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HISTORY 'OF THE_ PROBLEM.

In this work we shall not be concerned with Seleection for
Secondary Edueation before the 1902 Eduention Act. Although 2
number of Foundation "Free-Place" Scholarships to existing
Gr-mmar Schools were given - places which were granted st ages
ld or 11 by means of competitive examinstions, these were too
few to warrant consideration here and eertainly too few to pose
the problens of seleetion which it 1s our intention to discuss.

We will simply say that the children of the working-eclasses went

to the public elementary schools up to the sges of 13 or 14, =nd
that selection for secondary educ~tion w=as simply a ruestion of the
size of the salary of the parents. Although, as we shall see,
salary-selection 1s of come import ~nce to our problem, it is

only import-nt insof»r as it has effeets upon the effieiency of
other technicues.

The history of the introduction of Universsl Eduention in
the nineteenth century is well-known. There is still consider-ble
dispute, however, on the reasons whieh led to the gro=th of »
large enough publie opinion to enrry these proposals on to the
Statute Book. Too often the history of educotion is sritten as
the history of grent educators whose forceful propsg-ndist

efforts eventur~lly suceeeded in winning popular support. This
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thesis does not subsceribe to this point of view. The introductién

of universal compulsory education in 1870 was a necessAary develop-

ment in human affairs. The progress of Society, especi=lly its
technieal ﬁevelopment and all the developments eascoeciated with it,
would have been impossible without a literaste working population.
trensport, and engineering, had been made sever=1 decades previously,
it was not until about 1860-70 th=t these beg=an comvletely to
dominat e production processes. The "sixties" found the "workshop of
the world" running short of recruits to industry of 3 suitably high
educational calibre fully to man the factories. That 1is why the
"gre-t Edueators® succeeded in 1870.

We must ask ourselves a simil-r ruestion about the introduction
of municipsl secondary schools in 1902. The st=te machine h-d
considerably expsnded during the previouszs decade. New scientific
inventions were now pouring from the scientific institutions which
were now in a position to pl=n fund-ment~l scientifie research on c
cert ~in soeially determined problems. The export of large ruantities
of eapitol to the Empire during this period was sssoeisted with
the opening up of these backward areas - not simply in the sense
of inereasing markets of ceonsumer goods - but of setting up
industries of modern type in these countries. The cotton mills of
India and the rnilways of the Empire countries serve as illustratlons.
Al]l these developments recuired vast incresses in the number of
personnel of suitable education~al st-tus =s given in the "public"

and "gr-mmar" schools of the day.



The purpose of the 1902 Aet was to provide this secondary-tr-eined
personnel. It broadened the field of recruitment to the ablest
of the children of the working-elasces and the lower professional
and middle-class secetors of the popul~tion for secondsary educ-~tion.
These munieipal gr-mmar schools themselves, in their turn, beg=n
to set the pace for curriculum refor to broaden the existing
syll@buses to incelude just those subjects which the needs of the
time reruired. The nublie schools and the old gr-mmar schools
followed tordily =and protestingly behind. Their protects were
strikingly in the Canute manner.

It will be seen that the new Munieipnl Secondary Sehools,
although in form modelled on the old Publie Sehools, were setting
themselves tasks which were cualitatively different from the tasks
of their models. The models themselves, however, were changing,
albeit hesitatingly and slowly- and with many misgivings. But
schools, beeause they are part of Soeiety and not eitadels above
and outside Society, will always change as Soeiety itcelf changes -
or die, out-moded and st=rved of puplls as indeed a large number of
the smaller Grammar Schools did.

It follors, ther<fore, that - in spite of the obvious presence
in our modern secondary schools, gr-mmar, direet-gr-nt gr-mmar, and
- publiic schools of today of vestéges of their antecedents - the
tradition of the old gr mmar school was abruptly shattered and
replaced at the turn of the century. The 1902 Aet w»as the

coup-de-grice of this trrdition and we must, in defining the a2ims



and purpose of secondary grammar school educ~tion, restrict ourselves
to a considerstion of the methods, ecurrieulsa, 2nd declared aims of
the post-1902? schools.

It is recognised that this proposition is insufficiently argued
here, but if this work is not to assume prodigious proportions,
little else enn be salid. The following analogy, however, reststes
the thesis in a clear form. The British Parliament has many hundreds
of years of tradition behind it. But in spite of the persistence
during the centuries of ceremony and ritusl, to liken thé Parliament
of King John with the Parli-ment of 1947 is to make nonsense of any
theories of history. They are t 7o extremely different bodies,
unrelated in const itution, eleetion, function and purpose. Just so
unreiated are the Grammar Schools of 1850 and of 1947.

It is not necessary either to det-~il here the way in which the
implementation of the 1902 Act was accomplished. Sufficient for us
to say thnot it is from this date that modern problems of selection
begin to arire. The "Scholorship” mages its apwenr-nce and from
the ocutcet - because of the rertrieted number of free-plnces.-
competitién is ween. Even amongst the fee-paying pupnils, by far the
biggest proportion of the pupils admitted to the new Munieipnl
Secondary Schools, there iz some competitiong for entrsnece and intending
fee-paying pupils are renuired to pass a cu=21lifying entrance
examination.

The Scholarship Exmmination now becomes 3 big festure in the

lives of millions of children. Parents become infeeted ~ith new

ambitions - for their sons and dsughters to be put on the first



rung of the ladder which leads to the next higher level of the
soeial hiersarchy. Loeal Education Authorities, smenszible to publie
opinion 2s a body elected by a body elected on almost universal
suffrage, now have to consider the Scholarship Exsmin-=tion in =11
its widesprend socisl ramifie-tions; its influence on the public
element ary schools, its contribution to the suecess or f~ilure of
the new municipsl grammar schools and it must be said, ite unfailing
caﬁ?ity to provide a field for personal intri~ue and nepotiesm. The
Schélarship Ex~minnation begins to loom large and, in the period of
the 1944 Educnation Aet, suddenly bursts into th=2 arenn of open
publie controversy =s one of the major education=l problems of the
day demanding eitherthat a satisfoctory solution be found whieh will
compel everyone to feel that "justice is obviously being done" or
that it be fin»slly superceded by its opposite, the abQndonment of
selection and the re-org-nic~tion of the form of secondary educ-~tion
accordingly.

During the period bet veen 1902 =and 1945, the theoreticisns and
experiment@rs in education toiled st the current problams so thot
todry we reconcider the problem of c=election with na vast body of
experiment 1 dat» and of theoretic~l disputsatjon throwing light =nd
casting shadowe upon the current discucssions. A =chool of
experiment ~l psychology has grown nup ceeking to objectivise
psychologic~l selence by the introduction of me :surement =nd
comput~tion. These morxers have produced st-rtling new theories:

of the oper=tion of the mind an? h~ve re-ched conciucions which



on an @nual basis, vie with (though they sometimes coneur with) the
conclusions of such feet-on-the-earth physico-chemico scientists =s
the brrin =and neurologie=1 physiologists. Becsuse of their
tremendous influence upon selection, we tshall have to returm to
consider the origins and history of the school of Psychometrists.
This is done in det»il in Chapter (%4). Before this, however, it
will benecesssary to consider the history of the idens associated
with the purpose of Secondary Education, and to this we now turn.
The purposeof secondary edueation has been differently
defined in different periods. The very use of the word "second=ry"
reflects same of these changing definitions. The term "secondary"
only aséumes import snee after the 1902 Aet to distinguish the sort of
educ~tion given in the Second-ry Schools for the selected few in
institutions something similar to the Grommar and Public Schools.
it has been sho=n that these rere decigned primarily to produce
low-grade State and local Government officials and, to a limited
extent, a2 supply of high-grade teechnicians. But, at the cs-me time,
these speei2lly selected pupiles hnad to regord themscelvers as
different from and superior to their erst-while compsanions of the
oublie elementary sehools. The curriculum did this every bit =2s much
as the "atmosphere" of the nev schools. 8o that secondary educ-tion
become associated with the study of "idens" of Mabstract principle’,
of "things of the mind". This "intellectusl eult"™ - a turning away
from the true source of know#ledge, viz. humen practice and activity,

