Forces created between the candidate and
the selectors by virtue of relationships established
in special situations, notably the interview.

The forces existing within the candidate can
be measured with varying degfees of accuracy by
means df written and oral tests and from estimates
and assessments provided by himself and other
people.
| The forces operating within and among the
selectors can be studied if precise reédfds of
what éelectors feel and think are made at the
time of selection.

The forces operating between the candidates
and selectors can be estimated indirectly by
observing the same candidate with different
selectors and, to a lesser extent, the same

selector with different candidates.
111
NEED FOR THE IIVESTIGATION

The need for such a study is two-fold;

1. to ensure, through a better knowledge



and understanding of the operating forces, that
Universities and Training Colleges do select the
best and most stitable candidates.

2. to ensure, similarly, that every candidate
is subjected to a process which is comprehensive
and fair.

At the present time, when selection procedures
in many fields are undergoing change and extension,
it seems particularly important to enquire into
the underlying structure of these procedures, both
from the viewpoint of the user of them and from
that of the candidate submitted to them. By
this means evidence for further refinement of the
selection techniques may be obtained which may
show where existing techniques are weak and need
shoring up and where they are over-strong and
nay be pared down with a saving of time, energy

and money.

v

Lo LAAS L] U BlaD

The —recent work is concerned only with the

selection stage. It is nov concerned, excent



indirectly, with any very extensive job or trait
analysis; that is, it is not interested in
whether the forces should be operating but only
in the fact that they are. Secondly, it is not
here concerned with any follow-up, that is, it is
not interested in whether the candidates selected
subsequently prove themselves suitable or other-

wise.
v
GENERAL LETHCD OF APFROACH

In the present study unselected batches of
candidates for the teaching profession have been
used for all the main experiments. By 'unselec-
ted' is meant that, wherever possible, the whole
batch of applicants for admission to a University
or Training College has been subjected to certain
processes and not merely those who were success-—
ful at the selection stage. “Where the whole
batch of candidates could not be used a random
sample from the unselected population has been
extracted.

The candidates have been exposed to various

forms of reporting, interviewing and testing, and



the analysis of the results of these forms the body

of work described in this thesis.
VI
RATIONALE OF METHCD OF APPROACH

The usuval method of measuring the efficiency
of a selection procedure is to follow up the
careers of the selected candidates and to work
backwards from criterion measures obtained some
years after the selection. Such a process suffers
from a number of disadvantages. Among these are

1. Only those candidates successful at the
selection stage are available for subsequent
follow-up.

2. A reluctance on the part of the selectors
to prove themselves wrong or to let their students
down means that poor students, once admitted, are
often made to do better than their abilitiles
warrant or than they would have done in competition
with a proportion of the unselected candidates.

3, duccess or failure in subsequent examina-
tions and careers 1s partly determined by chance

effects over which the candidate has little control.



Among such chance effects may be mentioned socio-
economic standing, departmental and faculty
policy variatious, (1.1) the type of school or
head teacher a student gets on leaving his
training institution, the type of subject the
student chooses to teach and so on.

4, The heterogenity of standards against
which the candidate is assessed when he has left
his University or Training College introduces
considerable unreliability in the criterion of
success. It is for this reason that much research
of a follow-up nature has chosen as its criteria
marks and estimates obtained while the student
was still at College. The narrowness and limita-
tions of such criteria are obvious.

Validation of a selection procedure by
follow-up remains an important process but it is
not the only means of measuring its effectiveness.
Additionally, it is felt, one needs %o lay bare
the configurations of traits, etc. which make for
success or failure at the selection stage itself
and to compare the patterns so discovered with
those which operate in the job sitvation. Yarallel

investigations of this kind, equating the configu-



rations found in the two situations have two
advantages over the follow-up technique:

1. The effect of selection is overcome.

2. The selection pattern can be equated with
the Jjob pattern as it exists now. In the follow-
up method a selection procedure now is compared
with a follow-up survey some years hence. In
& profession such as teaching where methods and
philosophies change, the pattern of a successful
teacher changes and a selection procedure in
operation at one time may be largely unsuitable

by the time the follow-up is undertaken.
VII
JCIICLUSIOH

The present research seeks, therefore, by
exposing the dynamics of some part of the
selection procedure, to provide facts of which
selectors should be aware and vhich may prove

useful in the creation of other selection

technigues.



CHAPTER 1II

REVIEW OF PREVIQOUS R&SEARCH

INTRODUCTION

Following the second world war, when
selection procedures in different bfanches of the
armed forces were developed to a high degree
(2.1), there as been an increasing interest in
the part that such procedures might_play in other
fields, particularly in Industry (2.2, 2.3, 2.4),
the Civil service (2.5) and the Universities (2.6,
2.7, 2.8),

The forces underlying these or any other
procedures depend upon three things; the people
being selected, what they are being selected for
and the means being used to select them.,  This
chapter will be mainly concerned with the second
and third of these and will consider first the
competencies and traits necsssary for teaching,

and secondly the mecthods of selection for it.



1I
TEACHER TRAITS AND CRITERIA OF TEACHING EFFICIENCY

There have been innumerable studies of the
traits necessary in a successful teacher. Cattell
(2.9) in this country and Barr (2.10, 2;11),
Eliassen and Martin (2.12), Rostker (2.13), Bishop
(2.14), Lins (2.15), Von Haden (2.16) and many
others in America have iisted desirable teacher
traits as they have been obtained from authorities
such as Eduecation Officers, Headmasters, College
Supervisors and so on, It is clear from a study
of these that no clear picture of the successful
teacher exists in the minds of even these autho-
rities. Further, as Zliassen and Martin'®s study
showed the jualities which are considered desirable
vary from time to time, due, presumably, to the
changing concepts of the teacher's function con-
sequent upon changing philosophies and practices
in education.

A parallel approach has been to use tests to
measure qualities in teachers which are considered
to be related to teaching efficiency. Tongerson

(2.17), Barr (2.10), Brookover (2.18) are among



those who have applied this method. Such studies
have usually repdrted low correlaﬁions between the
tests and teaching ability though this may be as-
mueh due to lack of a satisfactory criterion of
teaching ability as to inherent weaknesses in the
tests,

In an attempt to differemtiate between good
and bad teachers Tongerson (2.17) and Lins (2.15)
have also used‘pupil achievement, as measured‘by
various tests, as a criterion. They report
correlations between ,38 and .68 for validity and
.85 for reliability. Although it is difficult to
find tests which will cover the whole range of a
c¢hild's development, it seems that this policy of
going to the end products in education is one whieh
will repay further study. The question, why one
set of feachers is better than another will stilil,
however, arise, which still involves breaking down
their personalities into measurable elements,
Burt (2.19), Cattell (2,20) and Eysenck (2.21)
have attempted to analyse personality in this way.
It remains %o be shown which components of persona-
lity exist and in what degree among various types
of teachers. Cattell (2.22) has suggested that

independent rather than overlapping personality



fraits should be investigated and urges that six
of his twelve factors, namely, Cyclothymia -
Schiiothymia, Surgeney - Desurgency, General
Intelligence, General Emotionality, Dominance -
Submission and Character Integration should be
tested.

There have been few studies of teacher traits
using the factor analysis technique. Smalzried
and Remmers (2.23), using a rating scale which in-
cluded ten traits, located two factors, empathy
and professional maturity. Hellfritzsch (2.10)
found four factors: (1) general knowledge and
mental ability (2) teaching ability (3) personal
and social adjustment (4) sense of vocation,
Vernon (2.24) applied the technique to students
already in a teachers' training college in a
survey of the mein types of educational ability
already there. It may be that the appraisal of
teaching ability will need to be different accordf
ing to the three main types he found viz. Scien-
tific - liathematical, Arts - Humanistic and

Practical. There is little doubt that in the

ordinary, non-scientific, day to day work of train-

ing supervisors this is, in fact, done.

Although an analytic approach shows no great
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uniformity in its results, it may still be possible
to judge teaching ability as a whole. - This 1s the
regular éractice in training institutions where
teaching marks are awarded each year, Martin (2.25)
reports that these ratings are unreliable and in-
valid. The work of Tudhope (2.26) and Lawton (2.27)
seems to show that, in this country, this is not so,
Tudhope obtaining correlations of .8l between eollege
teaching mark and ability after some years®' expe-
-rience., - As Lawton points out, however, if is
fallacious to argue that this type of finding shows
that the selection procedure was satisfactory since
such an argument ignores the facts that the group
used was a selected one and that the final teaching
mark was, in any case, awarded by those who had

originally done the selecting.
IIT

METHODS OF SELECTION

Very few Universities seem to have any scien-
tific method of selection or to have published any
comprehensive analysis of the methods they do
employ. Exception must be made, under the latter
heading, of Sanders' (2.28) thorough survey of the

methods adopted in the various Universities in



Australia, This is less concerned with suggesting
appropriate selecetion procedures than with showing
the consequences of existing ones,

In Anmerica more use of seientifie selection
methods seems to have been made than in this couﬁtry.
Typical of the most comprehensive of these is the
procedure used ét Syracuse University (2.29) where
data on health, speech, scholarship, personality,
English proficiency, interests in current affairs,
scholastie ability, ete., are obtained. As a
result of this it is reported that

*Students admitted to the School of Edueation
are superior as a group to the general student body
at Syracuse University, and markedly superior to
the national norms on nationally known tests ——---- .
Since the eclaims for Zducation Students are founded
on many bases, it is reasonable to expect that they
will be successful, as a group, in teaching:'

- a final observation which may or may not follow.

In this country the approach has been clinical
rather than psychometric; in America too (2,10,
2.12) there has been some reaction against a purely
objective procedure resulting in fairly genersl

agreement with the view expressed by Vernon (2.30)

19



in connection with Civil Service selection proecedures
that subjective assessments are a necessary adjunct

to objective data,

Interviews. The traditional manner of securing.
evidence subjectively has been through the interview,
This has been the subject df wide study; a summary
of the earlier work of Webb (2.31), Bingham and
Moore (2.32), Magson (2.33), Symonds (2.34) and
Strang (2.35) will be found in Vernon and Parry's
book (2.1). Particular mention must be made of some
earlier work of Harvey (2.36), he being among the
first to stress the important concept that it was
the attitude of the interviewer that was being
moulded in the interview,

At the University level, Hartog and Rhodes (2.37)
showed the fallibility of experts, albeit with a
highly selected sample of interviewees, without its
seening to have had any great impact on these
institutions.

The best discussion on how interviewers come to
their conclusions,;advice on the working of the
interview, is to be found in 0ldfield's book (2.38)

although he stresses the part played by the attitude



of the candidate and places rather less emphasis
upen that of the interviewer. (ldfield observes
(p. 72) that if the sole purpose of the interview
is the assessment of personal qualities, it is
questionable whether standardisation of the topies
to be discussed has not more disadvantages than
advantages. . Buzzard (2.39) and Vernon (2.40),.
however, give some importance to report forms by
which it can be ensured that certain ground is
covered without rigidity. Magson (2.33) earlier,
hed gone as far as to urge the need for rigidly
controlled conditions, Most interviewers prefer
their own pattern of interviewing, Wilson (2.41)
requiring the candidate to work hard, Misselbrook
(2.42) advocating the insertion of short practieal
tests in the interview, both as a means of over-
coming tension and of testing the candidate, and
Freeman (2.43) going so far, in some cases, as to
make the candidate as uncomfortable as possible,
It is difficult to find comparative evidence of
the efficacy of these different approaches.
Investigations of both reliability and validity
are not, on the whole, very favourable (see 2.1,

2.33 and Bobbitt and Newman, 2.44) though the work

(4]



of Newman, Bobbitt and Cameron (2,45), who inter-
viewed over five hundred prospective coastguard
officers, showed that reliability was possible in
the hands of psychologically trained interviewers
working to an agreed schema.

Factor Analysis does not seem to have been
extensively used in this field, although Raffefty
and Deemer (2.46) report a factor analySis of
psychiatric impressions from 389 flying cadets
which gave three meaningful factors; (1) age co-
efficient (2) poise at interview (3) achievement.
The traits assessed for tﬁis analysis were extreme-
ly heterogeneous and little light was therefore
thrown on the underlying structure of the interview
itself,

The use of rating scales, or the allocation
of a definite grade or mark in addition to more
ephemeral observations, has become increasingly
popular. Their use has been considered by Vernon
(2.40, 2.47, 2.48) and Symonds (2.34). Thorndike
(2.49) supports the view that personality traits,
if they exist, can be said to exist in some amount,
and Cattell (2.50) asserts that when rating secales

are used carefully, as he describes, they are

R2
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highly valid. Most workers agree that their
reliability is increased by pooling independent
estimates (2.51, 2.34).

Tests. Although tests, apart from School exami-
nation results, have not been extensively used

at the selection stage in this eountry, they have
been used in America, and both in that country
egnd in this there has been a considerable appli-
cation of various tests to students already in
Universities and Training Colleges. This work
has been so well summarised by Eysenck (2.52) that
no useful purpose would be served by repeating it
here,

As Eysenck observes in his summary, intelli-
gence tests, especially when combined with school
standing, can be used to predict University
success with considerable accuracy. This is not
the same as predicting teaching efficienecy, whiech,
according to different investigators, correlates
with intelligence test results anywhere from ,15
to .72. Eysenck also suggests that special
achievement tests can give useful evidence in the

absence of comprehensive school records, &nd that
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interest questionnaires can be a useful part of a
selection battery., Since BEysenck's summary Heim
(2.53) has shown that seience students do somewhat
better in’intelligence tests than arts students,
The possibility that an admission procedure
might include tests other than the interview was
greatly enhanced by war-time experience in other
fields, The work of selection in the forces has
been described by Vernon ard Parry (2.1l), Mercer
(2.54) and Garforth (2.55), and its later appli-
cation to industry by Mhnroe Fraser (2.,56) and
others, Jts use in selecting youth leaders has
been reported by Beverstoek (2.57) and it has
been employed during the reconstruction period in
the Civil Service (2.58), where its improved
validity has already been evidenced by Vernon
(2.30). Vernon states that it should be possible
to extend these procedures to other fields though
there is no guarantee that shortened versions of
them would be as useful. So far they have not
been used at the University level mainl§ owing to

the administrative difficulties involved.



25

Iv

CONCLUSION

It is now necessary to recall that the main
purpose of the present study was to seek for the
forces &t work at the selection stage of teacher
training.

There is little work in that reviewed above
which has been directly concerned with this
problem, although all of it has impinged upon the
problem in some way. Thus, a study of the
previous work in interviewing and testing has been
necessary as these are among the chief instruments
within and between which the forces would be
found operating. A study of modern selection
procedures in other fields has been necessary so
that further probes might be inserted into existing
practices.

In the main, interview and test researches
reported above, with which the present work will
have most in common, have suffered from three main
weaknesses:

1. By far the greater bulk of the work has

been done with candidates already selected and in



training. The fallacies involved in any argument
based on such experiments have been stated by

Burt (2.59). In the main, work done with highly
selected groups can only give a very distorted
picture of what would have happened ﬁith the total
population.

2. A good deal of the work has been done
with specially created, small-scale experiments
rather than in company with the tension, conflict,
urgency and pressure, whieh, in praetice, are the
assocliates of University selection.

3. Experimental work has not been designed
for analysis by anything but the simplest statis-
tical techniques. Thus, apart from recent
follow-up in the Civil Service selection procedures
and in one or two other cases, very little use
has been made of factor analysis. Kven more
noticeably, little or no use has been made of
factorial design, so that in few cases has it been
possible to secure estimates of error in expefi-
ments where, for example, interviews and inter-
viewers ers beins studied.

The need still exists, therefore, for a

number of statistically designed experiments to be



condueted in real situations, and it is in this
way that the present work fits into the pattern

of that outlined sbove.,

o



CHAPTER III
STATISTICAL TECHNIQUES
I
CHOICE OF STATISTICAL TECHNIQUES

The main statistical techniques used in the
present investigation have been the Analysis of
Variance and Factor Analysis. The former has
been described each time it has been used since
the break down of the variances involved has
been different in each case. Thé latter tech-
nigue has been used in the same way throughout
and this chapter is devoted to a statement and
explanation of the assumptions which have been

made in the present instance.
1T

REASONS FOR CHOICE OF
CENTROID 1.ETHOD OF FACTCR ANALYSIS
With several different methods of Factor
Analysis available, the choice of any one of
them is detefﬁined partly by the nature of the

28
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data being handled, partly by the results
expected and partly by the preferences of the
individual inVestigator for a particular form of
soluticn. In any case, once the rank of a given
matrix of correlations has been fixed by the
determination of communalities, each type of
solution .can be converted to most other types;
the types of solution are differentiated rather
by viewpoint than by anything more fundamental.
Geometrically this viewpoint is determined by the
choice of axes égainst which to refer the points
representing the variables.

In the present case solutions were sought
which would give the main broad groupings of
certain variables. These varables were mostly
personality traits which were estimated and
assessed rather than measured. There was no
reason to suppose that meaningful groupings or
clusters, if obtained, would be uncorrelated or
that they would not overlap. A method of analysis
leading easily to group factors, orthogonal or
oblique was therefore sought, and the centroid
method followed by rotations secemed the most

suitable.



I1T
THE NEED FOR ROTATION OF AXES

It has become a common practice in this
country to use the centroid method of analysis
without the subsequent rotations, the argument
being that all the information available after
rotation is alsc available beforehand. Where
a comparison between certain exclusive groups
of variables rather than a study of the structure.
of groups is all that is required there may be
some Justification for this. Whenever the
number of factors becomes large, however, the
interpretation by comparison, which is based on
the principle of successive dichotomy, becomes
inecreasingly difficult. This is because the
number of variables on which to base the inter-
pretation is roughly halved with each successive
factor (Fig. 3.1) and hence the interpretation
becomes increasingly based on minutiae.

Further, this method of interpretation
conflicts with the requirements of parsimony

since n centroid factors give rise, in effect,



Factors

~
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Fig. 5;1.—'Successive dichotomy in Centroid
Factors.

to n(n+l) bipolar factors needing interpretation.

Again, the centroid process almost always
prbduces a general factor for its first factor as
a consequence of its particular procedures, but
whether a general factor exists in fact is often
doubtful. It is agreed that a general factor plus
uncorrelated group or bipolar factors on the one
hand, and correlated or obligue group factors on
the other, are two ways of looking at the same
thing, namely that it is impossible wholly to
describe the given data in terms of independent
concepts. When heterogeneous batteries of tests
are used, as in the present investigation, 1%
seems simpler and more reasonable to accept the
existence of correlated group factors than to .

struggle to identify a general factor.
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Finally, the method of obtaining the centroid
factors extracts the maximum possible variance at
each stage and thus proauces factors which show
rapidly decreasing contributions to the total variance.
This again is & consequence of the.method of
working and there is no priori reason fpr supposing
that it corfesponds with the nature of things. What
was expected in the present case was that a few
main group factors of roughly equal importance would
emerge., Other considerations such as hyperplanar
fit and simple structure have often resulted in the
contributions to the total variance being markedly
different, but no assumption that they ought to be

different was ever made.
IV
CUTLINE CF METHOD USED

a. BExtraction of Factors

Consider a set of n variables giving rise
to an n x n correlation matrix. Then, geometri-
cally, the variables may be represented by a set
of n vectors of certain lengths in a space of m
dimensions, the vectors being orientated in such
a way that the scalar products of pairs of vectors

are equal to the correlations between them.



The first task of Factor Analysis is to find
the’lbwest value for m which will alzow a complete
or reasonably complete description of the given
variables, and having found it, to find the
projections of the vectors on each of the m axes.
The value for m gives the number of '‘common factors!'
and the values of the projections give the 'factor
loadings' for the variables.

Algebraicly, the variables can be expressed

in terms of the common factors as

z25 = alel + azéFé + a25F5 + eiee * aZmFm + a2U2
= aBIFl + a52F2 + a35F3 + ecses + aBmFm + a5U5

N

N
W
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n aanl + an2F2 + an3F5 + see0 + aanm + anUn

where Fl, F2 co ey Fm represent m common factors

N
t

‘ajk = loading of factor k in variable j
Uj = Unique factor for variable j.
The unique factor for any variable represents

the portion of the variable not explained in terms



of its correlations with other variables in the
set.

Assuming that m factors are sufficient’to
describe compleﬁely the given correlation matrix,
then the observed correlations can be written
I N Bso Byo + eeeee @i B4

(i =1, 2, SEREEY n)

In the geometricai description it was stated
that the vectors were of certain lengths. The
length of each vector is in féct proportional to
the square root of the 'communality', where the
communality is that part of the total variance of
the variable explicable in terms of the common

factors. Algebraicly, the communality is given

by
2 _ 2 2 2
hj = ajl + aj2 + aja * cescsenses + ajm

The communality being found, then each
vector will have m coordinates for its end point

Pj’ viz.

}.;J-= &jl’ aja’ #0000 0000y ajm
In a centroid analysis the first factor Fl is
found by passing an axis of the m - coordinate

-system through the centroid of Pl’ P2, ceee Pﬁ,

.—L’



It can then be shown (3.1 p.l49) that the

coordinate of P, on this axis i.e., aj; can be
written
D IS _ 8
ajl- k ~jk = d

\/ijlkrjk / T
(J =1y 2, ¢eeaeey 1)

Where S. = sum of correlatioms, including
d communality, in column j of correla-
tion matrix

total of all correlations, including
communalities in the matrix.

T

The first factor explains a part of the
correlation between each pair of variables. The
residual part of the correlation, the first

factor residual, is

1T3k = Tik T %31 %k
and represents the variables as now seen in a
space of m - .1 dimensions with its axes so
orientated as to be orthogonal to the fixed
first axis.

Since the first factor axis was passed
through the centroid of the configuration of
vectors, the projections of these vectors on the

remaining m - 1 axes will be such that the



algebraic sum of tpe‘projections on each axis
will be zero. ﬁence location of any of the
remaining m - 1 axes in any direction, the first
factor axis being fixed, will always give

E:: lrjk =0
Hence the location of the second axis and the
calculation of the second factor loadings in the
same way as before is prevented.

This difficulty is overcome by scaling some
of the variablés in the opposite direction, a
procedure which leaves the variables otherwise

unchanged. Consequently some of the wvectors

are rotated through 180° so that now

2T A O
and the second axis can now be located through
the centroid of the modified vectors as seen in the
m - 1 coordinate space, and the factor loadings

(with changed signs) obtained as before.
3.32 = Zk lrak
/T 2k 155k

This procedure can be repeated until the whole

correlation matrix has been explained i.e., until

a zero residual matrix has been obtained. The
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coefficients 20 with signs reversed where
necessary, then give the various factor loadings.
In the present study an approximation to the
-communalities was used in accordance with
Thurstone's suggestion (3.1 p.299), namely that
of using the largest correlation in each row as
the original estimate and replacing it in each
residual matrix by the largest residual correlation
irrespective of sign.l
The sign changes were made in accordance with
the rule (3.2) that the column in the residual
matrix with the largest absolute sum should have
all its signs temporarily made positive and the
remaining residual correlations adjusted accordingly.
Sihce a correlation matrix based on fallible
data will analyse down to a final residual matrix
which only approximates to zero, the analyses were,

in the present study, carried to the point where

l. In one case (Chap. IV, Section A) an itera-
tion of the factor analysis with calculated commu-
nalities based on the previous analysis gave so
little difference that, bearing in mind the need
for groupings of variables rather than precise
measurements, it was decided that the iterative
process was not warranted.



L4

1. all the residual correlations were less
than twice the standard error of their parent
correlations
and/or

2. all factor loadings in the last factor
extracted were less than +3
and/or

3. less than 5% of the total variance was

explained by the last factor extracted.

b. Rotation of Axes

As has been observed earlier, it is often
péssible to obtain a more meaningful interpreta-
tion of the factors if the axes are rotated about
their origin to take up different positions.

This may be done in two ways:

1. By moving the m-coordinate system as a
whole thus keeping the axes orthogonal.

2. By moving the axes independently thus
making them oblique.

In the present study both types of rotation
have been used, the main considerations, apart
from the avoidance of complex mathematical

procedures, being
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1. to convert the general factors with
positive and negative‘loadings into group factors
with positive loadings oﬁly;

2. to level up the contributions of each
factbr to the total variancej

3. to describe the variables with the lowest
possible complexity i.e., in the factor matrix
to produce as many zeros in the rows as possible;

4, to cause as many of the test vectors as
possible 10 lie in the various hyperplanes of
m - 1 dimensions i.e., in the factor matrix to
produce as many zeros as possible in the columns.

When orthogonal rotations were being effected
the two by twp rotational method was used, each
new factor loading being obtained from the old

by the conversion

bjl = ajp coS 8 - 240 sine
b‘_j2 = ay) sin 0 + &30 cos B

following a rotation of a pair of axes through
an angle 9 .

When oblique rotations were being undertaken
the method of extended vectors was used (3.1
chap. Xi), with or without preliminary Landahl
rotation (3.3) as necessary, and the various

plots of the projections of the vectors on the



temporary axes so obtainad were used to determine
the rotating matrix A .

Then, if F is the original centroid matrix
of loadings, the new loadings V

where V = FA
give the structure on the reference wvectors i.e.,
on the lines through the origin of the m coordinate
space perpendicular to each (m - 1) coordinate
hyperplane. The analysis was only carried to
this point and the structure on the primary vectors
i.e., the intersections of the hyperplanes was not
calculated.

In each case where oblique rotation was
effected the angles between the reference vectors
were calculated by pre-multiplying the rotating

matrix by its transpose

C = A”'A



CHAPTER IV

DESCRIPTION, ANALYSIS AND PRELIMINARY DISCUSSION
OF EXPERIMENTAL WORK., STAGE 1.

SECTION A, FIRST ANALYSIS OF INTERVIEW PERFORMANCES
I
PURPOSE OF EXPERIMENT

The purpose of the experiment was two-fold;

1. to determine how interviewers grquped
certain candidate traits which they had been asked
to consider when intérviewing.

2. to determine the weightings of these
traits in relation to the final assessument of

teaching suitability.
II
EXPERILENTAL DESIGN

The Sample. The sample consisted of 420 candidates

(258 men and 162 women) who had applied to the
University of Birmingham Education Department for
admission in 1948 as four-year students. This

constituted the whole field of applicants who had

41



shown Birmingham as first or second echoice on their
applieation forms, together with a few who had put
Birmingham‘as third or fourth choice to Oxford,
cambridge or London, and omitting & few for whom
interview data was ineomplete.

The Interviewers. The interviewers were drawn

from the whole  staff of the Education Department
and from representatives of the academic depart-
meﬁts in whieh the applicants intended to graduate,
A panel consisted of two members of the Eduecation
Department and one from the academie department
concerned and remained constant only over & day's
interviewing i.e. usually six interviews,

The Interview 3chedule. The interview schedule

(Appendix 1) listed twelve traits whieh the inter-

viewers were asked to assess in each candidate,

The traits were

1. Interests

2. Part played in School Activities and Social
Life of the School

3 Physical Activities

4, Physical Bearing

1) Dialect, Local Accent or Intonation

(
(2) Voice Cuality
(3) Power of Expression

Se Speech



6, (l; General Appearsnec and Social Attractive-
(2) Personal Adjustment ness
(3) Adjustment to Interviewers
7 Sense of Vocation
8. Suitability for Teaching
Each trait was provided with a five point A to
E scale for reeording results, the extremes of the
scale being defined for eaeh trait. Thus, for

example, Physical Bearing appeared as
PhysicalmBearing

ABCDE
Commeénding, Vigorous, Insignificant or hav-
likely to stand out in . ing physical charac-
any group. teristies likely to

prove a handicap.
Interviewers were permitted to add + or - signs
or to ring two grades as was felt necessary.
Space was also provided for observatiohs and comm-
ents and the distribution of ratings which would
approximate to a normal distribution was stated.

Interview Procedure. Bach candidate was inter-

viewed for at least 20 minutes. The method and
form of the interview was left to the discretion
of the interviewers who were asked only that they
should, by the end of the interview, have
accumulated sufficient data to enable them to rate

the twelve traits. The academic representative,



being principally concerned with matters not on the
sechedule, took & part of the time - and in the
opinion of some Bducation Department representatives
@ disproportionate part - in pursuance of his own
interests, but his opinions on the twelve traits
were sought and ineorporated in the joint ratings.,
Each panel finally submitted one agreed interview

sehedule for each candidate,
IIT
ANALYSIS AND STATEMENT OF RESULTS

The distribution of grades is shown in Fig.4.l.
It was immediately apparent that grades intermediate
to the main gfades'had been used in a most unsyste-
matic manner, To get a better graphical pilcture
of the general distribution of grades all inter-
mediate grades were divided between the main grades
either side of them in proportion to the numbers
already in these main grades, These simplified
distributions are shown in Fig. 4.2. For scoring
purposes the original grades were converted to T-
scores with & mean of 50 and a standard deviation

of 10 (4.1 pp. 272-306)


















The intercorrelations between the twelve traits
were calculated according to the Bravais-Pearson
Product-lioment formula., The complete matrix is
given in Appendix 1, A centroid analysis of the
matrix was taken to three factors as given in Table
4.1.

An oblique rotation was effected by the method
of extended vectors and post-multiplication of the
matrix of centroid loadings by the rotating matrix
JX where

N = 325 390 242
-343  -228 888
-882 892 -390
gave a close approximation to simple structure on
the reference vectors. The projections on the
reference vectors were found to be as shown in
Table 4.2, oo /L/-mv
The r;gles between the reference vectors were
given by the matrix product /\<11 i.e.
¢ = 1l -582 118
-582 1 ~-456
118  -456 1

S0
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corresponding to angles

. 136 83
136 . 117
83 117 .

A separate computation of the correlation
nmatrix for men and vwomen gave correlations which
were in very close agreement and none which differed
significantly.

To determine the weightings of the first
eleven traits of the schedule which would give the
best estimate of the important final rating *'Suita-
bility for Teaching' a multiple regression equation

oi the form

Sc = .alSl - &252 4 eces e o+ anbn
where Sy, Sg, ..., 3, = standard scores on
traits
S, = standard score on
criterion
al, az, coey an = weighting coefficients

was calculated by Aitken's modified method of
pivotal condensation (4.2 pp. 348-351). The modi-
fied netnod was used so that an estinate of the
weighting coefficienéi?buld be obtained. Tiese

coefficients and their corresponding standard

errors are given in Table 4.3.
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Using these weighting coefficients and insert-

ing the eleven correlat] coefficients, between

the traits and/the criterion, Jin the regression

equation gave a mu orrelation coefficient

= 0905

T

m

Iv

DISCUSSION OF RESULTS

From Fig. 4.2 it is seen that in all traits a
marked bias towards the favourable end of the scale
exists, This is common with subjective ratingsl
and is largely due to a tendency to rate from a
zero rather than about a mean.

In the final rating a marked bimodality is
shown. ’he last trait diifered in importance from
the others inasmech as, at the time of the experi-
ment, interviewers were asked at the end of each
interview to make a decision which largely deter-
mined the Tate of the candidate, This they had to

do in ignorance of the -uality of candidates seen

by other panels. There seens to have been a

1. See, for example, l.cClelland, 7., selection
for 3econdary ..ducation, London: University
of London rress, 1942, Chap. 5.




tendency, therefore, to put candidates into two
main categories, *definitely acceptable' and
rdefinitely unacceptable!, or a tendency to ex-
aggerate the goodness of the good candidate and
the badness of the bad.,

A study of the rotated factor loadings shows
three largely non-overlapping group factors.

Factor I has four loadings greater than .4,
which is the lowest loading which Thurstone suggests

(3.1 p. 79) should be used for naming a factor,

nanmely,
5(1) Dialect 845
6(1l) General Appearance 615
5(2) Voice Quality 576
4, Physical Bearing 430

This suggests a factor whieh might be called the
IExternals of Personality or Culture and gathers to-
gether those traits which 1make for social accept-
ability.

Factor II which is almost as large a contri-
butor to the total variance as Factor I has
loadings greater than .4 in

6(3) Adjustment to Interviewers 815

8. Suitability for Teaching 527



5(3) Power of Expression 504

7 3ense of Vocation 499
1. Interests 464
6(2) Personal Adjustment 446

This is the only factor at all heavily weigited
with both Suitability for Teacihiing and Jense of
Vocation, and this, considered in relation to the
other main headings of Adjustment, Power of
Bxpression and Interests, suggests that it can
probably be identified as the main *All round Teach-
ing Suitabilityt* factor. It throws an interest-
ing light on what interviewers consider to be the
important traits in potential teachers, 0f par-
ticular interest is the heaviest loading of all,
tAdjustment to Interviewers', which appears in no
other factor. This would seem to provide sone
evidence in support of the frequently expressed
opinion that panels select candidates in their own
image.

The remaining factor III has heaviest loadings
in

Se Physical Activities 649

2, 3chool aActivities 443

4. Physical Bearing 422



The appearance of Physical Bearing in this group is
probably due to its close association in the minds
of the interviewers with Physical Activities. The
factor Suggests 'Sehool out of class activities' as
operating as a distinguishing discriminant among
the interviewers.