this elevation of the "nrinted word" over the "set of doing",

ari sing inevit=bly from the strueture of the Late Vietorian and
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Edwardian Soeciety, still persists to eonfuse the rerl issues of the
present. The Norwood Heport, unable to free itcelf frog the logicnl
absurdities inherent in the "academie" cult, has provided a butt for a
whole generation of scientific psychologists and pedagogues. Yet
the current discussions on ll-plus seleetion are concerned primsarily
with these ideas for they shane the form of the eontroversy whii;t
throwing little light on its content. $Seleetion for secondnrry
eduestion is pre-war days could mesn nothing else than the
selection of the "gifted fen, the celection of those =ith "acnademic®
ability, the selection of the future middle strat~ of administretive,
profession=l and teehnical levels of occupation; the selection of the
intellectunl élite to give it the sort of edue=tion to ennable it to
play its predestined réle in society. It is not necessary to det-il
the effects of this fact here, because belo7 it #ill be necess-ry
closely to revies the selection instruments which the 1907 Act brought
into existence. Thece selection instruments are, of ecour-<e, the
progenitors of the modern selection methods stilil opersted under the
194Y Education Act, Yet the 1944 Educ-tion Aect rlters the nature
of the w®mhole problem. This i=s refleetaed in the ne~ use of the =~ord
" secondary" educ-tion. Under the 1944 Act, seecond-rry educ=tion
censes to be 3 type of education =and becomes a st~ge. All full-time
education bet een the ages of 11 »nd 16 (or 18 in cert-in eases) 1is
second-ry educ~tion. Thus any child, on re~eing the -ge of ll,
passes to a form of cecondary educ-tion.

It #ill be seen that this nomenclature echoes the propag~nda

of the liber-l educ~tionnlists in the inter--ar yenrs, Buring



this period certain politienl p-rties, notnbly the Labour Party,
together #ith a number of orgenis=tions like the Workers' Educ-tionnl
Associ~tion, €23lled for secondary educ-~tion for ~1l. True, much

of this propag»nda was shapeless, ill-defined, an?d sometimes
thoroughly eonfused. But it played =a grest p=xrt in preporing for the
19%4 Edue-tion Aect. "E-~unlity of educ~tion-l opportunity for all"
became a politic-l election slog™m on = number of occacions. Yet it
was not this propaganda slone which brought the 194% Educntion Act
vinto existenee. The politic-l party which had chrmpioned "free
secondary education for all" wne still a minority »arty in the House
of Commons, and still only very junior partnerc in the Cabinet ~hen
the Aet rewched the St~tute Book. Why wac this s0? For exactly the
same rer~sons acs the 1907 Aet. It was 2 neeescary stoge in the

devel opment of Society. The w~r in p=articul=r had thrown the

problem into sharp relief although, m=csked by the eeonomic deprecssion,
it nad existed previoucly. Thers =ms =n abecolute short-ge of tr-ined
man-no 7er c¢-pable of handling the problem of modern industry,

modern ~dministr tion and modern warf-re. The educ-tion sy;tcm mMAs 95
out-moded £s the bi-plane fighter<, the Bren gun c=rrierc an® ~nti-
tank rifles whth which Brit-in beg n the war in 1939. It wes as
out-moded as 95 per cent of tine Lancsshire cotton looms »nd the
Britich eo2l industry of 1939. And, with the economie problems of
the =ar showing the diffieulties with =» el-rity not »lw»sys disceransble
in times of peace, the Government beg-n to t-ckle the nuestion of

skilled man-po rer at ite very fountain-he=d - in the schooles. For

no Government c¢-n afford at any time to neglect its educ~tion svetem.



To do =0 is simply to eommit notion-1 hsri-x-ri.

But the educationsnlists and psyehologistes, pre-occupied un to
1939 with the problem of selection for seecond-ry educotion, =nd
conducting thelr experiment-l workx with a belief in the perm-nence of
the 1938 order of things were eosught, lixe the ley-men - nruite
unna—ares by the chrng<d conditions ~hich the outbrerst of war
indie~ted. They beg n to se»reh for =neeres to new ~uestions of XEXRC
sel ect ion, using old methods of =an»sro-eh. It is just becous=e they
did thie th~t the 194Y% Educr~tion Act, so definite and pr=ecice in
many waye, is so non-committal =bout the eruei~l ~uestion of the
form snd cont ent of cecond-ry education. The "expert«" h~® not made
u» their minde. The ilinistry of Educ-tion hacd not made up its mind.
Incieed, judging by the fre uency rith which it issues ~nd =ithdir--s
n-mphletes on klinistry policy on the subject it hne not yet m~de uj
ite mind. Tne profesesion~l psychologictes, ecspecin~lly tnoce
ascoci~ted s1iith the rorking out of cert-in schem=tie intercret-tione o
dat» collectr~C in worxing the o0lé system of élite selection ™ithin
the fr-mework of the 1907 Aet, hegm serioucly tn ~i-~rrel in oHublie
asbout the imort ~nte or osther irce of cert-in icol~terd eote of At~
rence the flevander-Burt eontrovorsy in recl-~tion to theenergenice
of a K foctor ~t 11 Hius or 1% Hluas, -nf other sinil-r controvoreciee,

What they 211 foiled to do ic to t-ke into -=ccount the fadt thot

ct

he gelection pnroblem is being asked unfer ~uite Jifferent conditions

f eociety tha~ it 7~ being n~sked in (e-~y) 137°3. It ic onr

e

~tentiom €0 sk new ~rue<tions more r-l-tc” t- the neeecery et ooe
of sagiety' e Aev-lonment.

Other ~uthorities, however, did begin toc grocd the escentinl
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difference in =dnro-~ch th-t -5uld be necese-ry. It mas » Tr-~e
Union le~der who beg™n to vuse the shr-ce - "vertic-l rother th-n
horizontsl seleetion". It was 2 leacder of = politic-1l prrty ~ho

begn to use the phrace "bi-dimencsion~l celection". Numerous

loe=l suthoritiers begz-n to look =round (=n¢ -p-oint) "experts" to =olv
difficulties waich the "experte" for the most nart h~?d not seen but
the members of the educ:tion=l committees had. The ye-r 1945 an=~
epringing right to the front of oublie controversy the ruestion of

11 plucs selection. In one tow:n, for ex-mnle, = public ermn-~ign w=e
led by one parent whosge ehild hod "f-iled" the nrelimlvnsrv ex- minrtlion
~u2}lifying his d-ughter to et for the "eschol~rrhip" ex-min-tion.

Tais cacse re~ched the High Coart wnich cdecided in effect th-t the fAct
of 194% h-d chenged notring in this rce rct.