The direet contribution of these three factors
to the total variance amounts only to 36% as against
67% extracted by the centroid factors. 'This indi-
cates a fair amount of correlation between the
factors, or looked at in another way, a fairly large
second order general factor which would almost cert-
ainly be thalo!',

An exanination of the weighting coefrlicients
in Table 4.3 shows that three of the coefficients,
those for

3. Physical Activities

6(1) Voice Quality

8. General Appearance
are not significant and that for

S, Dialcedt
is of doubtful significance though it would probably
have just been signilicant 1f the rsgression

equation had been recalculated omitting 3, 6(1) and



8, This grouping corresponds closely to Factor I,
and although a regression equation is nothing more
than & mathematical relationship, it is tempting to
suggest that Factor I operated in the interview
situation in this experiment but played no part in
the interviewers estimate of teaching suitability.
It will be noted that t'Sense of Vocation'! was
the most heavily weighted trait in the regression
equation, and this, though theoretically desirable,
is in some ways disappointing. One would not have
expected interviewers to place so much reliance
upon what must, in many cases, be a stock answer to
a stock question. In justice it must be noted
that this rating was the penultimate one and was
probably largely a reflection of the last trait

which may retroactively have determined it.
v
SULIMARY

In an experiment in which 420 young men and
women were interviewed for admission to the
University of Birmingham Education Department three

factors seem to have been operating
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I The Zxternals of Personality or Culture
II All round Suitability for Teaching
ITI School out of class Activities
There was also evidence of a general factor of
halo., There was a suggestion that the first factor
carried little weight in the final assessment of

teaching suitability.



SECTION B. ANALYSIS OF HEAD TEACHERS' RATINGS

PURPOSE OF EXPERILENT

The purpose of the experiment was to determine
how Head Teachers grouped certain traits which
they were asked to consider when recommending

candidates as potential teachers.

II

EXPERIITENTAL DESIGN

The Sample &, Candidates. The sample consisted

of 196 candidates (117 men and 79 women) who had
applied for adnission to the University of
Birmingham REducation Department in 1949 &s four
year students. This particular set of candidates
1lived within a 30-40 nile radius of Birmingham
and were selected because it wac possible to call
them in fcr certain suppleuentary tests which
were reqyuired for Section C of this chapter.

b. Ilcac Teachers. Tiie II=zad ‘Teac..ers

were the Heads of the various CGrarmmar chools at

vihich tiie candidates were pupilils atv the time of

ol



application. ‘They constituted a particularly
heterogeneous group working in ignorance of each
others standards and this created a source of un-
reliability in the data which it was not possible
to correct statistically sinece the number of
applicants from any one school was never more than
six. The Head Teachers were, however, given
certain instruetions in the use of the rating
schedule described below, and most of them, having
regularly presented candidates to the University,
were practiced in its use.

The Rating Schedule. The rating schedule (Appendix

II) was in the nature of a confidential report on
the candidate and was seen only by the Head Teacher
and the University. It sought information under
seven headings:
1. Intellectual Interests
2. Part played in school Activities and
Social Life of School.
(i) Offices held and responsibility
~iven
(ii) General Social Life
(iii) Sports and Athletics
3. Speech
4, Personality
(1) Leadership

(ii) Personal Adjustment
(1ii) Adjustment to Others



Se General Suitability for Teaching
Ge Order of Merit among those applying from
the School

7, Further Comment.
A five point A to E rating scale was provided
against all the sections except 2(1), 6 and 7, and
the extremes of the scales were defined. Thus,
for example, under 4(1ii) appeared

Personal Adjustment

ABCDE
Excellent, Confident, Poor, Very Nervous
Amiable, Well-balanced, Anxious
Stable,
Head Teachers were asked to ring the appropriate
letter, or two of them if doubtful, using € as
corresponding to the average of all H.S.C.

candidates in Grammar 3chools (not merely those

who wanted to teach). An indication of the normal

distribution of ratings was given.

111

ANALY3I3 AND STATEM&NT 0 RESULTS

The distribution of ratings for the eight
parts of the rating schedule where an A to E scale

was provided are shown in Fig. 4.3.
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As was the case in Section A the ratings
were T- scored and the trait intercorrelations
calculated, The complete correlation matrix is
given in Appendix II.

A centroid ane@lysis of the correlation matrix
was taken to three factors which are shown in
Table 4.4.

A rotating matrix A was found by the method
of extended vectors and post multiplication of
the centroid matrix F by /\ gave oblique factors,
referred to the reference vectqrs,as shown in

Table 4.,5.

N = 424 308 481
-535 153 821
-731 939 =307
The angles between the reference vectors given
by J\f./\- were
. 1300 910
130° . 91°
91° 91° .

6t
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Iv
DISCUSSION OF R&SULTS

With only eight traits it was not expected
that the three factors obtained by rotation would
be over determined. It was found that while
factors I and II were reasonably well defined
factor III was somewhat arbitrary. (See Location
of Axes., Appendix II). Nevertheless the
existence of this factor seemed beyond doubt, for
any reasonable position of the line representing
the intersection of the hyperplane with the plane
tangential to the first centroid axis gave a
factor with its heaviest loading in trait l. In
the given case this line was drawn joining trait
4(i) and 2(iii). (See Appendix II.)

Factor I has loadings greater than .4 in

2(iii) Sports and Athletics 857
4(iii) Adjustment to Others 623
4(ii) Personal Adjustment 478

with a somewhat smaller loading in
2(ii) Social Life of 3chool 326
There is a certain similerity between this

factor and that identified as operating in the

bg



70

interview (Section A) and called School out of
class Activities, The additional loadings for
ad justment show how, in the eyes of Head Teachers
an active part in activities outside the class-
room determines the candidate's social acceptability
and balance. In this factor are seen the traits
which, making for popularity, would lead to the
candidate being deseribed as a 'good type'. There
is more than a little suggestion of extraversion
here,
Factor II has heaviest loadings in

4(1i) Leadership 717

5. Suitability for Teaching 453
a poorly defined factor which can only be vaguely
defined as the leadership aspect of Teaching.
This may well be a factor to which many people give
some weight. It shows a higher loading for
Suitability for Teaching than any other factor
though there is a certain loading for this trait in
factor III

Factor III has its heaviest loadings in
1. Intellectual Interests 513
4(ii)Personal Adjustment 407

with smaller, though probably significant loadings



T

in
2(ii) Social life of School 341
S. Suitability for Teaching 292
4(iil) Adjustment to Others 281

Phis factor has much in common with Factor I except
that whereas Factor I is dominated by Sports and
Athletics Factor III is dominated by Intellectual
Interests, This factor, therefore, seems to be
concerned with the well-balanced intellectual type
of person rather than with the well-balanced
athletic type and Factors I and III considered to-
gether suggest that the old dichotomy between the
two types clearly exists in the minds of Head
Teachers, It is interesting to note that, of the
two, only Factor III has a loading for Suitability
for Teaching.

The three factors make a direect contribution
to the total variance of 38.5% compared with nearly
60% extracted by the centroid.factors. They thus
overlap or alternatively there remains a fairly
large general factor which is most likely to be
halo.

The difficulty experienced in defining these

factors is in part due to the small number of



traits from whieh they have been determined and

in part from the overlapping of the faetors them-
selves, Thus, 8ocial life of 3chool appears in
each factor, though in none at &l1ll heavily weighted,
as also does Speech, This latter has, as might

be expected, its smallest loading in Factor I.

The lack of clear-cut group factors may also be due
to the heterogeneous sample of Head Teachers who
completed the rating schedule,

Two points, however, seem beyond reasonable
doubt, First, that a division between Intellectual
and Athletic ability is made by the Head Teachers
and second, that a larger part of the Head Teacher's
report is determined by prowess in the second

ability than by prowess in the first,
v
SULLIARY

In the experiment 196 men and women applicants
for admission to the University of Birmingham
Zducation Department in 1949 were reported on by
their Head Teachers in a preseribed manner,

An analysis of the reports indicates the

Yz



existence of three group factors:

l; Well-balanced athletic and social type

2. Leadership aspect of Teaching

Se Well-balanced intellectual type
Suitabllity for Teaching entered into Factors I
and III only, but the dominant influence in the

report was Factor I.
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SECTION C. COMPARISON BETWEEN INTERVIEW RATINGS,
HEAD TEACHERS' RATINGS AND CERTAIN TEST RESULTS

PURPOSE OF EXPERIMENT

The purpose of the experiment was to determine
the degree of overlap between Interview ratings
and Head Teachers' reports and %o find whether any
factors operating jointly or separately in the two

sehedules overlapped certain test performances.
I1
DESIGN OF EXPERIMENT

Sample. The sample consisted of the 196 candidates
living within 30-40 miles of Birmingham, previously
considered in Section B.

Procedure. The candidates, having applied for
admission to the University of Birmingham Education
Department, were reported on confidentially by
their Head Teachers in the manner described in
Section B. They were then called forward twice,
once in two batches of approximately 100 for
certain written tests and once in batches of six

or so for interview in the manner described in



Seetion B. All candidates were seeking admission
to the University and were therefore fuily
motivated.

Tests. The written tests given to the candidates
were

1. N.I.I.P. Group Test 33

e Relation-Completion Test

Se Adult Reasoning Test
Test 1 is sufficiently well known as to need no
description. Tests 2 and 3 are due to Professor
C.W. Valentine, Copies of all the tests are
shown in Appendix III.

The Relation-Completion test consisted of two
paragraphs from which certain words, prepositions,
conjunétions and adverbs had been omitted. The
testee was provided with a list of words from
which to select those most appropriate to the
sense of the paragraphs. The test had a maximum
score of 23 and a test-retest reliagbility of .74
¥ L.13.

The Adult Reasoning Test was in ten sections,

Bach section, except the last, was of the form

Ys
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If A then B
B True B False
because
Cc
or D
or B
or ¥
Section 10 was of the form
If A then B and C

B True B False ¢ True ¢ False

because because
D P

or E or Q

or F or R

or G or S

The testees were re;uired to indicate

1. If the conclusion was True or False

2. In the case where the conclusion was false,
the appropriate reason why it was false.

These two parts were scored separately and the
marks added. The maximum mark was 16 and the test-
retest reliability .51 & ,13.

It may be noted here that, after allowanee had
been made for guessing, many of the candidates
obtained a negative score. This lack of a
sufficient number of easier items coupled with low

reliability in the only case where it could be
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determined, led to the abandonmsnt of this

particular test in later work.
I1I
ANALYSIS AND STATEMENT OF RESULTS

The distribution of test scores, is shown in
Fig. 4.4. Owing to the fact that different
aspects of Intelligence were called into play by
the different sub-tests of the Intelligence Test,
Group Test 33, each of these sub-tests was handled
as a separate test, |

The analysis consisted of a eentiroid analysis

of the matrix

Ry Ry By
Rig By Ryp
Rie Byp By
where R represents a correlation sub-matrix and
I,H,T refer to correlations derived from
Interviews, Head Teachers' reports and
Tests respectively.
The full matrix is civen in Appendix III.
Five factors were extracted, the fifth being

of doubtful significance and being retained only
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for the extra dimension it allowed in the sub-
sequent rotation. The centroid loadings are
shown in Table 4.6.

In view of the heterogeneity of the battery,
consisting, as it did, of subjective ratings
derived from different sources and written test
material, it was decided to seek only broad general
groupings of the 'tests' without invoking any
elaborate rotational technique. Simple two-by-
two orthogonal rotations were made and even with
this simple technique a reasonable approximation
to simple structure was obtained. It was clear
from a study of the two-by-two diagrams that an

“even better approximation would have been secured
with oblique transformations.

Twelve rotations were made of which only four
were neccssary for the complete orthogonal transe-
formation. (Appendix IIX). The rotated factor

matrix is shown in Table 4.7.
Iv
DISCUSSION 0f RESULTS

Correlations. It is interesting to study the
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correlations between verious traits considered by
both Inter#iewers and Head Teachers, These .are to
be found in the sub-matrix Rp which is repeated in
Table 4.8.

The highest correlation in the table is be-
tween Physical Activities and Sports and Athletics.
(The Interview trait is quoted before the Head
Teacher's trait throughout). The extent of this
agreement (r = .714), coupled with the fact that
Head Teachers can almost certainly assess the trait
more reliably than Interviewers, suggests that a
separate assessment of this by Interviewers is
superfluous.

The only other correlations greater than .5
are between sSchool Activities and School Social
Life (r = .586) and School Activities and Leadership
(r = .531). In both of these fairly high corre-
lationé would be expected. In most other cases
where comparable qualities are being assessed the
correlations are very low, as, for example, between
Interests and Intellectual Interests (r- .218).

The three Speech ratings, Dialect, Voice Quality
and Power of Expression with Speech (r = .338,

411 and .369 respectively) suggest that speech, a
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product of loeal culture, which is acceptable in
one area is not acceptable in another, Remarks
suech as "Speaks with a pronounced Liverpool accent"
have often been observed on Interview forms in

use at Birmingham, Doubtless Liverpool University
deplores the fact that some of its applicants

speak with pronounced Birmingham accents. It is
probable that any dialect is acceptable in some
regions and unacceptable in others and it seems
doubtful whether such a trait should carry any
great weight in an interview,

Both corresponding adjustment correlations are
low (r=.192 and ,189) which may be due to lack of
adequate definition or, more likely, the impossi-
bility of judging so complex a :uality in an inter-
view. Such a quality is probably highly specific
to the particular situation in which it is being
expressed, and the brief and artificial interview
situation may give wholly unreliable evidence as
to its nature.

Most disappointing of all is the correlation
for Suitability for Teaching (r = .294). If this
had been due to the heterogeneous sample of Head

Teachers one would not have expected other corre-



lations such as that for Sports to be high. A
natural desire of Head Teachers to do the best
for their pupils would have lifted the mean and
narrowed the range of marks but would not seriously
have affected the correlation. It seems most
probable that Teaching Suitability is a quality for
which there are few clear and agreed determinants
and that both Interviewers and Head Teachers were
judging within the framework of their own opinions
and were looking in different directions as they
did so.

It is appropriate to observe here that corre-
lations for Teaching Suitability over the three

years 1948, 1949 and 1950 have been

1948 «202
1949 294
1950 3514

showing a small but welcome rise which suggests
that Head Teachers are becoming more used to their
rating schedule and that this is permitting a
more uniform expression of opinion,

Factor Analysis, Factor I has heaviest loadings

in



Interview. Suitability for Teaching 865
Adjustment to Interviewers 818
Power of Expression 795
Voice Quality 774
3ense of Vocation a7
Personal Adjustment 713
General Appearance 690
Interests 682
Dialect 677
Physical Bearing 584
School Social Life 487

and then no other loading higher than

Head Teacher. Speech 247

The factor is concerned solely with Interview
performance and includes every Interview assessed
trait except Physical Activities. It shows again
the close relationship between Suitability for
Teaching and Adjustment to Interviewers noted in
section A, The complete absence of any overlap
with Head Teachers! report and Test results is
disappointing but not surprising.

Factor II, having its heaviest loadings in

Head Teacher. 3chool Social Life 760
Sports and Athletics 787
Suitability for Teaching 630
Intellectual Interests 595
Leadership 551
rersonal adjustment 449
Adjustment to Others 395

is, similarly, concerned solely with the Head
Teachers' report. Whereas, however, in Factor I

Sultability for Teaching dominated the factor, in

8y



IT it is School Social Life followed by Sports

and Athletics which carry most weight., It is
possible that this is symptomatic of a difference
of outlook conditioned by a difference of moti-
vation. One group is taking candidates in at the
beginning of one career while the other is sending
them out at the end of another, The Interviewers
are selecting potential teachers and the Heads
recommending good types of pupils. In doing so
the former must be most affected by what they
judge to be teaching suitability and the latter
more by the social qualities which make a good
mixer,

Factor III is concerned chiefly with perform-

ance in the Intelligence Test. ts loadings are
Group Test 33 Pt, 4 718
1 612
2 581
3 563
) 427

This is the only factor in whieh the two other
tests have reasonable loadings

Adult Reasoning Test 383
Relation Completion Test 320

and the factor is therefore one of written test

Performance wiich a Head Tcacher's 3Spesech loading

88



of 361 suggests is a rather verbal one.

Faetor IV has highest loadings in

Interview 3, Physical Activities 732
Head Se Speech 646
Interview 2, School Activities 503
Interview 4, Physical Bearing 416
Head 2(ii) School Social Life 377
Head 4(i) Leadership 356
Head 2(1ii)Sports and Athletics 346

This is an entirely non-cognitive factor which may
perhaps be labelled 'Social Acceptability!?, It
has several interesting features. First, although
Head Teachers!' rating for Speech appears, none of
the corresponding interviewer speech assessments
have any significant loadings. The social accept-
ability is therefore one that seems to operate
within & local culture pattern at least as far as
its speech element is concerned. second, it is
the only factor showing any overlap between

Interviewers and Head Teachers, This overlap

exists only for certain fairly easily defined traits,

other than speech, and does not extend to Interests,
Adjustment or suitability for Teaching. 3ince
such traits as Physical Activities, School Social
Life, ete., are probably more reliably assessed

by Head Teachers with the wealth of evidence

available to them, it would seem reasonable to

99



leave the estimation of traits within this factor
to them,
Factor V has only one high loading
Head Teacher 4(ii) Personal Adjustment 718

though there are a few borderline loadings

Interview 6(3) Adjustment to Inter-
viewers 355

Interview 4. Physieal Bearing 330

Interview 3. Physical Activities 306

Head Teacher 4(iii) Adjustment to Others 297
reminiscent of the factor, 'well adjusted social
and athletie type' of Section B, and suggestive of
emotional and physical balance. The factor, as it
stands, is, however, badly defined and in any case
the original centroid analysis was carried to a

fifth factor only to help the rotation.

v

SULMARY

In the experiment 196 men and women who were
applicants for admission to the University of
Birmingham Education Depeartment were reported on by
their Head Teachers, given certain tests and inter-
viewed.

Correlations between corresponding traits

differently assessed and measured wers generally

90



low. Correlations for oSports were an exception
to this,
A factor analysis gave four main orthogonal
factors
I Interview performance
IXI Head Teacher's report performance
IIX Test performen ce
IV Social Acceptability
with bare indications of a fifth
Vv EBmotional and Physical Balance
In the last two factors only was there any marked
overlap between Head Teachers and Interviewers,

Test performance failed to overlap anything else.
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SECTION D. A COMPARISON BETWEEN DIYFERENT
INTERVIEWERS USING A RATING SCHEDULE

PURPOSE OF EXPERIMENT

The purpose of the experiment was to enquire
into the extent of the agreement which might be
obtained from the use of a rating schedule, by
finding which parts of the schedule gave rise to
agreement and which to disagreement among inter-

viewers.
II
DESIGN OF EXPERIMENT

The design selected for this experiment was
a six by six Latin Square of the type shown in
Fige. 4.5 in which six interviewers interviewed
six candidates at six times randomised within the
block.

The break-down of sums of sguare within such

a block gives

Source of Variance Degrees of Freedon
Between Candidates 5
Between Intervicwers 5
Between Times 5
Arror 20

Total 35
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Fig. 4.5, - Latin Square design of Experiment D

Interviewer A B C D E F Times

Candidate P 5 1 28 4 3 6 1 10.00 aem
Qe 3 4 6 1 5 2 2 10.30 a.m.
R 2 5 4 6 1 3 3 11.10 a.m.
S 6 2 5 3 4 1 4 11.40 a.m.
T l1 6 3 5 2 4 -9 2400 pel.
U 4 3 1 2 6 5 6 2.30 p.m.

There are two main approaches to design in
the preéent problem,

1. One may interview a large number of
candidates twice or more and compare the results
of the interview by an analysis of variance.

2. A large number of interviewers can
separately interview the same few candidates,

Bven supposing that any department had the time
and patience to undertake the first method, the
number of candidates necessary to secure a result
comparable with the 6 x 6 Latin 3quare would be
very great, With 5 degrees of freedom between
Interviewers and 20 for error an F ratio of 2.71
(4.3 pp. 62-65) would indicate a significant
difference at the 5¢% level. With n repetitions of

the complete batch of interviews the number of



degrees of freedom associated with the error
variance which would give significance for F =
2,71 is shown in Table 4.9.

Table 4.9, - Degrees of freedom required for error

variance corresponding to F = 2.71 with
different numbers of interviews

o. of Intsrviews Degress of Freedom
2 00
3 00
4 90
5 28
6 20

Thus, with a desisn using a straightforward analysis

into three components:

Between candidates n-1
Between interviewers r -1
Arror (n-1) (r-1)
Total nr - 1

repetition of the interview two or tihres times with
the whole applicunt field would never yield the
required inform:iation so readily. HBven Iour
replications of the experimant would have to be con-
ducted over 31 candidates to yield comparable in-

formation. Turther, the Latin cquare allows a

Gy



source of error to be eliminated, namely the
variance due to time, and if, for strict com-
parison between the above method and the Latin
Square, this variance is lumped with the error
variance,'the Latin Sqguare design is seen in an
even more favourable light.

The second approach has serious limitations
sinee there is not only a limit to the number of
interviews a candidate can endure but there is
also a limit to the number during which he can feel
fully and seriously motivated. Beyond this
number the procedure becomes unreal and unreliable
especially when the candidate realises he is being
used for experimental purposes.

A six by six Latin 3quare was therefore
selected as a reasonable compromise, six interviews
being the number an interviewer was called upon to
do in a single day's interviewing in the ordinary
course of the work, and being about the most a
candidate could be expected to endure.

The Candidates. Six candidates who had applied

for admission to the Education Department, who had
been interviewed in the ordinary way some two or

three months earlier but who had not yet been

9s
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notified of acceptance or rejection were selected
from schools in the Birmingham area, The sample
was a controlled sample (4.3 pp. 5-7, 157-163)

but since the total number of candidates was small
and the candidates chosen to fit the population
distribution of Suitability for Teaching of Section
A, 1t was treated as a random sample. The can-

didates were three men and three women whose final

gradings at their original interviews were

Candidate Original Final Rating
Woman P A/B
" Q C-
" R C+
Man S B
" T D
" U C

The Head Teachers of the six candidates were told
of the purpose of the experiment, namely that it
was a check on departmental interview procedure
but were asked to withhold this information from
the applicants. The applicants were asked to
attend the University for a further set of inter-
views in support of their application and original

interview,



The Interviewers. The six interviewers, three men

and three women, were invited to take part in the
experiment by the Professor of Education,  They
were selected by him on the basis of their ex-
périenee and were well versed in the use of the
interview schedule. S0 that there should be no
feeling that they were on trial as individuals they
were identified only by letters randomly allocated

by one of their number, The interviewers by sex

were
Interviewer Sex
A
B F
C M
D M
B M
F F

The nature and purpose of the experiment was
explained to the interviewers. They were asked to
conduct each interview, for which thirty minutes
would be allowed, in any way which best suited them
provided that they finally had sufficient data to
complete an interview schedule for each candidate.

The original ratings given to the candidates were
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not divulged.
It may be observed here that the work, which

involved a whole day's interviewing, was under-
taken with great enthusiasm by the interviewers
and was appreciated by the candidates as having
given them a very full and fair chance of dis-
playing their talents, Several of the candidates
expressed their preference for the tete-a-tete
inter#iew. Some interviewers found the work
heavier than panel interviewing; others expressed
a preference for it.

Interview Schedule. The sehedule already des-

cribed in Section A of this chapter was used in

the present experiment.

III

ANALYSIS AND STATHMENT OF RESULTS

The allocation of grades to each candidate
by each interviewer for each trait is shown in
Table 4.10. Alongside each square is noted the
grades given at the original interviews.

The grades were converted to marks by using

the T=- scores calculated for the larger sample
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dealt with in Section A,

A typical square and its analysis are given
for trait 4, Physical Bearing in Tables 4.9a and
4,9b,. From these it can be seen that there is &
signifiecant difference (at 5% level) between Inter-
viewers but not between Timeé. The totals for
interviewers show, and the t- test confirms, that
the significant interviewer difference is entirely
due to Interviewer A,

The analysis for the remaining eleven squares
is given in Appendix IV.

A summary of the results is shown in Table
4,11

The total marks awarded by each Interviewer

were
Interviewer A 4119
B 3655
c 3691
D 3754
B 3785
F 3692
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The total marks awarded at eéch time were

Time 1 3752
2 3830
3 3699
4 3685
5 5630
6 4040

These values &re shown graphically in Fig. 4.6.
Reduction of each square to a two by two table
for analysis of sex differences gave no significant

differences in any case,
IV
DISCUSSION OF LasULLsS

Referring to Table 4,11 it is seen that the
traits in which the Interviewers showed significant
difference are

Physical Bearing

Voice Quality

Power of Expression

General Appearance

Suitability for Teaching

In each case the difference was due to the generosity
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of Interviewer & (Appendix IV). The other five
interviewers show very close agreement.,

It has been noted earlier (Section &) that
Physical Bearing, Voice Quality and General
Appearance form the larger part of a single factor
called 'Externals of Personality or Culture', and
that Suitability for Teaching show, respectively,
the second and third hzaviest loadings in the factor
dominated by Adjustment to Interviewers. Two
suggestions can therefore be made. First, that
the traits associated with superficialities, usually
the products of a local culture, are not entirely
suitable as discriminants in an interviewl, Second,
that there is at least & need to be aware of the
point, which will be developed later, that the inter-
personal forces developed in an interview may affect '
the ratings given for a t?ait as much as the exist-
ence of the trait itself in the candidate. In view
of the fact that only a single experiment was

carried out and that one interviewer alone was res-

1. In this connection Vernon and Harrys (2.1
P. 145) state "The belief in extermal signs of
personal traits (particular features, type of build,
gestures, speech, dress etc.,) is highly delusive®.
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ponsible for the differences found, these suggest-
ions must be considered as tentative.

Significant differences between times were
shown in the ratings for

Power of Expression

Ad justment to Interviewers

Sui tability” for Teaching

Significant differences between times means
that the average ;nterviewer, interviewing the
average candidate, gives marks which vary at differ-
ent times of the d;y. In each of the traits above
the final interview of the day was the one produc-
tive of the difference and even in the traits where
the difference was not significant the tendency was
still there, In each case & plot of the ratings
given during the day showed a similar form to that
in Fig. 4.6 i.e. usually a slight rise in the first
part of the curve followed by a fall to the pen-
ultimate interview in which fewest marks were
awarded, and finishing with a steep rise to the
findl and highest point of the curve, The similae-
rity between this and fatigue curves is close,

If this effect is due to fatigue it may be due

to fatigue in the interviewers, fatigue in the



candidates or both. If the candidates were getting
tired one would certainly expeet Power of Expression
to be the worst sufferer. The case of Adjustment

to Interviewers suggests possibly an increasing
tension in the inter-personal forees at work, a
tendeney for the interviewers to be less able, through
tiredness, to see the candidate in the best light

end for the eandidate to be less able to present
himself in the same way.

The difference in Suitability for Teaching,
following on that for Adjustment to Interviewers,
seems to be in accordance with the point made
earlier (Section A.), that interviewers, particularly
in their judgements of this trait, use themselves
as a norm. If they find themselves getting along
well with the candidate, or, as the interview
schedule states and they may prefer to believe, if
they judge the candidate to be well adjusted to them,
they will judge him to be suitable for teaching.

The same conclusion probably holds for any other
major quality or ability which interviewers may be
asked to assess.

It must finally be stressed that these con-

clusions were =stablished on the basis of one
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limited experiment operating in one particular
department and they must be judged in that light,.
In practiee, in eny one year the amount of inter-
viewing undertaken by members of the department is
so great that to devote even one whole day to an
experiment of this sort entails no little sacri-
fice. As will be described later, in the follow-
ing year, when replication of the experiment.
might have been undertaken, the interview schedule
and the form of the interview had been changed, -
and that temporarily prevented further work in this

direction.
v
SUMMARY

In a factorially desigzned experiment six
agplicants for admission to the University of
Bifmingham Education Department were interviewved
individually by six mermbers of the department staff,

Using an interview schedule, five intervieuers
were found to agree closely on all the traits re-
quiring to be rated. One of the six disagreed

significantly on fewer than half of the traits,



Throughout the time of the experiment the

narks given showed fluctuations similar to those

of a fatigue curvee.

Ha3



CHAPTER V

THE EXTENSION OF THE ADMISSION PROCEDURE

INTRODUCTION

Consequent upon the tentative findings and
discussion of Chapter IV it was decided in 1949
that an extended procedure might conveniently be
tried experimentally for the 1950 group of candi-
dates.

Certain limitations to the experiment were
apparent. These were

l. Limited staff available for any part of
the procedure additional to the interviews.

2. Lack of residential facilities which
would prevent large numbers of candidates being
called in together.

3. Lack of funds with which to cover the

cost of candidates! residence.l

l. ¥or a description of an extended admission
procedure where these limitations did not operate
see Jordan,D. An experiment in Student Selection.
The New Era. Vol.31 No./ Pp l4b-151, The:
writer was associated with this experiment.

H4
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Although a small grant sufficient Yo meet
the cost of a one night stay in a hostel was
eventually obtained, the general limitations
resulted in a compression of the procedure into
a single day and the supervision and marking of
ﬁhe written tests being undertaken completely by
the investigator.

II
THE EXTENDED PROCEDURE

Candidates were handled in batches of six,
each six being, in the main, candidates for the
same Honours Schoel i.e., English, Mathematics,
Physics etc. Six was decided upon in view of
the earlier work suggesting fatigue of inter-
viewers. |

Bach batch, having been put at its ease
and having had the purpose of the day's proce-
dure explained to it, completed

1. 4 recordcard

2. A statement of interests
and proceeded to take

3. A General Information Test



4, K.I.I.P. Group Test 33

5. N.I.I.P. Group Test 70/23

6. A pencil and paper Situation Test
Copies of these will be found in Appendix V.

After lunch the candidates proceeded to

7. A thirty minute discussion group

8. Individuai'Interview

As well as the above evidence details of
School Certificate and Higher School Certificate

were in most cases évailable as well as the Head

Teacher's report described in Chapter IV, Section B.

In view of the experimental nature of the
procedure no information, apart from the Head
Teacher's report and the interesf blank, was
available to interviewers. This allowed one
batch of candidates to be tested in the morning
and interviewed in the afternoon and a second
to be interviewed in the morning and tésted in the
afternoon. It further allowed the interviewers®
ratings to be used as a provisidnal criterion,
rending later follow-up, with somewhat more
confidence than ordinarily.

All the data, including Interviewers' opinions
given on a modified interview schedule which will

be described later, were finally reviewed by a

1o
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single committee, this body being the one
responsjible for deciding whether to accept or
reject the candidate or to place him on the

reserve.
III
THE TESTS

The Interest Blank. The interest blank was

required to serve two functions

1. to settle the candidates by giving them
something simple and straightforward to do upon
arrival ;

2. to economise in interview time by giving
the interviewers a considered statement of the
candidate's interests.

No analysis of this blank has been undertaken.

The General Information Test. This test required

_the matching of the names of certain people with
their descriptions. Forty—-eight names of poli-
tical, religious, literary and other figures were
given with descriptions corresponding to thirty-
eight of them. All the names were of men and
women who were featured frequently or recently in

news, radio, cinema etc. or who, otherwise, ought
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to be known to any boy or girl with a reasonable
background of culture.

A time limit of ten minutes was set for the
fest. Scoring was by the number of cprrect
matéhings. |

The split-half method, expanded by means of
the Spearman~Brown prophecy formula gave a relia-
bility for this test of -90 % .ol.

The Intelligence Tests. The two N.I.I.P. tests,

Group Test 33 and Group Test 70/23 are too well
known to need further description here. They are,
respectively, a verbal and a non-verbal test of
intelligence and were selected both because they
were tests of which a good deal was known and
because previous experience of them in the Univer-
sity Bducation Department had shown them to
produce a good spread of scores.

The Situation Test. The possibility of giving

some kind of practical test to the candidates was
considered but rejected. It was rejected because
it would have been too time-consuming, because of
the proneness to subjectivity in its evaluation and
because of the growing evidence suggesting that

most of what can be estimated in a practical test
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can equally well be Jjudged from a pencil and
paper test (2.1 p.287).

The task in the present test was to take
a party of children from one town to another and
back again working within certain limitations
imposed by rules and regulations, time-tables etc.
Bach candidate was given a file of information
containing maps, letters, extracts from documents
and so on, from which the information necessary
to the 'solution' of the problem could be obtained.
The solution consisted of stating on paper

1. how such a journey would be organised,
giving reasons for doing things in the stated
manner rather than in anyvother;

2. how the time at the visited town was to
be spent.

What was looked for in the answer was a
sensible and reasoned approach to the problem
and an awareness of the various difficulties
with which it had been surrounded.

The problem was analysed by a committee of
staff of the department and an analytic marking
scale drawn up to cover seventeen of the twenty

marks awarded for the test. The remaining three



marks were for general impression and any
points missed in the analytic scale.