Locnl n~utnorities hurriedly cia~nged the n-me of the old
"echolarship" exs=min tion to County Ex-minrtion, etc. etc. Ao a
resalt, we ~re tre-ted to =dvertirepentc irn the loe-~l ne-en-uere of
‘which thefolloving ie reprrcent-tive. -

The gener-l Selection Ex~amin-tion for -~11 childien

born bet rren Ausut ist, 1336 oné July 3lct, 1927 =ill
be held on Wednecry, U=reh oth In tre Prir-ry Schonle
of the Buthority. Tais ex-wination ~ill ber the nre-nc

of ealecting entr-ate to the folloing cchoole.......
(follo-ed by a lict of Grempar -n¢ Modern Second-~1y schoolr,

M

s A .
This ie - picece of hypocer=cy: forced on th= loc~l efuc-tionn
\-‘—/
~uthority by unresolved ruectione. Evervone Yno-e that if one still
"fF-ide" to get into a "grammar Sehool one is automatic lly select=¢
to go to the liodern School round the corner, unon which the legmd

still st-nde our boldly - "Bo~rd School'.
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Hotr chnll we formul~te the brsic ~uections hich cociaty
wocer to the educ~tion~list -nfd psychologict?  liore simply, but
directly rel-ted, no: sna2il we formulat~< the ruections of the loc-l
edue-tion aathorities in seesing to imnlement the section of the
1944 Educ-tion Act “enling -itn eeecond 1y educ-tion?

The formulation »~recents many difficuities to be cufficiently
comprehensive. Here is a considered attempt:

(1) Are thers three "types" of chilfren, corresnonding to
the three types of Second~ry Sehool propocsed?

(7 Are there three "spheres of life" corresnonding to
the three types of seconé-~ry schocl?

(3) Whot sort of chiléren doecs society need tofay -n?
tomorror?

() Ie there, in renl life, » unit=ry tr-it, =bility,
sptituce, mechanism, vhich we e-n c¢~11 intelligence
ané¢ which is grnted to individusls to greater or
leccer degree?

(5) If =0, e~n this intelligence he me-sured?

(6) How far e-n one predict at 10, the "tyge" of =dult
he or she is lixkely to be?

(7) How e=n one prediet =t 10. the =mount of "intelligence"
he or she will hnave as an =cult?

(8) How for is it possible to mage ag many types =8 the
educ~tion system is decigned to mnxe?

(9) How far is it oos-ible to ectimate the "demand" of
society for each "type',
lThesenine gener~l formul»tions of the ruestions at iscue esn
be reduced to a number of more specific ruestions. Thore given
bel ow, however, cannot cover the whole field of the nine general

rgestione, -
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(1) What volidity h=ve the theories of F-ctori-l An-lyeis
of Bum-n Abilitiec whicn o the cogaitive =si“e, fince
four mn~in inde endent f-ctore of the mind - gener-1
int dlligence, » verb-l f-ctor, a "number" f-ctor, =nc a
"gpatinl rel-tions" f-ctor? This hss = benring on the
n~ture of tan~t thich is me sured by intelligmce teste,
uson the influence of "environnent" on tect results,
upon the ralsationchip bet een ability =¢ cho™m in teste
and ~bility as later sno n in school =n? ~7ylt life.

(?) Ho~r const-nt is the Intelligence Nuotient »nd mensures
of the srecial =ptitudes? Thie has 2 besring unon the
nge of celection or th fruitfulnese or other ice of
trying to celect chiifren at 11 »lus or =t -mny otner -ge.

(%) Do the proportiones of th» three "types" =hich cert-~in
neychometrist ¢ elnim to hav~- dieecovereé =gr-o with the
proportions of tnece tyo~e nnom to be nee=d by cociety
at the preceat time?

These nruections are fund-ment 1 to any contribution of the
psychologist in the problem of 11 »>lus selection. Before nproceeding
to concider the reculte of the experiment 'l mork ascoeiat<d -rith
thie thnsis it i1l b= necece ry to nrecent -n-~ diseucss the
evidence~lr =dy eollectd "nd the Adeductions which the theoretici-ns
have made. Wtih this statement of the problom in these gener-liced
forms ve pace on to consider in det il the existing procedures for
11 plus selection. This survey chould illustr«te our problem

and begin to suggest “oscible ansers.



CHAPTFR 2.

A_SURVEY OF 11 PLOS_SELECTION PROCEDURES
WHICH HAVE BEEN OPERATED BY L.E.A.'S
SINCE 1945.

A1) the schemes for 11 plus selection bear hall-marks of
their history in the selection for the 1902 type of secondary

school. This is necessarily so. The majority of L.E.A.'s,
indeed, have not altered their selection procedures under the
1944 Act at all except to select a bigger proportion of entr:-nts
to replace the fee-payers. This increase in the proportion
selected has exaggerated the validity problem. It is compara-
tively safe to select the top five per cent from a curve of
marks which is approximately normally distributed. It is oguite
another matter to select the top twenty per cent.

Theprocedures group themselves into four main groups, as
follow, but in each group there are aften major differences as

to the type of tests or criteria used:-

GROUP_1.

The Local Education Authority collects a body of

information about all those pupils #ho wish to be considered

for transfer to a Grsmmar School at 11 plus. This information

includes one or more of the following:

1. Examination results in English and Arithmetie,
set by and marked by offieials of the L.E.A.

2. I.Q. from a standardised Intelligence Test.



3. Teachers' estimates of sbility in school wark.
4, Reefbd of teachers' M"marks" over a period.
5. Teachers! "assessment® of personality, usually
kn the form of the traditionsal report or even
testimonial.
From this information selection of a number of *"successful"
applicants i1s made by "imspection" and arbitrary decision.

The composition of the Selection Board varies considerably

between L.E.A.'s adopting this method.

ROUP 1

A single order of merit is drawn up by the L.E.A. of all
pupils offering themselves for "examination" and consideration
for transfer to a Gr-ommar School. This order of merit is

used as the only criterion affecting the offer of a place in

the grammar school, the highest on the 1list being made such
offers. The order of merit is arrived at in many different

ways by different L.E.A.'s. The following are examples:-

(a) A"traditionsl" examination in English and Arithmetiec.
By this is meant an exsmination eontnaining essay type
ouestions. some formal grmmar exercises, and the longer
type of arithmetical problem. The "tr=aditional® examina-
tion 1s posed against the "objective " test where many
short auestions with answers objectively defined from the
basis of "object  ve" scoring of answer sheets. In the
"traditional"™ ex~mination the marks given are a dual
function of the qu=lity of the answers given and the marker,
The"raw" marks (percentages) are added together so that the
total score is weighted in selection to the Maceident al”

st andard deviation of the two sets of marks. This usually
meeans weighting arithmetlic more heavily than Englilsh.
Several import-nt L.E.A.'s still oper~te this system.
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(b) A standardised intelligence test result is used to
§ﬁ'glement an Engish and Arithmetic Ex-mination. The precise
method of ¥adding® this result varies considerably from adding
the I.Q. to the"percentage" marks in English and Arithmetic to
adding the"raw" scores on this Intelligence Test to the marks
in English =nd Arithmetic. The Standard Deviation of most
I.Q. distributions is sbout 15 and this is usually greater
than percentsge marks in an Examinstion. It must be remembered
however, that the Standard Deviation of I.Q.'s of childrenk
who present themselves for the 11 plus Selection Examination
are usually much lower thzn 15. In two cases examined the

st andard deviations were 8.1 and 5.8 respectively. Often,
therefore, by this method the I.Q. is adversely weighted in
relation to the Arithmetic and English marks which often have
st '‘ndard deviations above these levels,

(¢) A standardised intelligence test is used together with a

st :ndardised "objective" test in English and Arithmetic. By
this means, 1f all the results of these latter are expressed

in A.Q.'s (Attainment Quotients) with strndard deviations about
15 like the I.Q.'s, the adding of I.Q. =2nd the A.Q. gives

equal weight to each test. Tw%o authorities investigated

doubled the I.Q.'s, thus giving enqu=1 weight to the Intelligence
Test and the combined Attainments Tests.

(@) An intelligence test is used as the only eriterion for
preparing the order of merit. A number of authorities adopt
this method and apparently neglect the difficulties associated
with test reliability, which makes the value of s%ngle I.C.
point differences at the ggqppﬁ; selection point (usually

110 - 115) very doubtful. ~'T'¢%

(e) At least one L.E.,A. adds to the results of standardised
tests a "mark" based upon the record of the pupil in the
primary schools. The contribution of this "mark™ is of doubt-
ful significance as it is well-known that the st=ndard

deviation of such "marks" is very low because teachers, anxious
to do their best for their protegés, bunch their estimates nnear
to the maximum.

-~



By far the greatest number of L.E,A.'s adopt one of the
many forms of this method of allocation. -

GROUP_111.
fwo
This method is one whereby &o determinants are used. -

(a) An order of merit in an exazmination:

(b) The offer of a place as a result of a high position on
this order of merit is only made if the pupil has
achieved a minimum standard on another test.

There are two forms of this method -

1. The order of mer't is drawn up from the results of an
intelligence test and the eandidate has to satisfy the
exrminers that heor she has reached a cert+in level of
compet~nce in English and Arithmetie. This ocualifying
lkvel is usually low and in one authority would only
exclude 30 per cent of the pupils of the area.

2. The order of merit is draen up on the basis of a test
in English z2nd Arithmetic, either of the "traditional”
or the "objective" type, and acceptance is conditional
upon having recorded a certain minimum standard in an
intelligence test. This minimum I.Q. qualification
usually excludes more than the minimum attainment
qualification recuired in method 1. A figure of =
minimum of I.Q. 110 is fixed by one authority.
Taking the st=ndard deviation of the I.Q. to be 15, this
would exclude 74.7 per cent of the total ehild population.

GROUP_1V.

Most teachers and educationalists are acutely aware of
the fact that prepar~tion of pupils in certain primary schools
for the 11 plus selection Examination has an .adverse effect
upon the teaching which is given in those schools. The
curriculum is consequently n¢arrowed down to lay specizl

and inordinate stress upon teaching the sort of information
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which will help their pupils to do well in the Selection
Examinations. This importsnt problem is discussed in detail
elsewhere, but it is worthy of note that one or two L.F.A.'s
have not restricted themselves to formal denunciations of

the »ractice but have devised a method of 11 plus allocation
which minimises the advsntages guined by such special tuitifion,
at least special tuition given by the scﬁools themselves. One
is described below to illustrate the principle.

An intelligence test is administered to all children
between certain given ages living in the boundaries of the
Authority. From these results the "intelligence standard"
of each primary school is ealculated. From this and the number
of awilzble gr:mmar school places each primary school is
given a "quota of places. The next stage is for each
school to tecst all its eligible pupils in English and Arithmetic
by means of standardised tests. The results of these tests
are added to each child's I.Q. as found by the original
intelligence test, and the selection of the schools auota
made from this combined score. Thus it is no advantage to
the school's "Scholarship results® as a whole to ensure that

theM absolute" standard of the English and Arithmetic papers is

high. On the other hand, a series of anomalies can arise.




But the most serious danger is that certazin schools will,
following their former practice of estsablishing a reputation
for "good scholarship” results, begin to instruct their puplls
in the technique of doing intelligence tests. All the
evidence goes to show that practice and advice can raise the
I.Q. of a child by an average of 10 points. Such practices
would undermine the validity of intelligence testing but,
reprehensible though they are, it is certain that they are not
so uncommon as one would like to believe.

The disadvantages of this scheme, as opposed to a single
order of merit, is that it is not Robviously fair" to all.
Parents of certain children displaced in the "second round?,
yet who contributed to the suceess of the child who displaced
him, would feel a grievance at the system. It is axiomatiec
that any good scheme of selection must satisfy parents as to

its "falrness?.

This survey is necessarily incomplete. No full report
indeed has yet been made 1n recent years and such a survey
would seem to be indispensible to research if wse are to come
to soge firm conclusions about the future of eleven plus
selection.

It will be seen, however, from this survey that the
Intelliigence Tester has won for himself a position of suthority

which demands that he shall fulfill all that is clalmed for him
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or abdicate.

The Intelligence Test 1s made the instrument of what, for
all practicable purposes, is an irrevocable decision concerning
the whole future of an individual. It is given on one specific
occasion in most areas. Although psychologists recommend two
or three tests to be given over a period of months during the
tenth year, few, if any, L.E.2.'s follow their advice.

The broadest aspects of test reliability, therefore, ar e
of the utmost concern, both for each individual and to the
educational system as a whole, It is most important to be
able to give definite answers to a series of ruestions about
the st-bility, const-ncy, reliability, and validity of
ifhtelligence tests. The immediate future of 11 plus
selection and the tripartite system of secondary education under
the 1944 Education Act depends upon the nature of these

answers.




CHAPTER 3.

THE HISTORY OF SELECT ION

e

The detailed history of 11 plus selection procedures between
1902 and the present time is bound to be sketchy because little or

no infdrmation has been gathered in a complete and camp=ct form.
One traces, therefore, the history of these proecedures as they
moved, step by step with the development of selection theories

by the rising sechool of psychometry and as they also reflected
new and more complicated problems because of their changing field
of operation.

The building of municipal secondary schools took place
slow#ly before the first world war. Most towms of 30,000 or more
inhabitants did build such schools or took over and adppted
existing schools. The number of pupils catered for was small -
usually little in excess of 5 per cent of the child populntion
at eleven. The proportion of fee-payers to free-place scholars
varied widely from towm to towm. It follows that in the main,
the task a scholarship examination was asked to do was to select
the top 2 or 3 per cent of the ten-year olds. This task 1s, of
course, as is well kno'm, comparatively simple. Almost any
school examination if made diffieult enough could do this fairly
efficiently. The tests, usually given to a very small number

of children in the actusl building of the secondary school, were

traditional examinations in English and Arithmetic. The

reruired  standard in these subjects was, hoever, well in advance
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of whatis required at the present time and many authorities
issued printed syllabuses for their scholarship examinations one
or two years before the examinotion was due to taxe place. This
included "set® books and Shakespearean plays in English. Other
L.E.A.'s included detailed History and Geography papers in the e
examinat ion. To M®pass" such a scholarship examination was no
mean achievement. Indeed, the papers did look for marked
precocity and blithely assumed that precocity was a reliable
guide to estimating the future M"success" of the child.

The "scholarshi»” class under these circumst2nces was only
heard of in isolated cases. The main contribution to helping their
pupils to obtain a "scholarship" was to send them precocious pupil
careering ahead in the classes of the public elementary school.

It was not rare, therefore, even in the nineteen-twenties to find

9 and 10 year olds in St ndard 7, amongst the pupils about to leave.
Special ceoaching after school hours by private individuals,

however, was common snd indeed the usual pr=actice.

After the 1914-1918 war, secondary school accommodation
r-pidly expanded. Twice the "normalY number of pupils were often
crowded into these schools and overcrowding and "annex! buildings
became common features. Also, L.E.A.'s began to increase the
proportion of non-fee-paying pupils and a numbe} of progressive
L.E.A.'s made "passing the scholarship™ a condition of entry into
their muniecipal secondary schools. The percentage selected jumped

from 2 per cent to as many as 25 per cent with an aver-ge for the
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country as a whole of between 10 and 15 per cent. The problems
of selection were accordingly complicated. The "selection mark"
becomes nearer and nearer the "peak®™ of the Tcocked hat" curve of
exanination marks - so inereasing rapidly the proportion of
"borderline” cases.