All thé papers were marked by the same
examiner and a fortnightly distribution curve
drawn up so that means and standard deviations

might be kept under review.
Iv
THE DISCUSSION GROUP

The batch of six candidates formed the unit
for discussion. Phe topic was introduced
informally by the assessor before he noted the
names of the candidates and the order in which
they were sitting, thus giving them a few
minutes to think round the subject before the
discussion began. The subjects for discussion
were left general and dealt with such matters as
the relationship between the cinema and Jjuvenile
delinquency, the charge that schools dealt with
unrealities, the inefficiency of democracy and so
on. The assessor took no part in the discussion
but sat unobtrusively in the background making such
notes as he considered necessary.

Seven members of staff shared the work of

120
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assessing, one being assigned to each batch. The
seven assessors underwent previous training by
sitting in on preliminary discussion groups and
comparing opinions. The assessing was principal-
ly impressionistic but throughout, the assessors
tried to consider each candidate for

1. quality’and relevance of contribution

2. group influence
and to a lesser degree

3. amount of contribution

They finally submitted a single rating for
each candidate on a five inch graphic rating scale
which was subsequently converted to a score out of

ten marks.
v
INTERVIEWS

Bach candidate was interviewed for 20 - 30
ninutes by a panel of three, constituted in the
same way as described in Chapter IV Section A.

In view of the findings in that Section, and
for certain other reasons, a new interview schedule
was used (Appendix V) and a slightly different

method of working was introduced.



122

The changes in working were as follows:

1. Each interviewer completed an interview
schedule for each candidate instead of one joint
schedule as formerly. The intefviewers were
asked to complete their schedules quite indepen-
dently except for the final rating for Suitability
for Teaching which was a Jjoint rating based on
discussion after the candidate had left the
interview. Phis change was introduced for two
Treasons:

a. So that the schedules might be used during
the interview instead of being left for completion
after the interview. It was felt that the
discussion necessary to produce an agreed rating
on each of a dozen traits required more time
between interviews than was available and that
this might result in a hasty completion of the
schedule with most of the ratings influenced by
the last strong impression left by the candidate.

b. Because, as will be explained more
fudly later, the new interview schedule was
designed to show the interviewer's personal
reactions to rather than a rationalised group

estimate of the candidate.
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2. The interviewers were asked to pay less
attention to the candidate's scholastic and athle-
tic record, intormation concerning which was
available from other sources such as Head Teachers'
reports and known examination results, and to
concentrate more on the candidate's personality
as 1t appeared tq them in the interview situation.
This was a request which required the academic
representative to play a less active part than
formerly, a role which worried some bﬁt which all
accepted with understanding of the principle
behind it, viz. that the interview was being used
as a means of finding whether the candidate had
the necessary qualities of personality to fit him

for teaching.
VI
THE INTERVIEW SCHEDULE

The new interview schedule showed two main
changes from that considered in Chapter IV Section A.
These changes were

1. in the traits to be rated

2. in the method of rating.

Main changes of traits. In Chapter IV Section a4 it




was shown that, other than a factor called School
out of class Activities;'there were two factors
operating in the interview as then conducted,
namely

I. The Externals of Personality or Culture

II. All round Teaching Suitability.

‘The make-up of these factors suggested the
foliowing changes which were effected in the new
schedule: ‘

l. Dialect and Voice Quality were condensed
into one trait, Pleasant Voice.

2. General Appearance and Physical Bearing
were condensed into Atfractive in Appearance.

3. Adjustment to Interviewers, the heaviest
loading in Factor II above, was deleted as a
trait but aécepted as an ineradicable feature

of an interview and therefore admitted as part
justification for the changed form in which the

traits were stated, as explained below.

4. The heterogeneous composition of Factor II

suggested further investigation into the nature
of this factor, and additional truits which might
bear upon all round teaching suitability were

added. These were selected from the numerous
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adjectives descriptive of the teacher's
personality which a survey of the literature
yielded. The selection was made after consider-
able discussion and correspondence both within
the department and among educationists outside.
The need for a thorough going job and trait ana-
lysis was appreciated but would have entailed a
sepdrate and extensive research.

5. The traits concerned with scholastic and
athletic achievement were deleted completely.
Factor IV found in the analysis discussed in
Chapter IV Section C showed that this was the
only part of the interview which overlapped the
Head Teacher's report at all extensively and it
was agreed that this was a section for which
Head Teachers had most evidence available.

Method of Stating and Rating Traits. As indica-

ted in 3. above, following on the findings in
Chapter IV Section D, the fact that the inter-
personal relationships and adjustments made in an
interview affect the marks given as much as the
existence of any qualities in the candidates,

was used as partial Jjustification fof recasting

the form of stating and rating the traits.
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Phe distributions, Fig. 4.1 and Fig. 4.2
for the original interview form had also shown
a tendency towards' leniency, inadequate spread
and erratic use of the five grades A to E.

In the modified schedule each tréiﬁ was
given in the form of a statement about the candi-
date with which the interviewer was asked to agree
or disagree with different degrees of emphasis.
Thus in place of, say,

General Appearance

A B C D BE
there appeared

This Candidate is attractive in appearance

Stroﬁgly Diségree No %trong Agfee Stréngly
Disagree Impression Agree

The first type of statement has several
implicatiohs and consequences in practice:

l. It suggests that candidates fall into groups
and can be categorised.

2. It implies the existence of an objective
trait, i.e. that the trait 1s something which is
an attribute of the candidate, not only measurable
by the interviewer but remaining constant ahd

unaffected by him when doing so. The careful and
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conscientious interviewer, therefore, in bhis
attempts to be fair, ranges over the various
grades like a pendulum bob over its rest position,
and is pulled in sO many directions by the
different pieces of evidence as well as by the con-
sciousness of his own limitations and personal
predilections, that he finally rates his candi-
date not so very differently from all the others.
‘'This results in a narrow range of marks.

5. The five points A B C D E suggest rating
from a zero, A or E, instead of rating about a
mean. One has only to listen to the intermina-
ble arguments as to whether C+ or 3-, for example,
shall be considered the ‘'average mark' to see
that this is so, and to realise that the five
point scale, simple though it may seem, has
statistical implications of mean and scatter which
are too complex for many interviewers to follow.

The second form, that of making a statement
about the candidate, was an attempt. to overcome
these difficulties. What the interviewers were
required to do was to indicate the extent to which
they agreed or disagreed with each statement.

The constricting effects of 'obJectivity' would,
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it was hoped, be removed, for the format implied
from the beginning that each rating was a purely
personal judgment for which there might or might
not be a good reason. The need to rationalise
one's Jjudgments, a potent cause of a narrow
range of marks, was therefore removed. So that
candidates might not, however, suffer from any
particularly violent prejudice on the part of
an interviewer, each interviewer separately and
independently completed his own interview form.
The new interview schedule used a graphic
rating scale so that each trait might be consi-
dered as a continuous variable, and the wording,
'Strongly Disagree', 'Disagree', etc. chosen so
that the midpoint of the scale was the natural
datum line rather than either end.

Traits requiring to be rated. The traits

finally listed on the schedule were

This candidate (1) makes a good first impression
(2) is attractive in appearance
(3) has a pleasant voice
(4) is cheerful and friendly
(5) shows a sense of humour

(6) is mature
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(7) is sensitive

(8) is sincere

(9) is skilled in verbal expression
(10) is intellectually alert
(11) is enthusiastic about teaching

(12) shows a good range and/or
depth of interests

(13) has submitted a reliable and
accurate statement of interests

(14) seems a suitable person to care
for children

The final Jjoint rating was
The panel Jointly rates this cardidate's suita-

bility for teaching as

Poér Fair Goéd Very'Good Exceétional(l)
Bach trait was defined where necessary, parti-
cularly in the case of such a trait as No. 7 :
Sensitivity. Three of the traits call for parti-
cular comment.
No.l. Good first impression, was inserted to
be rated at the earliest opportunity and before

looking at the Head Teacher's report. It was

l. This wording was that recommended by Vernon
(2.40). In practice every interviewer objected to
it as being too generously worded - contrary to the
suggestion in Vernon - and later the wording was
omitted.
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included in an attempt to determine whether
halo was conditioned by it.

No. 13. Reliable statement of interests,was
inserted as an attempt to estimate the candidate's
intellectual honesty. In practice it caused so
much argument and irritation among interviewers
that it was never included in any subsequent
analysis.

No. 14. Suitable person to care for children,
was included in an attempt to bring home to inter-
viewers one of the essential desiderata in teachers.
It was also hoped that it would show indirectly
what the interviewers felt individually about the
candidate's suitability for teaching. To avoid
any feeling that interviewers were on trial as
individuals an individual rating for teaching
suitability had not been requested. This omission
was subsequently regretted and from the point of
view of the research undertsken later and described

in Chapter VI Section C it was a definite handicap.
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CHAPTER VI

DESCRIPTION, ANALYSIS AND PRELIMINARY
DISCUSSION OF EXPERIMENTAL WORK. STAGE 2

SECTION A. ANALYSIS OF
EXTENDED SELECTION PROCEDURE

PURPOSE OF EXPERINENT

Thé purpose of the experiment was two-fold:

l. To determine the groupings of certain
data which had been secured for a numher of appli-
cants for teacher training.

2. To determine the relationship between this
data and interviewers' opinions of teaching suita-

bility.
II
DESIGN OF EXPERIMENT

The sample. The sample consisted of applicants

for admission to the University of 3irmingham
Education Department in 1950, who, in the same
way as described in Chapter IV Section A had given

Birmingham as 1st or 2nd choice. All applicants



were incluided in the sample except a few living
at extreme distances. The total sample amounted
to 375 candidates (224 men and 151 women).

The Procedure. The procedure was that described

in Chapter V.
III
STATEMENT AND ANATLYSIS COF RESULTS

The distribution of scores for the following
battery are showﬁ in Pig. 6.1

1. Interview final mark

2. Head Teacher's final rating

3. School Certificate

4, Group Test 33

5. Group Test 70/23

6. General Information Test

7. Situation Test

8. Discussion Group

9. Age

The final interview mark was measured from the

graphic rating scale to the nearest quarter inch and

the discussion group mark similarly to the nearest
half inch.
School Certificate was crudely scored by

crediting one mark for a pass, two for a credit
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and three for a distinction, a procedure which
gave a reasonably normal distribution. Age was
calculated in months above 16 years. The inter-
correlations for the nine tests were calculated,
the compleﬁe matrix being shown in Appendix VI.

A centroid analysis of this matrix was carried to
three factors, the centroid loading being given
in Table 6.1.

A number of rotations were tried but as it
proved impossible to eliminate a bipolar factor
Factors I and II were finally rotated orthogonally
through 44° and Factor III left unrotated. The
rotated factor matrix is given in Table 6.2.

The correlation matrix was rearranged in
descending order of correlation with the Interview
final mark and a regression equation on this
criterion calculated by Aitken's method of
pivotal condensation (6.1). After each new
test had been brought in, the multiple correlation
coefficient was computed. The regression coeffi-
cients and the multiple correlation coefficient
at each étage are shown in Table 6.3.

It was clear that no further useful information

would be derived from carrying the regression
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equation further.
IV
DISCUSSION OF RESUITS

- The correlation matrix shows uniformly low

correlations and this, together with the fact
that only 29% of the total variance was extracted
in the factor analysis, indicates the heterogeneity
of the battery.

Factor I has heaviest loadings in

4. Group Test 33 618

7. Situation Test 481

6. General Infofmation Test 459

5. Group Test 70/23 440

This is restricted entirely to written test
performance. Having regard to the relative
loadings of the two intelligence tests this factor
can probably be largely identified with verbal
intelligence.

Factor II has significant loadings in

8. Discussion Group Assessment 595

1. Interview final mark 547

2. Head Teacher's final rating 416
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The existence of heavy loadings for
Discussion Group and Interview might suggest
something of a verbal nature. The previous
study of the Head Teachers' reports have not,
however, shown verbal ability to be any great
determinant of their final rating and it seems
more likely‘th%t some personal quality such as
leadership, dominance or what is often loosely
called 'personality' is unifying the elements
of this factor. | »

The remaining factor III has been left in
bipolar form and contrasts
9. Age 430 with 2.Head Teacher's final rating -356

%.8chool Certificate - -330
Although this factor is not a large one the.
suggestions are interesting. It suggests that
the Head Teacher's final rating is in some
degree dependent on School Certificate performance
and upon the candidate's youthfulness. Thus
the report is more favourable to the younéer
scholar than to the older one. Within the
narrow age range of normal university entrance
it has already been noted (1.1 p.l05) that the

older candidates tend to be less successful than
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the younger. Head Teachers, too are known to
regard their young prodigies with favour.l

All that can be said in the present instance
is that this analysis seems to verify the existence
of some age differenti ation and the tendency
should be noted.

In the regression analysis it was possible,
by rearranging the correlation matrix in
descending order of correlation with the final
interview mark, to determine not only the relative
weightings of each test which would give the
best estimate of this mark, but also the extent
to which the tests gave information additional
to that obtained from the interview.

The results show that there was extremely
little overlap of the tests with the interview.
Only three tests gave information already obtain-
able from the interview, namely, Head Teacher's
report, Discussion Group and Situation Test, and
even here the multiple correlation .431 is low
enough to warrant their being retained as sources
of.independent evidence. The position is, there-

fore, that if any of these tests are useful determi-

1. Note, for example, the oubtcry against the
minimum age limit of 16 associated with the new
General Education Certificate.



nants of ultimate success they should be included
at the selection stage since the information they
provide is not, to any great degree, obtained at

the interview.
v
SUMMARY

Tests, Interview and School performances of
375 applicants for admission to the University of
Birmingham Education Department in 1950 were
analysed. The Pactor analysis showed three main
factors:
I. Test performance, probably Intelligence.
II. Personality in the non-~technical sense of
the word.
ITI. A bipolar factor contrasting
Age with Head Teacher's report and

School Certificate result.

A regression énalysis showed that all the tests

gave information not provided to any great extent

by the interview.
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SECTION B. SECOND ANALYSIS
OF INT'ERVIEW PERFORMANCES

I

PURPOSE OF EXPERIMENT

The purpose of the experiment was to deter-
mine how interviewers grouped certain traits
when using the modified interview schedule des-

cribed in Chapter V.

II

DESIGN OF EXPERIMENT

The sample. 1. Candidates. The sample of

candidates was the same as that used in Section A
viz. 375 men and women applicants.

2. Interviewers., The interview

panels were constituted as before i.e., two
répresentatiVes of the Education Department and
one representative from the academic department
in which the candidate intended to graduate.
Procedure. The procedure was that described

in Chapter V.



ITI
ANALYSIS AND STATEMENT COF RESUILS

The graphic rating scales were scored by
meaguring to the nearest half-inch, except in the
case of rating 15 which was measured to the nearest
quarter-inch. fhe average of the three inter-
viewers' ratings was taken as the candidate's
finél score for each trait and the distributions
of these are shown in Rig. 6.2,

The intarcorrelationé for the fourteenl traits
were calculated, the complete matrix of correlations .
'being given in Appendix VII, and a centroid amalysis
éarried to three factors. The centroid loadings
are given in Table 6.4,

Obligque rotation of axes to positions approxi-
mating to simple structure was effected by the
method of extended vectors (See Appendix VII) and
post-multiplication of the centroid matrix F by

the rotating matrix /\ where

/\ =1297 239 426
91l -284 -329
588 -934  B4d

gave projections on the reference vectors as

shown in Table 6.5.

l. It will be remembered that trait 13 was
discarded.
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Pre-multiplication of the rotating matrix
/\ by its transpose gave cosines of angles

between the reference vectors

c= AA

= 1 =439 069

-439 1 -598

69 -598 1

corresponding to angles
. 116° 86°
116° . 53°
86° 53° .
Iv

DISCULSION CI' RESULLS

4 study of the histograms in Fig. 6.2 shows
the same tendency towards leniency previously
noted in Chapter IV cSection 4, though perhaps
somewhat less markedly. Scores range from
approximately 1.C to 9.0. In view of the fact
that each score is a mean of three other marks
and that the standard deviation is naturally
reduced by such a procedure, this range can be
taken to indicate that the interviewers made good

use of the whole scale.



The oblique factor structure given in Table
6.5 shows that two of the three factors have
loadings in Suitability for Teaching though the
loading in Factor II is rather small.

Considering first this factor, II, heaviest

loadings are found in

2. Attractave appearance 732
1. Good first impression 638
4, Cheerful and friendly 380

and there are a number of smaller loadings of
the order of .%, which include

3. Pleasant voice 330

15. Suitability for Teaching %38

14, Suitable to care for children 300
There is a certain parallel here with the factor
tentatively identified in Chapter IV Section A as
Bxternals of Personality or Culture, for easily
the heaviest loadings are associated with super—
ficialities and trappings. The first two loadings
are, however, so much greater than the others that
this factor seems somewhat more limited than the
earlier one. It is concerned principally with

the candidate's appearance and indicates that
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interviewers are affected by this.

Factor III has no loadings in either of the
teaching or child care suitability ratings. Its
heaviest loadings are

9. Skilled in verbal expression 575

10. Intellectually alert ‘ 4927
12. Depth amd/or range of interests 449

6. Maturity 431
a set of traits descriptive of the mature,
cultured mind. The absence of any loadings for
the teaching suitability ratings suggests that
this is not primearily the type of person the
interviewers are looking for or, possibly, that
they regard such a person with some suspicion.
It would seem, by comparing this factor with
factor I below, that inbterviewers are more con-
cerned with those qualities of patience and
kindliness which the teaching of young children,
particularly, demands than with the qualities of
factor III which are more typical of the best type
of Sixth Form teacher.

Factor I, which accounts for the greatest

percentage of the total variance, has its heaviest
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loadings in
13. Buitable to care for children g23
4. Cheerful and pleasant 550
11. Enthusiastic about teaching 543%

8. Sincere 520
14, Sﬁitable for teaching 480
7. Sensitive 480
5. Shows sense of humour 475

This is not only the largest factor, it is also

the one which shows easily the heaviest loadings

in Suitability to care for Children amnd Suitabi-

lity for Teaching. If can probably‘be identified

as 'All-round Teaching Suitability' as judged in

the interview and indicates the features considered-

most essential by the interviewers. It will be

observed that none of these were cognitive.
Although a fuller comparison of these factdrs

with those found in Chapter IV Section A will be

made later, it can be noted at this stage that

the original Teaching Suitability factor seems

here to have split into two components, the present

factors I and III, one mainly affective and the

other cognitive. In judging suitability for

teaching the interviewers seem to have considered
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the former the more important.
v
SUMMARY

The interview performances of 375 applicants
for admission to the ﬁniversity of Bimingham
Education Department in 1950 were analysed and
three factors obtained:

I. General Teaching Suitability

II. Externals of Personality or Culture
ITI. Maturity and Scholarship.

The variables associated with factor I were
entirely non-cognitive and included such things
as sincerity, sensitivity, cheerfulness, humour

etc.
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SECTION C. A COMPARTSON OF THE FERFCRMANCES
OF INTERVIEWERS WORKING WITH AND
UTTHOUT INTERVIEW SCHEDULES

PURPOSE OF EXPERTMENT

The purpose of the experiment was to compare
the performances of interviewers, both indivi-
dually and as panels when working with and without
schedules of the type described in Section & of
this Chapter.

11
DESIGN OF EXPERTIMENT

Interviewers., The interviewers were members

of the staff of a newly created two-year
Training College, where, by virtue of its
newness, no particular tradition of interviewing
had been created. This was felt to be a point
of some importance. It would have been quite
unrealistic, for example, to have expected

part of the staff of the University of 3irming-
ham Education Department to switch to non-

schedule interviewing after several years®



experience with interview schedules.

The interviewers were grouped into two
exclusive blocks of seven, those who were to
work with schedules and those who were to work
without them.

The Candidates. The candidates were applicants

- all women - for admission to the Training
College in October 1950. - In all 111 candidates
were interviewed in the present experiment.
Procedure. Candidates were called farward in
randomly constructed groups of from eight to
ten. The first group called forward was
allocated to the non-schedule interview block,
the second group to the schedule interview
block and so on. The non-schedule block thus
interviewed 56 applicants in six groups and the
schedule block 55 in six groups. Owing to the
newness of the procedure for the interviewers
in both blocks it was decided that the first
group in each case would be used as a trial
group.

From each interview block two panels of
three were formed for each interview day, and

each candidate was seen independently by each



6o

panel within a bloek for from twenty to thirty
minutes. Each candidate, therefore, had two
interviews at the hands of either two schedule
panels or two non-schedule panels. It should
be emphasised that they d4id not have one inter-
view of each type but only two interviews of
the same type. The design is shown in Pig.6.3.

The interviewers working without schedules
were required only to record

1. their individual ratings of the candidate's
Suitability for Teaching;

2. their Jjoint rating under the same heading.
Each of these was done on a five inch graphic
rating scale.

The interviewers working with schedules
used the schedule described in Section A of this

Chapter.
IIT
ANATLYSIS AND STATMENT OF RESUILLS

Two main comparisons were considered
l. Between schedule and non-schedule panels.

2. Between individuals within panels and the

panels as a whole.
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1. COMPARISON BETWEEN SCHEDULE AND NON-SCHEDULE
PANELS

a. Comparison of Correlations

The graphic rating scales were convérted to
scores from a total of 20. The product -~ moment
correlations between the final joint ratings of
each panel operating within each day were calcu~

lated. These are given in Table 6,6.

Table 6.6 — Correlations within two types of
interview procedure

Schedule‘ Non—-Schedule
r N r N
Day 1 43 10 Day A .09 10
2 -55 9 B -56 10
3 .38 9 C 15 10
4 43 9 D <11 8

Mean weighted
r (via Fisher's z)

«60 »26

Difference of z's = .43
Cairr.z = 31 p=.17

b. Comparison of Standard Deviations

The standard deviations for each panel are

shown in Table 6.7,
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2. COMPARISON BETWEEN INDIVIDUAL COPINIONS AND
PANEL OQPINIONS

a. Compag;son of ,correlations

In the case of the non-schedule panels each
‘interviewer was asked to give an individual
rating before the discussion which led to the
panel's Jjoint rating. Thus foﬁ each candidate
eight scores were available:
| From individuals in Panel A 3

From Panel A jointly 1

From individuals in Panel B 3

From Panel B jointly 1

For each pair of panels it was therefore
possible to calculate

1. Inter-class correlation between FPanel A
and Panel B joint scores

2. Intra-class correlation among three
individual scores from Panel A

3. Intra-class correlation among three
individual scores from Panel B.

The inter-class correlations are those
previously shown in Table 6.6, he intra-class
correlation for each panel was calculated by

analysing the variance of the ?n scores (where

1oy



n is the number of candidates) given by the three

interviewers, into two componemts.

Variance between candidates (Vﬁ) with n-1 degrees
a of freedom

Variance within candidatesr(VW) with 2n degrees of

) freedom
v - T
Then ry o, = b w (6.2)
Vﬁ + 2 X.VW

there being 2 d.f. between interviewers
The inter-class correlations and their correpon-
ding intra-class correlations are given in Table
6.8.

Table 6.8 — Agreement between and within non-
schedule panels

Inter-class r Intra-class r

Day A .09 .65
.91

B .56 o 44
=79

C .15 « 50
.26

D .11l , o 74
25

E « 30 .66
«55

b. Analysis of Variance for individual interviewers

within each type of panel

As stated earlier (Chapter V), interviewers
working with schedules had not been asked to give

individual ratings for suitability for teaching

b3
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before giving their Joint ratings. Thus a
comparigon of the type made in the previous para-
graph was not possible in their case. Ignoring
the joint ratings completely, however, it was
possible to make some sort of comparison by
analysing the verisnce among the individual ratings
for Suitability for Teaching on the non-schedule
panels, and analysing, similarly, the individual
ratings of the schedule interviewers for 'Suitable
to éare for children,'

In order that the sums of squares for
individual panels might ultimately be added, i.e.,
that the experiment might be considered as
replications of a single experiment, it was first
necessary to make the number of candidates seen
by each panel the same. Each group of candidates
was therefore reduced to eight by dropping cases
at random through the use of tables of random
numbers (6.3).

Each experiment was then of the form:

Interviewers
Panel 1 Panel 2
Interviewer A B c D E F
Candidate 1

Qo eee\ NP
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There were five such experiments for each
type of interview procedure. In each experiment

the sums of squares can be partitioned:

Between Interviewers 54.f.
Between Panels 14.f.
Between Interviewers
within Panels 44.f.
Between Candidates 7d.f.
Interaction 354.f.
Total ‘ 47d.f.

Hence by adding sums of squares and degrees of

freedom each type of interview procedure breaks

down into
Between Interviewers 25d4.f.

Between Panels 5d.f.

Between Interviewers

within Panels 20d.f.

Between Candidates 35d.f.
Interaction 1754.f.
Total 235d.f.

Analysis in this manner gave figures shown in

Tables 6.9 and 6.10.
IV
DISCUSSION

It must be emphasised from the beginning that

any discussion on the present section must be
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considered speculative for two main reasdns.,

1. Due to administrative difficulties with
which Training Colleges have to contend in
securing applicants’from and passing rejects on
to the central clearing house, the number of cases
handled in this experiment was smaller than had
been anticipated. Hence results based on
correlation analysis were doomed to inconclusive-
ness.

2. Owing to misjudgment on the part of the
investigator schedule panels were not‘asked to
give individual ratings for Suitability for
Teaching. Hence a comparison even by means of
small sample statistics involved a comparison
between two not strictly comparable quantities.

With these limitations in mind it is still
possible to observe certain’trends. All the
correlations between panels working with schedules
(Table 6.6) are as high or higher than those
between panels working without them. Although
mean r's derived from the several samples are not
significantly different at the 5% level there
are still five chances in six that the differences

are indicative of real differences. Only an
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extension of the experiment could verify these
indications.

Similar remarks apply to a comparison of the
standérd deviations in Table 6.7., the schedule
panels in all cases spreading their marks more
than the non-schedule. This is also indicated
by a comparison of the total sum of squares in
Tables 6,9 gnd 6,10. In view of the known
tendency for interviewers - and for that matter,
most examiners - to restrict themselves to too
narrow a part of the complete marking scale,
this seems to be an entirely desirable result.
It may have been that the entire block of seven
schedule interviewers had a tendency to spread
their marks and a tendency to closer agreement
through some virtue :of their own rather than
through any virtue of the interview schedule.
The obvious method of overcoming this objection,
namely selection of the different types of panel
each day from the whole body of the staff, was
felt to be invalid, since practice in both types
of interview would have tended to produce a
uniformity of method, and eliminate the very

differences with which the experiment was concerned.
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This same reason, it will be recalled, prevented
the experiment. being conducted in the University
where practice with schedules had been obtained
over several years.

The analysis of variance in Tables 6.9 and
6.10 was carried out with scores which wefe, perhaps,
less carefully considered than the final Jjoint
ratings. In this case it might well be expected
that they would be more scattered. The analysis
shows, however, that this scatter, the fbetween
interviewers within panels' variance, which is
the variance between the six interviewers after
panel differences have been removed, is small by
comparison with the 'between panels' variance. In
both cases, whether it be with or without schedules,
the variance ratio for 'between panels' to 'between
interviewers within panels' is highly significant,
although it is to be noted that the level of
significance, high as it is, is somewhat lowér
in the case of schedule panels. The conclusion
seems to be that even prior to the discussion there
seems to be some measure of agreement or not too
great a measure of disagreement between the

individuals within each panel, but that there is



‘considerable disagreement between the two panels,
Phis is also the suggestion made by the figures
for inter-elass and intra-class correlation for
non—schedule,pénels only, given in Table 6.8.

The reasons for this in terms of field theory
seem clear, but the further discussion of this
will be postponed to Chapter VII.

It remains to observe that whereas the
variance between the interviewers within panels
is in both cases less than that between the
candidates, the variance between the panels is
sigﬁificantly greater that that between the
candidates. Put otherwise, a measuring instru-
ment designed to evaluate differences has an
error associated with it which is greater than
the very differences it is supposed to measure.

The provisional conclusion to be drawn from
this experiment, therefore, after taking due note
of its limitations, is that whereas independent,
individually assigned marks differ very considera-
bly between panels and much less so between the
interviewers within each panel, marks which are
jointly assigned after discussion within each

panel show somewhat closer agreement in the case
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of panels working with schedules than they do in

the case of panels working without them. This
conclusion applies only to the described experi-
mental set-up using interviewers of intelligence,
ability and enthusiasm but without previous exznerience

of working in the manner described.
v
SULLIARY

An experiment was carried out in a Training
College in which 111 women applicants for admission
in 1950 were interviewed by two different panels,
each of three members, working with or without
interview schedules.

Before the discussion within each panel, which
followed the interview, it was found that the members
within the panels were largely in agreement, but
that there was considerable disagreement between
panels.

After the discussion within each panel there
vias closer agreement between panels using interview
schedules than there was between those not using

them.



CHAPTER VII
REVIEW AND CONCLUSIONS

The principal conclusions to be denived from
the experiments described in Chapters IV and VI
have been discussed in their appropriate sections,
It is not the purpose of this chapter to repeat
these but rather to integrate them and durvey

the findings as a whole.

THE FACTCR ANALYSES

Figure 7.l shows the factors derived from the
five factor analyses described in Chapter IV,
Sections A, B and C and Chapter VI, Sections A and
B. In this diagram the provisional names have
been retained, although these were little more
than convenient labels for discussion, and the
Roman figures corresponding to those given in the
original descriptions are shown. Additionally,
the factors have been renumbered from 1 to 17 for
reference in this chapter. Arrows linking what

appear to be similar factors are shown &s full

195",
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lines unless the linkage is tentative, fhen they
are broken,

From this diagram it is possible to list
what are apparently the main forces operating at
the selection stage.

1. Bstimates of Teaching Suitability.

From 2, 5,6 and 13 it appears that the
estimate of this ability is based principally on
non-cognitive traits such as enthusiasm for the
Jjob, cheerfulness and pleasantness, sincerity
and sensitivity. These are all traits which do
not readily lend themselves to objective measure-
ment and will therefore need careful and repeated
estimation. They are probably thé traits that
contributed most to the estimates of adjustment
in factors 2 and 6.

The only trait which appears in this group
and is largely cognitive is intereSts, which shows
up in both factors 5 and 6. It is possible that
this has only remained in the group for want of
a more refined analytical technique. The fact
that in the second interview analysis, which
resulted from a more comprehensive survey of the
candidate, this trait did slough off with factor

14 seems to bear this outb.



Lys

2. Superficial qualities of personality resulting
from local culture.

Factors 1 and 12 both indicate that surface
traits of speech, manner and appearance consti-
tute a foree operating in the interview. IE has
been pointed ouﬁ elsewhere (2.1) that these traits
can be highly delusive, and it is therefore doubt-
ful whethe£ they should be given any great weight.
5+ Acceptability at School.

Factors 3, 4 and 10 all indicate that social
and athletic activity at school operates favoura-
bly at the selection stage. The factor is so
constituted as to suggest that it is not sufficient
that the candidate should have taken part in
these activities but, additionally, that he should
have a sufficiently well balanced personality to
be a good mixer and a good social companion. The
whole, while difficult to define, is suggestive of
the modest héro, well liked by his fellows and by
the staff. This factor is one on which Head
Teachers place particular emphasis. There 1s no
sugestion that acadenic ability plsys any part in
it.

4, Performance in written tests.
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If written tests are a part of the selection
procedure, performance in these as a whole creates
a separate factor., The evidence provided by such
tests is not, it seems, obtained by other means

such as the interview or the Head Teacher's report.

The four didcriminants given above are those
which seem to be most strongly defined by the five
factor analyses. Among other determinants less
well defined is
5. Maturity and Scholarship

This appears to be a distinct factor which,
as observed above, may be a minor determinant of
teaching suitability. It may possibly be a product
of the particular set-up of the interview previous-
ly described, in which one of the three panel
members was more concerned with that aspect of the

candidate than with his suitability for teaching.
IT

L TefiBnVIZ L{FERTLETES
The interview ex.eriments seew to suggest that
although the interview has a considerable measure
of unreliability chis cen be reduced, although by

no means eliminated, by the use of a schedule. 3y



its use interviewers who have become experienced
with it can make comparable Jjudgments even of a
quantitive type.

Contrary ta the suggestion made by Hartog
and Rhodes (2.37) that discussion among the
interviewers did not improve the reliability of
the interview, there was evidence to show that,
at least in the case of panels using schedules,
greater agreement existed between the panels

after discussion than before.
IIT
THE INTERVIEW AS A TOTAL SITUATION

Two facts appear to link the two parts of
the work reviewed above.

1., In factor 2 the factor for teaching
suitability was dominated by adjustment to
interviewers.

2. In the interviev experiments of Chapter

VI, Section C there was invariably close agreement

within panels and very much less agreement between

panels seeing the same candidates.

The first of these is the clue to the second.