Before the 1934 Act, the "efficiency" of a selection
exmination was the percentage of children who "passed® the
11 plus scholarship and "failed" in the secondary school. (Failure
here usually meant failure in the School Certificate Examination.
A detailed discussion of validation eriteria is to be found below).
It was, for official purposes,at least, of little concern how many
children who could have passed thé school certificate examlination
never entered a secondary school - either because they were never
"entered” for a schol-rship", or because they %"failed" when so
ent ered. Now with the increase of the percentages of children
selected for secondary school education, this "fablure" percentage
began rapidly to increase. Nor did this incerease in simple
proportion to the percentages seleected, but in proportion to some
high power of this. By 192% it had become a "problem™ of the
first magnitude in some areas. For a number of reasons, it
became difficult to detect differences in performance between
fee-payers and "scholarship™ pupils, a state of affalrs which
was never true in pre-191% days.

The selection problems associated with the "shape" of the

normal curve at the discrimination point #ere not the only ones

contributing to the erisis. The form of the examination itself
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contributed a great denl. One deficiency in this respect was

the det~iled nature of the syllabuses issued. This entailed
specialised extra sechool work by the junior pupils and in an
increasing number of cases of pupils of outst=nding ability

this was impossible. Ag=in, the teaching of history and geopraphy
is well known to vary in content and form between schools and
teschers to such an extent that at 10, it is difficult to prepare
a suitable examination paper to give every child eacuality of
opportunity.

Nevertheless, by 19@2, a number of workers in education began
to address themselves seriously to the shole problem of 11 plus
selection for secondary education. The time was opportune for
other reasons. Suggestive data from other fields of education
and selection began to come in on an ever-inereasing scale,

First, Binet's work on testing mentally deficient children had

set the tr«in of experimental and theoretiecal work ®hich had led

up to Spearman's work on froctorial analysis and intelligence.

The vast experiment in group testing and selection in the

American Army also began to throw light on some of these problems
of 11 plus selection. So that we have emerging at this time into
full prominence a number of worxsers whose monumental ®ork over the
last t venty years has simplified our takk in answering our modern
questions. A few names to illustrate must include - Sir Cyril Burt,
Ballard, Valentine, Thompson, Alexander, Philpotts, Spearman,

MeClelland and Vernon. These are not by any means the only leaders

in psychological research. They are, however, some whose wo?k has



been specially directed towards the problems of "scholarship"
examinat ions and related problems.

VALENTINE'S first investigation concerned the validity of
the traditional type scholarship paper. He found, mueh to
everyone'! s surprise, that the carrelation betwveen order in the
scholarship examination and in the School Certificate examination
was 2ero. He found, on the other hand, that the correlation
between the first term school examination results and the order
in the School Certificate Examination was sometimes as high as
r = .6 . He reported that when a group intelligence test was
added to these schol=rship papers, this correlation (order in
scholarship with order in School Certificate) rose to between
.3 and .% .,

What is the explanation of this? Without wishing to
antlcipate some of our later answers, it would seem that the
contribut ion to examination results of the common cultural and
intellectugl pattern of all stages in a secondary school far
outweighs in import-nce the sort of Yintelligence" or ability
measured by the Scholarship examination and which, on the surface,
one might have thought would have had greater ‘ersistance than
these results indicate.

Nevertheless, the introduction of intelligence testing into
the Selection examinnation has gone on since the early twenties

until very few authorities neglect to igeclude one in their tests.
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At the same time, a great deal of research work has been
done designed specifically to improve the efficiency of the
scholarship examination. This itself was a great step forward.
Recognition of the existence of a problem and experiments with
even negative results 1s an important step in the right direction.

This research to improve efficiency of eleven plus selection
was conducted on three main lines, two only of which ean concern

us here to any great extent.

(2) Improving the form and content of purely "intelligence" tests.
This poses the question of "validation" of these tests and two
main spproaches have been made. Firstly, ther- are those who,
following the approach of Binet to its logical conclusion, say
that intelligence tests are specific instruments designed for a
specific selection task. Binet built up his test in order to
diagnose mentsl deficiency and his sole criterion for including
or rejecting any test item was whether or not it helped, in
the diasgnosis. Secondly, there are those =who have follo ved
Spearman's approach to its logical eonclusion. Those ®ho wish
to improve 11 plus selection intelligence tests by the Binet
method do so by chposing items which correlate highly with school
certificate results or some comparable criterion. Spearman
started not with a pr-ctic~l problem to contend with but, "by
t aking thought" attempted to define the elements of intelligence.
The definition he finally arrived at was the ability to grasp

complex relationships. Then he showed by a series of mathematical
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and statistical analys®s, that this M"intelligence" pervaded the
abllity to do tasks of various kinds to a greater or lesser degree.
This he ealled the "g? factor. Those who apply Spearman's
theories to eleven plus selection make the assumption that "g"

is an important (isually the most important) factor in

determihing the type of secondary school which pupils are best
suited - e.g. Grammar School pupils need a high "g" ability. To
improve intelligence tests for 11 plus seleection by this method,
means in the elassical Spearman way, to construct tests which are

reliable and highly saturated with "g®,

(b) Improving testing of attainment in school subjects.

Research in this field has been towards the construction of more
reliable tests of English and Mathematical ability. Ag 1in, there
are tzo methods of approach. Ther~ are those %ho have concentrated
on constructing attainment tests in English and Arithmetic which
give simply highly consistent results given, a "common"

educational background. On the other hand, there are those who

mAake a special point of the differences of educational background

of Junior school pupils. The content and methods of junior school
education differs considerably bet een schools. For this reason
cert -in research workers have comcentrated their energies on
producing tests which presume to measure English and Arithmetic-l
aptitude. This presupposes validation of test items by a

criterion of later success - e.g. School Certificate results.
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(e) . Researeh in devising methods of using school records
in 1] plus selection. This subject is so vast that 1little

" can be said here. Enough to say that the results are very
disappointing to those who prige high "consistency" and
high "validation" of the criteria.

It must be said that this research has brought some
import ant resalts. Valentine, in the early twentles - as has
been mentioned - found that the carrelation bet veen the order in
the School Certificate examination and order in the "8cholarship"
examin-tion, was zero. By using the best, recently developed,
batteries of intelligence and attainment tests this has been
inereased so that many areas report correlstions of .5 or .6 .
These seem very high e¢laims in view of the follo:ring evidence.
Correl stions bet veen examinntion order after one term in a
gr-mmar school =2nd order in the 11 plus selection examination
for three gr-mmar schools in thr e different areas were found

by the present writer to be:

Area (1) r - .54 * P.E. .083
Area (2) T = .04 T P.E. .108
Area (3) r = .32 YTpE. .o6%

The number of careful researches in this direetion seems to
be very small yet even if we accept a correlation of .6 as the
best attainable "validation" coefficient of the best 11 plus

selection exaninstions, we must ask ourselves if this is satisfactory.
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Below it is argued that to be satisfied with this means losses
in the production of able recruits to man our moderaised industries
and our reorg °nised administrative machinerg which are far too
heavy for Britain to be able to afford. These losses include
those who enter our gr mmar and technieal schools and are later
Judged"failures?, and also those who do not enter our grammar
and technical schools but who would have succeeded there. These
latter are probably the more importent. A deal of evidence exists
that the thirteen plus transfer pupils make a great success of
gr-mmar school eourses even though they falled at 11 plus to aualify
for entrance. Again, we must consider the number of adolescents
and adults who, after failure at 11 plus, take further courses of
. instruction in our Technical Instltutes and Extra-Mural University
classes and succeed in reaching standards far beyond that of the
Qast majority of the gr=mmsr school int akes. Motivation here
obviously plays a réle which completely overshadows the import-nce
of ability as measured by intelligence tests and the like. Yet
the claims of the "whole-hogger" intelligence testers would deny
the »ossibility of so working "above capacity". Obviously thelr
"capacity™ has increased in these cases. We shall deal in det»il
with this aspect.
Finally, whist still on this point, the experience of the

i o s

women capable of learningcomplex technical matters in a few months,

needs to be takxen into account. The reserves of ex-grammar school

pupils were rapidly absorbed in filling commissioned and technicsl
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posts. They had to look elsewhere, They develoved new technioues
of selection in this search, and provided m~ny hundreds of

thousands (if =ot millions) of men and women whose education had
been confined to that of an elementary school to the age of 1% years
but who proved to be as c»pable in the execution of difficult and
complex tasks as their ex-grammar school colleagues.

For this reason it must be fr-nkly stated that the "Scholar-
ship" ex=aminationsdevelopad up to the nresent have f2iled to give
an efficiency of service suited to the demands of our times. Some
of the reasons for this famlure,iq&s the main puppose of this
research to supply.

At the heart of the prﬁblem is the rdle of "intelligence" as
measured by'intelligence'tests. Do "Intelligence" tests - as at
present constructed - measure a uni~ue trait which is of dominant
importance in determining the manner in which an individual "copes"
with a given situation, especially a situation contsining novel
features? It 1s not possible to classify problems into
intellective and non-intellective. Even more difficult does this
become if one used the terms "academic" and"non-academie® as do so
many authorities - ineluding the Norwood Report. An academic
education 1s, strictly speaking, that given in a college or academy,
i.e. a higher, post-secondary, education. It has come to mesn in
the language of this decade the education given in grommar-type
secondary schools. Itis sometimes placed in contra-distinction to

a practical edueation. Many eruate acacemic learning #ith book-
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learning without "practical™ or "manual" work to assist in the
grasping of principles. If this is academic education it is
certainly not thaoat given in the grammar schools. On the whole;
these schools are far better evuipped for "manual"™ and "practical"
work than any secondary Modern school.

Therefore, the ééﬁéiﬂe question still remains - what does
an Intelligence Test hope to measure? Educationally we have to
ask the cuestion in this definite form. Does an intelligence test
measure the ability to cope with the sort of education given in
our secondary schools today? There is indeed a certain Common
Denominator in all our secandary schools. By this is mean{ not
the M"comnon core" of subjeets but a cert:=in fundamental approach
to the whole problem of schooling - (a) class-teaching;
(b) mubject te-ching; (¢) common core of subjects; (d) teacher-
child relationship - all intergrated together producing the
British system of twentieth ecentury education. Do intelligence
tests mersure the general ability to cope with the essentials
of this complexus of social-relastionships we ¢-11 a secondary school?

Before we give a considered answer to this ocuestion it =ill
bqﬁecessary to reviev modern theories of intelligence and
critieally to formplate a reply. This is done in the next chapter.
But there is still one further problem whose proper location is
here, viz. In all this work, what must be our eriterion of
sﬁneess? If it is answered incorrectly we shall be running the

dang er of constructing an artefact. Put into terms of a practical

example the problem becomes clearer. Suppose we are planning a
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research to discover 1f a certgin test gives = "good" forecast
at 11 plus of ability successfully to complete a grammar school
course, There are tso obvious courses open - (1) to give the
test to pupils who have completed a gr-mmar school education and
use the fact 2s to whether they have been "successful" or not

as the eriterion, and (2) give the test to eleven year olds and
follow their careers through the grammar schools. The objection
to the first is that this assumes the correcfness of the first
sel ection, and is therefore merely discovering i1f a given test
can do exactly what the test hieh aetu=lly did the selection ot
eleven did itcself do. The objections to the second procedure
are more fundamental. Grammar education is not a fixed "imp-=ct®
upon isolated individuals. The education will be varlied to suit
the child and thus the measurement of success #ill be more a
function of school and teacher ad=ptability than of the
individual eapacity and aptitude of the child. Here ag-in,
ther fore, there seems to be an artefact.

The criterion in our researches, therefore, if it is not
going to f=l1 into the trap of Internal inconsistency, must be
seen to be historically determined. Once the signifiecance of
this is grasped, the problem becomes clearer. That is vhy we have
snent so much time elszborating the history of secondary education,
in identifying its determinsnts, of describing the inter-sction
of the development of educecation~l theories an? soeisl pracfice.

In order to settle the criterion of success of 11 plus selection

we shall have to go beyond the bounds of measuring how the
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selected individu~ls fare in this or thfm tyoe of nox existing
school. To confine one's criteria to these limits stultifies real
research into the problems. Subsidusry criteri- there are in
plenty - the fchool Certificecrte, post-cchool sal-ry, the tot-l
aﬁount of kno*lecfge abrcorbed during the “hole of school career
found as the summatior of 21l school =and ex~min~tion marks; one
could multiply there into the r =1m of frntasy. But events,
proctice, history, education committees, employers, society, will
bring us back time and time ag~in to the b~siec nuestion - are the
schools, as a result of their strucecture =znd form, producing the sort
of social individuals who c-n oper=zte the society into which they
are born? Society changes and wvith it so does educ-tion. Every
society gets the edueation system it needs. If ~e understand the
inevitability of this an® underst nd slso how and in what
directior society is chmmging then "e e¢~n smooth the changes in
educstional form and content whieh will be made necessary by

the changes in society which we foresee. Nothing defimte is
st at ed here, ther-fore, on the ruestion of criteria. It —vill be
ween that, as we consider our o n problem in its historie-l
development, the full importance of the gener lised criteria

<11l emerge. It is the only way of ecsc-ping out of a vicilous

circle into shich most selection research hes lost itself today.
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INTELLIGENCE TEETS AND INTELLIGENCE.

The only truly =de-uate definition of intelligence ~t present
is the merely form=l "intellizence is that which ic me=cured by
intelligence teste", But this ade~uaey begs the ~uestion =nd
releg-tecs the psychology of cognition to the level of sophistry.

It is rcrely realised what 2 hold-»2ll phrase "intelligence" is

for the infinite variety of hum=n =bility and aptiture. In foct,
"intelligence" is more then anything elce 2 soclally =pproving term.
In » rather similar way the worc¢ - "raece" eame to have so many
divercse meaning s th~t ceientifie anthropology hnae had to ce~se
using the word "rnce" at all. In like manner, psychologisks wi’l
be well adviced simil-rly to drop ucing the -ord "intelligence"

nd cubstitute for it some ~ord ~hich e~n be given universsl
nrecicion.

The s~sgumntion of such - thing rc intelligence is im»iieit in
the very concstruction of ~ test for it, =nd too often the
construction and st -né~rfis tion of the instrument ics t ven to »rove
the re-l existenee of vhat it ourports to me-csure, as -~ ssecies of
ment ~1 entity. One might =s —eflil c¢l-in to knor every property of
electricity or its igmost "nnture" after diseovering th-t ~ current
in a eonductor obeys Ohm's Law. ESuch 2 wor? as "intelligence" is
incredibly vague ond indefinnable an?d lendrs itrself e-=ily to the
multivaleaciecof the subtler emotive ty 12 of ~rgument. The o7

is t-ken to be the thing - the symbol ic mistaken for the existing -

tnis tyore of logicnl error is very easy here.