180



Whenever a candidate is interviewed by one or

miore people in -a penel a field of force is created
which binde interviewers and interviewee into a

- dynamic whole. This, together with the time and
place of the inbterview, is the total situation
described by Lewin (7.1). ‘Phe interviewers and
interviewee are not two separate entities, one a
constant, unchanging measuring instrument and the
other a specimen submitted for measurement, but are
interlocked so that the forces appearing during the
~ interview are characteristic not of any one compo-
nent individual but of the whole group. Consequen-
tly the recorded picture of the candidate will not
be characteristic solely of the'candidate but of
the total group of people, together, as was seen
in Chapter IV, Section D, with the time when the
group was operating.

It follows, therefore, that the number of
people sitting together on a selection panel need
not be considered as of first importance, for they
will all be largely under vhe influence of similar
forces and see a similar picture of the candidate.

#hat is important is the number of different cir-

cumnstances under vhich the candidate can be observed.

It has been shown salready that, for all practical



burposes, the plieces of evidence secured from
different sources, tests, reports and so on are
independemb and unrelated. The candidate's
behaviour, which is the guidé~to his personality,

is largely a product of the situation in which he
finds himself and different aspects éf it in
differeht situat}ons may similarly appear unrelated.
In fairness both to the candidate and to those to
whom the products of selection will eventually come,
these situations should be as many and varied as

possible.
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“ None but those who are contented with their lot in life can justly be
considered happy. But the truly wise man will always make himself

contented with his lot in life, and, therefore, it follows that he may justly
be considered happy.”

(i) A wise man can force himself to be contented with his lot in life, but
the very fact of this compulsion will prevent his being truly happy.
(if) Those who are not content with their lot in life are often happy, for
there is often more happiness in striving to attain one’s desire than in
the actual attainment.
(iii) The fact that only those who are contented with their lot in life can
justly be considered happy does not imply that all those who are
contented with their lot can justly be considered happy.

(iv) The conclusion may be true or not, it will depend on the standard of
happiness. Content and happiness are not the same thing.

“ None but Whigs vote for Mr. B. All who vote for Mr. B. are ten-pound
householders. Therefore -none but Whigs are ten-pound householders.”

(i) Only Whigs vote for Mr. B., yet all Whigs need not do this, so that
there may be Whigs who are not teh-pound householders.

(if) All those who vote for Mr. B. are both Whigs and ten-pound house-
holders, yet there may be ten-pound householders who do not vote
for him, and hence need not be Whigs.

(iii) Even if none but ten-pound householders vote for Mr. B., it is not to
say that some of them do not vote for his opponent, and hence are
not Whigs.

(iv) There may be voters who are not Whigs, yet who vote for Mr. B. on
personal rather than on political grounds, and these will also be
ten-pound householders.

“No school-boy can be expected to understand Constitutional History,
and none but school-boys can be expected to remember dates; so that

no one can be expected both to remember dates and to understand
Constitutional History.”

(i) We cannot assume that this conclusion is true. College students may
easily do both, for they are sufficiently developed intellectually to
understand Constitutional History, while they are not old enough to
have forgotten the dates they learned at school.

(i) One cannot say that no school-boy can be expected to understand

"~ Constitutional History. A boy who is intelligent and well taught may
easily do so.

(iii) School-boys should not be expected to remember dates exactly, for
this is an unsound method of teaching History, so that the whole
argument is invalidated.

(iv) The premisses are incomplete. No mention is made of school-girls,
who are able to remember dates as well as boys.



4.

“If you argue on a subject which you do not understand, you will prove
yourself a fool ; for so to argue is a mistake fools always make.”

(i) The statement is not sufficient to define “a fool.” Only one charac-
teristic is given, and a man may not be a fool only because he makes
this mistake, but for other reasons, too.

(i) This argument is unsound, because a wise man may be able to argue
on a subject which he does not understand without giving himself
away, while a fool could not. '

(i11) It is not logical to conclude that a man is a fool because he acts like
one in this one particular instance.

(iv) Although fools always make this mistake, it is not stated that all
who make this mistake are fools, so that others who are not fools may
do so too.

“ Everyone is either well informed of the facts or already convineced on the
subject ; no one can be at the same time both already convinced on the
subject and amenable to argument ; hence it follows that only those who
are well informed of the facts are amenable to argument.

(i) This conclusion is the converse of the true one, for those who are
well informed of the facts will be sure of their ground and so will %ot
be amenable to argument.

(i) A man may be convinced on the subject, yet if a good argument is
ably put before him he may alter his opinion.

(ii1) There is no reason why everyone should be either well informed of the
facts or already convinced on the subject; there may be people
who have never heard of the subject at all.

(iv) The first premiss is not clear, for some may be both well informed
of the facts and already convinced on the subject, and according to
the second premiss these will not be amenable to argument.

“ No soldiers should be brought in to the field who are not well qualified to
perform their part; none but veterans are well qualified to perform their
part ; therefore, none but veterans should be brought into the field.”

(i) If only veterans were brought into the field, young soldiers would never
have a chance to learn, and when the veterans died there would be no
one to replace them. The conclusion is, therefore, unsound.

(11) Soldiers could not become veterans without going into the field as
recruits, so the whole argument is false.

(iii) It is a mis-statement to say that none but veterans are well qualified
to perform their part, since young soldiers make up for their lack of
experience by their enthusiasm.

(iv) Veterans may not be well qualified to perform their part for they may
be too old, in which case the conclusion is invalid.



“ This pamphlet contains seditious doctrines. The spread of seditious

doctrines is dangerous to the State. Therefore, this pamphlet must be

suppressed.”’

(1)

It is not stated that everything dangerous to the State must be
suppressed, so in the premisses given there is no reason for the
suppression of the pamphlet; and in any case it is not stated that
the pamphlet would spread seditious doctrine.

The spread of seditious doctrines is not always dangerous to the State,
for if the State is stable seditious doctrines will not affect it.

The conclusion is incorrect, for the doctrines in the pamphlet may only
appear to be seditious in the opinion of some people. Others may not
consider them so.

To suppress the pamphlet may not of itself avert the danger.  The
doctrines expressed in it can still be spread verbally by their originators,
so other measures may also be necessary.

‘“ All the students are either industrious or intelligent. Either industry or

intelligence will ensure success in the examination. So all the students will

pass the examination.”

This conclusion is incorrect, for a student may fail in the examination
through misfortune ; for instance, he may feel unwell when the
examination takes place.

A student may be industrious or intelligent, yet may be disqualified
in the examination for bad conduct, e.g., copying from other candidates.

Either industry or intelligence alone is surely insufficient for a success.
A combination of the two is needed.

If a student is neither industrious nor very intelligent he may pass
if by good fortune he is asked questions bearing on the little knowledge
he has.

‘“ If all the accused were innocent, some at least would have been acquitted.

We

acquitted.”

(1)
(i)
(i)

(iv)

may infer; then, that none were innocent, since none have been

The innocent are often condemned to suffer for the guilty. Con-
demnation is no proof of guilt.

The guilt of some may have placed all in a bad light, so that none
would be acquitted.

If only some of the innocent would be acquitted.in any case, then some
were not acquitted when they ought to have been. '

We are only told that some of the accused would be acquitted if all

were innocent. The number innocent could be less than all, but still
greater than nothing, and so insufficient to secure any acquittals.



IO.

» Only Conservatives—and not all of them—are Protectionists; only
Liberals—and not all of them—are Home Rulers; (that is, there are some
Liberal Unionists) ; but both parties (Conservatives and Liberals) contain
supporters of women’s franchise. Hence (a) only Unionists—and not all of

them—are Protectionists ; while (b) the supporters of women’s franchise
contain both Unionists and Free Traders.” N.B.—Unionists—Those who

‘are not Home Rulers. Protectionists; Those who are not free traders.

NoTE.—You have to decide whether statement (a) is correct or in€orrect

and whether statement (b) is correct or incorrect, i.e., there are two sets
of answers. The two sets of statements below refer respectively to state
ment (4) and to statement (b). :

10 (a) (i) Unionists need not be Conservatives, they may be Liberals, so that

although Conservatives are Protectionists, Unionists need not be.

(i) There is nothing in the given statement to suggest that the Con-
servatives who are Unionists are identical with the Conservatives who
are Protectionists.

(iii) In the given premisses, Unionists are only found in the Liberal Party
which contains no Protectionists. Thus Unionists cannot be Pro-
tectionists.

(iv) The questions of Unionism and of Protection are entirely independent
of each other. Thus no conclusion can be drawn as to whether believers
in Protection are also believers in Unionism.

10 (b) (i) The Conservatives who support women’s franchise need be neither

Unionists nor Free Traders, while the Liberals need not be Unionists.
Thus there may be no Unionists among the supporters of women'’s
franchise.

(ii) The Liberals who support women'’s franchise may be those who are
Home Rulers, and the Conservatives, just those who are Protectionists.
Thus there may be neither Free Traders nor Unionists among the
supporters of women'’s franchise.

(iti) The Liberals who support women's franchise may be all Free Traders,
and the Conservatives who support women’s franchise may be those
who are not Protectionists, so that these supporters may all be Free
Traders.

(iv) The question of women’s franchise is one’which is not affected by
considerations of Unionism or Free Trade, so these considerations are
irrelevant.

Press of The Birmingham Printers Ltd.
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Relation-Completion Test.

LIST OF WORDS.

N.B.—Not all of these are needed.

again nevertheless
although now (not in the sense
because “ nowadays )
but rather
consequently since

especially so

even than

except then

for therefore
further though

hence thus

however unless

if when

indeed while

instance yet

moreover



RELATION—COMPLETION TEST.

Fill in the blanks in the passages below with the words,
selected from the list provided, that give the best sense to the
passage as a whole. Only one word is to be written on each
dotted line. Notice that the word AND must not be used.

FRIENDSHIP.
Friendship is certainly one of the most valuable things
inlife; .o, there are some who think it is the best thing
a man can have, .................. it may lighten sorrow ................ our

friend sympathizes with us, and it may double our happiness
.................... he rejoices with us. .................... it can be enjoyed in

good fortune and in ill.

The ‘strong friendship between some famous men has
become proverbial : ... that between David
and Jonathan. Such a bond of friendship is sometimes said to be
greater ................ than that between man and wife : ............
this is surely an exaggeration, .......... ... if we
think only of the happiest marriages.



Relation-Completion Tests.

INSTRUCTIONS.

Fill in the blanks in the passage below with the words, selected from the list
provided, which give the best sense to the passage as a whole. Only one word is
to be written in each space. Notice that the word and must not be used.

THE DAILY PRESS.

The development of the daily press is of great social significance. In the first
place the daily paper costs only a fraction of what it did a century ago and
.................................... (1) it is purchased by a vastly greater number ;....................
(2) it has been stated that ... ... (3) in the poorest districts in
London, on the average one paper is bought per day for every family. ...
(4) this does not indicate the full extent of publicity ; ... (5) many
a poor man peruses two or three newspapers the same evening at a public reading
room. It has been argued that this wide publication is essentially democratic,
.................................... (6) in the long run the views supported by the majority will
‘obtain the widest publicity; and there is some truth in this contention,
.................................... (7) no paper could continue indefinitely if it advocated views
strongly opposed by the majority of its readers. ... (8) there are
serious limitations to the extent to which this is true; ... (9) a

modern paper depends financially more on its advertisements than on the money

paid by subscribers. ... (10) if a newspaper can get a circulation
among a well-to-do purchasing public, ... (11) if limited in number
it will attract advertisements and.............................. (12) the paper can afford to

offer special attractions to induce those who do not agree with its politics to

purchase it.
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DO NOT MARK THIS PAGE WITH YOUR PENCIL

PRACTICE FOR TEST |

One of the pieces numbered |, 2, 3 and 4 is the missing corner of the large square on
the left. Which is it? The bottom two corners should be like one another in the
same way that the top two corners are alike.

QO] 151 AT 1 1T

1 2 3 4

Sample |

S

You will find the answer in the box opposite the words ‘‘Sample I'’ on the answer sheet.

Now try this one:—

O OO :""‘"“ :—-—-—-—— :——-—-— :__._..
o :DD O O 1O O Sample 2
|

1 2 3 4

O

S

Write your answer on the answer sheet in the box for Sample 2.



DO NOT MARK THIS PAGE WITH YOUR PENCIL

Now do these. Werite your answers In the boxes for Sample 3, Sample 4 and Sample 5
on the answer sheet.

. !
'-" - @) ! Q : ~|Sample 3
O | L L
|
| 1 2 3 4
® oeeoq peeeeq e
_____ 1/
| i ; + | YA\ 5 O Sample 4
‘ | ~ L L
[ : 1 2 3
e
— === === F===- r=—--"
N b : . A
: === := :_ y — | |+ — |Sample5
: 1 2 3 4

DO NOT TURN OVER UNTIL YOU ARE TOLD TO DO SO



DO NOT MARK THIS PAGE WITH YOUR PENCIL

TEST |

Which of the four pieces on the right is the one missing from the large square on the

left?

letter as appears at the right of each question.

O

GO STRAIGHT ON TO THE NEXT PAGE

Write your answers on the answer sheet in the spaces marked with the same
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PRACTICE FOR TEST 2

The drawings inside the squares marked |, 2, 3, 4 and 5 would be arranged in order If
two of them changed places. Which two?

Try this one. You will notice that the circles can be arranged in order of size. The
answer is in the box opposite ‘‘Sample 1’’ on the answer sheet.

o O Q O Sample |

1 2 3 4 5

Now try this one. When arranged in order there will be one small square in the first
place, two small squares in the second place, three small squares in the third, and so on.
Which two should change places?

Write your answer in the box for Sample 2 on the answer sheet.

a 1 - T O] Sample2

Now try this one. The lines should be arranged in order of length, the longest on the
left and the shortest on the right.
Write your answer in the box for Sample 3 on the answer sheet.

I | Sample 3
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Now try this one. The order depends upon the position of the dot on the sloping line.

Write your answer in the box for Sample 4 on the answer sheet.

y Sample 4

Now try these two. You must find out for yourself how they are to be arranged in
order.

Write your answers in the boxes for Samples 5 and 6 on the answer sheet.

o© o} 04 o oo Sample 5
° 5 0 0 o )
1 2 3 4 5
Sample 6
A 4] 4 A A
1 2 3 4 el
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TEST 2

Which two should change place in each row, to arrange the shapes in their right order ?
Write their numbers on the answer sheet in the spaces marked with the same letter
as appears at the right of each row.

sl NSNS S

1 2 3 4 5
® (0) (o) B
1 2 3 4 5
(o]
o) (o 3N o) o O C
1 2 3 4 5
D
/\ VAN PN Py
1 2 3 4 5
N Q [y/ﬂ [b E:’/;l E
1 2 3 4 p)
% : : F
NN NN
1 2 3 4 5
) ) ) ) ) G
1 2 3 4 5
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1 4 5
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O 1o O |—
1 2 3 4 5

GO STRAIGHT ON TO THE NEXT PAGE



DO NOT MARK THIS PAGE WITH YOUR PENCIL

TEST 2

-~

L
/

1

|

3

|

=

-7

T
O

\4
R
CX>4

\>¢3
p]

D,

A4
3

T
4

GO STRAIGHT ON TO THE NEXT PAGE




TEST 2

DO NOT MARK THIS PAGE WITH YOUR PENCIL

AA



Copyright National Institute of Industrial Psychology, Aldwych House, London, w.C.2 oM v.8.47



DO NOT TURN OVER THIS PAGE UNTIL YOU ARE TOLD. I
I
Fill in the following at once :—
III
BUINAMmMe....coccrrvees e eeceenennes SOOI O | =1 20T oY= SO v
Age in Years....ee and Months................ Today’s Date......... e+ e v
[ToraL
School Form..........

National Institute of Industrial Psychology.

Group Test 33.

SE ONLY

GENERAL [INSTRUCTIONS.

Tesr SSJORB

FOR UEXAMIN ER’S

Read this page carefully. Do not look at any other page until you are told.

The question paper contains five tests, each consisting of a number of short problems. The time
allowed for each test (either 8 or 10 minutes) is shown at the head of the test.

When the examiner says “ Turn over ; first test: Opposites,” turn over immediately to the followiny
page, and work Test I., according to the directions which you will find 2t the top. When three minutes
are over, a similar signal will be given ; you must then turn over to Test II. And so for the remaining
tests.

The examiner will call out the name of each test as you are to begin it; see that you are doing the
right test. But do not begin the next test until the examiner tells you to.

Notice that some tests occupy two or three pages. Do not wait to be told to begin the second or third
page with these.