Many psychologiests have tried to define the nature of
int elligence and each definition bear; the mark of the makers'!e
philosophy. Thorndike is an Associzgggt. Intelligence is
therefore defined as the multiplicity of associations or mental
bonds between experiences. His test CAVD, C for completion of
sentences, A, for arithmetic, V for verbal, and D. for
distinguishing differences, is constructed on the basis of this
Associatioﬁist assumption;of creative thought and activity he
csn give no account.

Spearman's definition arises out of a purely statistical
appro~ch., He gives two possible definitions and leaves his readers
t6 make their own choice. The "g" factor isolated out of his tetrad
equations was either the ment=1 property of synthetic intelligence
which facilitated the brirging together of perceptual relstions and
the educption of correlates, or =z uninue, specifiec mentsl energy
related in some complicated manner to the action of the Central
Nervous System. Spearmmn, the logician, defines intelligence in
terms of a heuristiec metsphysical principle which has no proctical
import -nce in the construction of the tests to mersure it. The
tests are constructed - not to give the greatest measure of the
ability to educe correlates, but to give the greatest measure of
"gh -~ the staticstical isolate of the tetrad eruntion. Intelligence
becomes, therefore, any attribute which e2an be measured the most
consistently., This spproach, which is fundament=1ly thet of all

the faetorial analysts is fundrmentally useless to a scientific

and realist approach to the problem of intelligence. The tests
used in thils research were constructed using this ssme
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prineiple. The reacon for this is that at the present stage of

the resesrch it is most important to make a ceritiezl appreciation

of contemporary psychometry and to show if this approach does indeed
stand the realist tests of our criteria.

K.S. Lashley's use of the word "intelligence" 1n his book
BRAIN MECHANISMS AND INTELLIGENCE, differs radically from any
accepted usage but for our purpose it is more promising. He
measured the degree of intelligence in the behaviour of rats
by the efficieney and economy of time with which they learned a
cert2in problem - their ability to run mazes of differing degrees
of complexity with the least time, 'nd the least number of
mist akes. By carefully controlled pxperiments during which he
operated on the brains of the rats, he mas able to show that the
pre-operative memory or specialised areas of the brain were much
less responsible for intelligent behaviour than the fact that
the brain operated as a whole, witqﬁoss of intelligence varying
directly as the loss of surface ares of br-in tissue. This "holist"‘
point of view is a physiological eorroboration for the views of
a school of psychologists best represented by Dr. Mary Fleming.
The views of this school will be given further treatment below.

Koehl#er showed that the intelligent behaviour of his apes
was little dependent upon training and memory, than on their
ability to make use of experience in grasping the significance of

a problem and then to =molve it in the most efficient manner.

The psychology of learning it would seem, therefore, o Should



throw a greater light upon the operstion of intelligence. This
field itself, however, is confused. There is a vast mass of
observed phenomona and accounts of experiments, but practically
nothing of vg2lue on principle§. No one has succeedtd in reducing
learning to a simple neurological found:tion. Thorndike and
Guthrie assert that learning tskes place by a simple process of
"stamping in" reward for response and repetition. The first
conditioning theories were as simple and as open to doubt.
Learning does not occur in this mechanical way, by the
re-inforcement of a response but as B.F. Skinner points out,
there are at least two main types of conditioning - and by far
the most important is the purposive conditioning in which an
animal acr~uires the eap city of re-acting to a signal which sets
for it the situation to follow, and of acting with implicit
foresight. In the experiments of Finch, Culler and Brogden,
vhen the be¥l rings the dog no longer struggles wildly to escape
the shock and instead lifts its paw czlmly and efficiently a
fraction of a second before the shock is due to come.

Tolman has built up an attractive and coherent theory of
behaviour on these lines by showing how” signal behaviour and

the 2zbility of one segment of experience to releace the next

appropriaste response can be built up in a series and in a
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definite hierarchy to account for, for example, the way in which

a rat comes to realise what food or water goal it is/running for
in a maze and the way in whiech it ﬁ&éﬁgftkmemaze from the goal
backwards. Krechevsky insists that rats in learning mazes show

a higher degree of variability in behaviour when near learning or
rumning successfully than when thelr eapacity to learn has been
damaged by operation when behaviour becomes fixed and stereotyped.
Be suggests that the intelligent animals are in fact, using a kind
of implielt "hypothesis™, deliberate trial and errar of a kind
expected only in the higher forms of life. The apes of Koehler
cert2inly demonstrate this experimental intelligent approach to
problems - C.L. Hull set out to study the formation of concepts

in human beings by a study of learning. He exposed to his
subjects a series of cards bearing Chinese characters, each in a
group of six, having a different radical somewhere in the
character. In the next group of characters, the same six radicals
oceurred agsin and there were altogether six groups shomm. The
purpoce of the experiment was to discover how soon and by what
means the common factor of the six radicals - their concepts -
would be perceived and learned by the subjects. Hull discovered
that meehaniesl learning failed completely to explain the way in
which the significance of the concepts were apprehended, and

he noted a groth from a first vague realisation to a species of
trial and error behaviouf rising to an inductive mode of inference
which became more and more suécessful as the learning trials were

repeated and the subjects gave answers nearer and ne=rer the truth.




So, out of what might be accounteé for by the mechanics of
conditioning, there appears to evolve spont=neously, "insightful"
behaviour and inductive recsoning on the data of experience in
the face of a problem-situztion. The apprehension, on however
primitive nd implicit a level, that a problem was facing one,
was the first indication of "thought™ and intelligent behsviour.

Psychologists have made great use »f the "problem-solving”
technirue in recent studies of the thought proecesses - Smoke,
Selz, Duncker, to mention only a few - but there agnin there is
no agreement on what processes are at work in problem solving,
and what rel-tive ceontribution such lo.er org- nisational levels
as memory and conditioned behaviour - lumped together as
experience - make to intelligent le=rning and thinking,

We should be not at all surprised to find that the apparent
higher faculties h:id evolved from and bore a similarity to the
lower ones. Human memory itself is org-nised ex erience, and
without memory there could be no "thought™. M. Birch, in his
arti¢éle - "The rel-tion of Previous Experience to Insightful
Problem-Solving" - cited by Margsret Slauch in SCIENCE AND
SOCIETY" (Spring 1947) - shows from his experiments on apes
how previous experience with m=nipulating tools allowed the
animals to solve problems involving the use of those tqols
which they could not solve without the pr vious 2pparently
unconnect ed experience. The experiments of Maier on the utilisa-

tion of experience by both rats and human beings in solving

d¥
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problems go to corroborate Birch, and show that memory,lmechnnical,
but more especially organised memory - if one ¢-n separste them -
is largely involved in intelligent behavicur. Hunter, much
earlier on, had eclaimed to show that ability to learn 2 m=aze on
the part of = rat and ease of conditioning were correlated.

Intelligent behaviour is closely allied, ir hum~n being-, with
their ability to refr~in from open trial and error behaviour =and
instead of rctuslly manipul-ting the situation as an anim»l does,
to "see" where the problem lies and take a short cut to the answer
by =2n implicit tricl-=nd-error of the v-rious possibilities =as
nresent ed by past experience or suggested by it. By using words =and
other symbols, #e can save ourselves trouble both in remembering
and in thinzxing. Words give structure =nd significance to the
world we experience.