In answering the questions there will be nothing to write. You will have to pick out the correct answer
and underline it only. Use pencils only. No ruler or india-rubber is allowed.

You are unlikely to be able to finish the whole of any test. Work as fast as you can. Do not lose time
by spending too long over any one problem.

226



15.

16

17.
18.
19.
20.
21.
22.
28.
24.
26.

TEST L

OPPOSITES.

(Time allowed, 8 minutes.)

Where the two words mean the same or nearly the same, draw a line under SAME.

Where they mean the opposite or nearly the opposite, draw a line under OPPOSITE.
Where you do not know which they are, draw a line under UNKNOWN.

EXAMPLES :—
Rich Poor SAME
Big Large ... M

Dry Wet
Hot Cold
Sick m
Lost Found
Kind Cruel
Dirty Unclean
Asleep Awake
Pull Push
Scarce Rare...
Tender Tough
Preserve ... Destroy
Blunder Mistake
Belief Doubt
Haughty ... Arrogant
Adversity ... Prosperity
Droll Odd
Abandon ... Discard
Cultivated Wild
Permissible Prohibited ...
Backwards Reversed
Slow Tardy
Cance! Annul
Frank Candid
Culpable ... Innocent
Feasible . Practicable ...

OPPOSITE UNKNOWN.
OPPOSITE UNKNOWN.
SAME ... OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
SAME OPPOSITE UNKNOWN
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26

21.
28.
29.
30.
81.
82.
83.
84.
85,
36.
87.
38.
89,
40,
41.
42.
48.
44,
45.
46.
47.
48.
49.
50.

Creditable
Slanting ...
Inanimate. ..
Indefinite...
Deprive ...
Ratify
Inevitable...
Infamous...
Precise
Lasting
Sagacity ...
Docile
Malevolent
Enmity
Conclusive
Naive
Methodical
Relinquish
Munificent
Inimitable
Ambiguous
Lugubrious
Disparaging
Miscellaneous

Satiety

Disreputable
Oblique
Dead

Vague
Restore
Confirm
Avoidable ...
Notorious .
Erroneous ...
Transitory ...
Imbecility ...
Recalcitrant
Propitious ...
Animosity ...
Irrefutable ...
Disingenuous
Capricious ...
Cede
Parsimonious
Unique
Equivocal ...
Hilarious
Derogatory
Heterogeneous

Repletion

SAME
SAME
SAME
SAME
SAME
SAME
SAME
SAME
SAME
SAME
SAME
SAME
SAME
SAME
SAME
SAME
SAME
SAME
SAME
SAME
SAME
SAME
SAME
SAME
SAME

OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITI1

OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITE
OPPOSITE

UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN

UNKNOWN
UNKNOWN

UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
DONKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN

26
27
28
29
30
31
32
83
84
35
36
87
88
39
40
41
42
43
44
45
46
47
48
49
50



TEST II. ANALOGIES.

(Time allowed, 8 minutes.)

In each question a fourth word is wanted which goes with the third word (in capitals) in the same
way as the second word (in capitals) goes with the first. Look in the second line of each question for the
word that is wanted ; and draw a line under it. Do not write anything.

EXAMPLES :—

GOOD is to BAD as WHITE is to
CLEAN, BLACK, WICKED, RED.

BAKER is to BREAD as TAILOR is to
TAILORESS, CAKE, MAN, CLOTHES

1. FATHER is to MOTHER as HUSBAND is to
RED, WIFE, GREEN, BUSINESS,

2 TUPisto DOWN as HIGH is to
LOW, BOOK, COAL, DIFFICULTY.

8. PRINCE is to PRINCESS as KING is to
DUCHESS, CROWN, QUEEN, ROYAL

4, PARENT is to CHILD as MOTHER is to
WIFE, MAID, DAUGHTER, SERVANT.

5. FIRE is to HOT as ICE is to
CREAM, WATER, SOLID, COLD.

6. EAT is to BREAD as DRINK is to
DRUNKARD, THROAT, CUP, WATER.

7. SITTING is to CHAIR as SLEEPING is to
WALKING, TIRED, BED, DREAM.

8. JANUARY is to DECEMBER as SUNDAY is to
TUESDAY, MONDAY, SATURDAY, WINTER.

9, FLYING is to BIRD as CREEPING is to
AEROPLANE, SNAIL, GROUND, FLOWER.

10, TEARS are to SORROW as LAUGHTER is to
JOY, SMILING, CRYING, MISERY.



11.

12.

18.

14.

15,

16.

17.

18.

19.

. 20,

21.

28.

24,

25.

SIGHT is to PICTURE as HEARING is to
SONG, COLOUR, EAR, SEEING.

EGG is to BIRD as SEED is to
PLOUGHMAN, FOWL, PLANT, WHEAT.

REMEMBER is to PAST as ANTICIPATE is to
FANCY, FUTURE, FORGET, PRESENT.

BEAR is to CUB as DOG is to
CAT, SPANIEL, PUPPY, KITTEN.

FACT is to FICTION as HISTORIAN is to
HISTORY, BOOK, NOVELIST, MATHEMATICIAN,

BEAUTY is to ART as TRUTH is to
SCIENCE, MUSIC, ARTIST, LIAR.

ASLEEP is to AWAKE as DEAD is to
HEAD, CORPSE, ALIVE, MORTALITY.

FOOD is to MAN as FUEL is to
WOMAN, STEAM, ENGINE, VAPOUR.

SKY is to GROUND as CEILING is to
GAS, WALL, FLOOR, CHANDELIER.

SWEET is to HONEY as SOUR is to
SUGAR, SALT, VINEGAR, PEPPER.

HORSE is to MULE a: DOCILE is to
RIDER, STUBBORN, DONKEY, MAN.

WHEN is to WHERE as TIME is to
HOW, WHY, SPACE, LENGTH

MOTIVE is to METHOD as WHY is to
WHERE, MANNER, REASON, HOW.

CAUSE is to EFFECT as DISEASE is to
REASON, CONSEQUENCE, DEATH, LIFE.

THE DAY BEFORE YESTERDAY is to THE DAY AFTER TO-MORROW as

SATURDAY is to
SUNDAY MONDAY. WEDNESDAY, FRIDAY



TEST III. MIXED SENTENCES.

(Time allowed, 8 minutes.)

The words in each sentence below are mixed up. Think how the sentence would read if the words
were arranged in the proper order. Then, if what the sentence means is TRUE, draw a line under
*“ TRUE”; if what it means is NOT TRUE, draw a line under ‘ FALSE *"; otherwise, draw a line
under “ UNKNOWN. " —_

EXAMPLES.—

a roses odour pleasant have... ... TRUE ... FALSE ... UNKNOWN

freezes water hot when ... ... TRUE .. FALSE .. UNKNOWN
1. paper burmn will ... ... TRUE .. FALSE .. UNKNOWN 1
2. land sail dry ships on ... TRUE .. FALSE ... UNKNOWN 2
8. read meant to be are books... .. TRUE ... FALSE ... UNKNOWN 3
4. night sleep time is the at to best ... ... TRUE .. FALSE .. UNKNOWN 4
5. girls up men grow when become they ... ... TRUE ... FALSE ... UNKNOWN 5
6. year season winter the the is of coldest ... ... TRUE ... FALSE .. UNKNOWN 6
7. are there in three yard feet one ... ... TRUE ... FALSE ... UNKNOWN T
8. parents disobey child a should always his... ... TRUE ... FALSE .. UNKNOWN 8
9. seven twenty-five five are times ... ... TRUE .. FALSE ... UNKNOWN 9
10. happiness invariably source crime of is a... ... TRUE .. FALSE ... UNKNOWN 10
11. caused by are disasters great sometimes accident TRUE .. FALSE ... UNKNOWN 11

12. out manufactured are glass chalk iron and of
principally ... .. .. .. .. TRUE .. FALSE ... UNKNOWN 12

18. deceptive occasionally extremely are appearances TRUE ... FALSE .. UNKNOWN 18

14. pleasure innocence are and another with not one
compatible ... TRUE ... FALSE ... UNKNOWN 14

16. annual week a once held celebration is an .. TRUE ,.. FALSE ... UNKNOWN 15



16.

11.

18.

19.

20.

21.

22.

28.

24.

25.

26.

27.

28.

29.

80,

of the friendship a person unhappy us makes
rabbits exceedingly mice are and bold both

heat solids necessary is to certain melt

best form the and policy dishonesty infidelity ...

sun moon the the are and from feet six other only
distant each

light dark clearly requisite artificial see is the to in

bombs explosive revolvers all swords are gun-
powder and

possible live nourishment taking years without is
to it for...

the the a of should weather yacht captain sailing
always consider

all all thieves murderers women men are are and

assistance great attention close mistakes number
decreasing of of the may in be

some some some some all at nothing people pipes
cigars cigarettes smoke

there if doctors hospitals no or were die would more
far people young

infant youth man
the are in of increasing order foregoing
printed age correctly...

a inquest coroner’s at held is as such an inquiry
demand to law by supposed deaths are sudden

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

UNKNOWN
UNKNOWN
UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

16

17

18

19

20

21

22

23

24

25

26

27

28

29

80



TEST IV. COMPLETING SENTENCES.

(Time allowed, 10 minutes.)

Underline the word, phrase, or number, that makes the best sense, wherever there are three printed
one above the other,

EXAMPLES :—
January months
Monday and Tuesday are years of the week.
Autumn days
fell cured
The man rode off his bicycle and broke his arm
climbed changed
green green
1. Grass is wet but the sky is wet.
blue blue
kind always
2. A healthy child is often ill.
cruel seldom
young well
8. A middle-aged artist paints badly.
good sign-hoards
yellow colours
4. Orange, potato and raspberry are all names of fruit.
lemon vegetables
dark dark  the equator
6. It is light in the day-time, but it is light at noon.
fine fine  night
street owed steal
6. I saw a beggar in the hotel and showed him sixpence to sell some food.
parlour gave buy
condemn virtues themselves
7. How often do people praise in others the very faults they are guilty of perceiving.
profit serious pardoning
rich cottage like man
8 The poor man in his mansion is often far less happy and the poor woman in his hut.
happy home than landlord
Brown slowest
9. If Robinson runs faster than Jones, and Jones runs faster than Brown, then Smith runs fastest.
Smith backwards_

of the three.



10.

11.

12

18.

18.

17.

seven words 1284567 6905678
The preceding groups of letters are identical ; 1284821 and 7543218

following figures 8224338 1284821
hear station helpful telescope
In order to see clearly at a telephone it is unnecessary to use a telegraph.
speak distance rare microscope
Two
Three boys are standing in a line; John is to the left of Henry; William is to the left of John.
Four
John
Hence, Henry is in the middle.
William
a million four hands upon
Almost every man is born with long arms and two legs attached to his body, and a
every other two ears beneath
hands
pair of eyes to hear with,
ears
crooked
Three towns lie in a straight line. Norton is East of Melton ; Wilton is East of Norton.
curved
North
Hence, Melton is East of Wilton.
West
Friday before Thursday
If to-day were Saturday, ther the day after to-morrow would be Tuesday,
Sunday preceding Wednesday

is a more beautiful metal
(a) Gold is more suitable for the coinage than iron because it is scarcer and so more valuable.
does not rust so quickly

mountain-tops the sun seldom shines on them
(6) High valleys are covered with perpetual snow, because they are 8o near the clouds.
buildings the atmosphere is so cold
there wishes seeing officer
Such as the officer is such will be his enemies, and hoping that in this instance the man  was
they men wishing enemy
not brave
a coward, we are very  surprised to find the men were cowards likewise.
always enemies

(Turn over now.



18,

19.

20.

died 1898
A man writing on January 1st, 1922, said : My sister, who was born  on November 18th, 1858.

was married 1900
twenty-five year
will be thirty-three years old next November.
thirty-four month
once ignoramus
It has been argued that Mohammed was both an enthusiast or an impostor; and, were this
either evangelist
who Mohammedanism infidel
true, those may deny that Christianity was an insincerity would be forced to conclude that he
will he enthusiast
must
should have been an impostor.
could not
oldest Nancy
Nancy is the sister ; when Jane tells Winnie to look after Nancy, Jane generally refuses if
baby Winnie
Mary
Grace or Mary is in the house, because Winnie is Grace’s pet sister and can also order Mary
Grace
Nancy
Jane
about just as Grace orders Jane about. Therefore, of the five sisters Winnie is probably the
Grace
Mary
Nancy Nancy Nancy
Jane Jane Jane
oldest; Winnie is probably the next; Winnie is probably the third; Winnie the fourth, and
Grace Grace Grace
Mary Mary Mary
Nancy
Jane
Winnie the youngest
Grace

Mary



TEST V. REASONING.

(Time allowed, 10 minutes.)

In each of the following problems, underline the word or words indicating the correct answers,
Nothing is to be written.

(1—8) The following chart gives the complete pedigree of the families concerned : —

Mr. Gordon—Mrs. Gordon Mr. Byron—Mrs. Byron
I I

I ! | I | |
Richard—Mary Alexander Donald  Christina—George Caroline Clara
l I (deceased)

I I I I I |
Gilbert  Keith Allegra Ernest Dorothy Oscar

I. What relation is Richard to Christina? Son, Cousin, Stepsister, Stepbrother, Brother-in-law ?

ro

What relation is Oscar to Mr. Gordon ? Son, Grandson, Greatgrandson, Nephew ?

i

How many aunts living has Oscar ? One, Two, Three, Four?

(4—6) Find, in each set of five given on the right, two letters or numbers that suitably continue the
series indicated on the left.

4. 80, 50, 70, 90. 100, 120, 180, 140, 110.
5. Z,A,Y, B. Z2,Y,%X0C,D.
6‘ }v %v i) 1 2’ 8! 1%, 12’ 1}'

{7—2) Underline in each row two words that do not belong to the same class or category as the
rest ;-

7. Hat, Head, Boot, Shoe, Stocking, Hand, Glove.

8. Oil, Quicksilver, Bladder, Lead, Boat, Cream, Cork.

9. Franc, Shilling, Rupee, Pound Sterling, Sovereign, Farthing, Penny.

10. Caloot is 50 miles due west of Balassa; Balassa is 50 miles due north of Agra:—
Is Agra (i) North-East, (ii) North-West, (iii) South-West, (iv) South-East, of Caloot ?
(v) Or is it impossible to say without further information ?

(11—18) In each line below, imagine the words arranged in order of size or importance without
re-writing or numbering them); and then underline the middle word of the series as thus re-
arranged :—

11. Twenty-two, fourteen, twenty, sixteen, eighteen.
12. Foet, inch, furlong, mile, yard.

18, Volume, letter, chapter, sentence, paragraph.
Turn over now.



14.

15.

16.

17.

18.

(14—15) In a certain territory 80 per cent. of the inhabitants were against German rule, and 60 per
cent. were against French rule :—

Were there any against both French rule and German ?

ANSWER. (i) Yes; (ii) No; (iii) One cannot say without further details,

Were there any who were not against either ?

ANSWER. (i) Yes; (ii) No; (iii) One cannot say without further details.

Kenneth Digby was five days younger than Sir Thomas Browne ; and Digby was born on December
28th, 1605. In the year 1630 Christmas was on a Friday.

On what day of the week did Browne’s birthday fall in that year ?

ANSWER. (i) Monday; (ii) Tuesday; (iii) Wednesday; (iv) Thursday; (v) Friday;
(vi) Saturday; (vii) Sunday.

All the trains from this platform stop first at Ayton; but after that some go to Beaton and Seaton ;

and others branch off to Deeton and Eaton. There are no other stations. The fare to Eaton or Seaton
is one shilling ; elsewhere sixpence.

Brown had a sixpenny ticket, and, although in a hurry, did not get in the first train which was
going towards Eaton.

Where do you thick he was travelling to ?

ANSWER. (i) Ayton; (ii) Beaton; (iii) Seaton; (iv) Deeton; (v)Eaton; (vi)Either Ayton or
Beaton; (vii) Either Beaton er Deeton ; (viii) It is impossible to say without further details.

The murdered man made the following statement just before his death :—
“1 heard the clock strike yesterday, a quarter of an hour before the first shot was fired. I was too
eccupied to count the strokes of the clock-bell, but from the rhythm I am sure it must have been an

even number. I had been out of dours for fifteen hours continuously since the preceding midnight,
and had not long returned.”

The man’s clock had stopped at 5 to 6 that same evening.

When do you think the first shot was fired ?

ANSWER. (i) About 4 o'clock; (i) to 4; (iii) 415 p.m.; (iv)5.15 pm.; (v)6.15 p.m.
(vi) } past 4 in the morning; (vii) Impossible to say without further detaile
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