Warren, experimenting 'dth v=rious subjects on the le-rning
of a finger-maze, found that those who verbalised and assigned
numbers to the turns of the .aze learnt rost aquickly and accurstely;
those who visuslised came next; whilst the worst were those with
motor or muscle imagery. Goldstein found that the difference
bet veen the behsaviour of the zaormal person and th-t of the
aphasiac with br-in-damnage is the "abstr-ct™ thought of the first
and the enforced "concreteness" of action of the other. The
aphasiac forgets .ersons ané¢ things and thelr names if they have
no significance in the immediate situ-tion. Indeed, his trouble

is that his world loses "signifiesnce" for him, so that words and
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symbols liter-lly have no meaning and he "knows" objects only

when he esn manipulate and make use of them, while only the very
simplest relations holéd between them. Behaviour is thus much less
efficient or intelligent. Findings in experiments on the fore-

br~in of the chimp=nzee by Jacobson and in psychosurgery by Freemsn
and Watts are that capmcity to reaet to signals, to think abstractly,
delay response and act with "forethought", is controlled by the
action of the frontal lobes and that dom=ge to these strikes directly
at the ability to organise memory and purposive behaviour.

It #sould seem that there is something her- like a physio-
logical loention anF snslogue of our "symbolie process™. Ané¢ since
this process of thought is so closely comnected vwiith words and
verbalism it is small wonder that tests for humsn intelligence
should be so heavily weighted with the verbal f-ctor.

One does not mrke human beings run mazes to test their
intelligence, one asks them cguestions. Nearly sll orthodox tests -
whether individual or group - rely upon this verbal f .ctor,
inherent in hum~n communication. Nevertheless, the avowed purpose
of all such tests - the C A V D, Otis, Army Alpha, Cattell, iw
to test a type of behaviour which is not affected by verbal
knowvledge or by previous experience, in faet, pure “inte]ligence".
The tw demands macde of any testqig that it should be:-

1. Reli=ble:
2. Valid.

Reliability of a test means its self-coherence, the fact that

it correlzstes with itvelf when used over large popul tions or
across
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across periods of time., This suggests that the characteristic
for 'which it tests is a rerl one and constant, and that the test
tests this and nothing else.

Validity means that the test is of use and accurate in
1solating real "intelligence"™ and correlates highly w=ith other
estimates of intelligence, e.g. school gredings, observer's
estimates, With the ruestion of the relisbility of the test is
closely bound up the "constancy” of I1.Q. Intelligence tests have
been used, even in experiments involving them, mainly predictively
because they have been discovered to be a fairly accurate guide to
what are desirable characteristies in our society, especizlly, for
exmple, a gulde to the desirable characteristics of grammar school
pupils. This accuracy of prediction is founded upon the
assumption, first that there is a constant =nd fairly measurdble
cuality called intelligence and secondly that there 1s a character-
istic and regular mentsl growth. These assumptions are fundament=zl
sndnave hardly been challenged since Binet first put them forward.

Looked at from the point of view of the experimenter and the
instrument, as the scientist should look, the constancy bf the I.Q.
is no mysterious constancy of a mental characteristic, but the
accurz2cy of fhe prediction, whatever it prediets, to the retest.
W.S. Neff accumulates a great desl of evidence to show that the
asserted constancy of intelligence is untrue. The Iowa studies
showed that children moved from poor surroundings to orphanages or

foster-homes g=ined up to 10 points in intelligence. The whole



conflict bet 7een "nature® and "nurture" is founded upon the
assumption that intelligence is some unitary and static thing.

But intelligence is defined only in terms of its test, and when
const ancy changes, is it the person or the test whiech is changing?
The more valid a test is, according to the argument, the more
reliable 1t should be and the less effect it should have upon
experience, Yet the residual effect of testing is well-known,

and it 1is easy to practice upon the usual tests of "pure
intelligence". The most that we can allov is that the test isolates
something that has a social v-lue and that these results are
valusble in being f=21rly acceurate for predictive purposes. It

was pointed out by Grsy and Moshinsky in their study of socizl
status and intelligence, that the higher intelligence of the
progeny of teachers might be due to the fact that intelligence

tests make use of the material likely to be encountered in a
school curriculum, especially of vocabulary. E.L. Thorndike's
finding that tests are v=1id because they correlzte highly

with school grades or teachers! estimates ¢an be explained in
the same way. The adherents of factor analysis have,abandoned
the elaim of a unicue and unicuely measurable intelligence and
content themselves with composing and working through batteries
of tests in order to discover how selected ment-1l factors are
associated with one another. Thurstone, the proponent of the
group and speeific factor theory, at first even advocated the

existence of something akin to the old mentsl f=culties .
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Thomson has not proceeded so far in replacing the "g" of Spearman
with the overlap of severrl differently-weighted group factors. The
argument for specific abilities and skllls,distinct and apart from
general intelligence, 1s corroborated by the evidence from
industrial psychology. Where the evidence indicates that general
intelligence is associated with these abilities, this may be so
because the more symbolic ability allows 1ts possessor to analyse
and understsnd the way in which the skill may be built up and
achieved. If there is a physiological substrate to intelligence,
it might well be found in the orgsnisational efficiency which 1is
demonstrated in the sorking of the associational anéd smmbolic
processes. The argument for the physiological and heredit-ry nature
of intelligence depends upon the obvvious differentiation of
abilities =mmong people, the obvious ment=l inefficiency and failure
to grasp thelabstract shovm by the moron or the idiot.

In using the term "intelligence” we are - as much as anything -
using a socially-approving term, and are in danger of forgetting
exactly what a hold-all phrase it is for the infinite variety of
human ability and aptitude. It should rather be replaced by the
word "eap city" which suggests that intelligence is something
potential, not statiec or incapable of growsth, as ag-inst
"ability" tested by achievement and the "aptitude"™ so closely
connect=d with interest and opportunity. Gordon, in his study of
bargee children, showed exactly what a potenti=l "intelligence"

is, andhow dependent for its fostering upon the educational and

sacial envirenment - falling rather than rising w#ith age when
nurture
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nurture is repressive. In fact, bearing in mind the evolution
of intelligent behaviour in men and animsls, its definition as
Mability to profit by experience", and its ground in the le~rning
process, it would be safer and more honest to replace our term
"intelligence!" with the term suggested by R.A. Fisher -
" edueability”.

"Educability" is a term relative to the society in which
it is used. Our fests for educability will take account of what
abilities it 1is desired to foster, what characters wme wish to
build and 7that purpose there is in and beyond education. The
genetic argument does not lose its force, but we should like to
now more of intelligence and edueability before e allowr that it
is either a transmitted or an acouired characteristic. The
statement that "intelligent™ parents tend toproduce "intelligent"
children is valid, but #hat is not valid is the Pangloss-like
assertion that ther fore ability and intelligence will find their
o¥n proper level and that everything is as it should be in the
social garden,

Intelligence may be a species of Wg" factor or general group
factor, dependent upon the way an org=nism is org-nised, and
hence hercditary, but even so the pro:eny are unlicely to resemble
their .arents in specific aptitudes and abilities, on the
Mendelian argument. The conceptio. that they ¥ill ther-fore ret-in
the same st tus in soclety is founded upon an aprioristic view of
a elass "profession-1list" soeiety - not upon any real understanding

of the manifold aptitudes of hum-n beings and the m~nifold needs

. - ire is not at all as
1@f 1 soqpety . Secondly, the actual state of affaire 1
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it is depicted by the apologists. The percentzge of peonle vho
rise in society by 1ntelligence proceed to absorb the professions

and the means of education and to perpetu-te their poscesrsion.
Not so much is known of human genetics that =ny dogmatic
pronouncement s can be made upon the tr=-nsmission of such a thing
as intelligence,

Lastly, if intelligence demonstrat s itself in purposive
and directed behaviocur and the ability to solve problems, why is
this type of test never found among the scholastic examin=tions
and attsinment-test: w#hich 20" purport to test ability and
educability? The first reruirement seems to b2 to make the test
a T 1 test of ability =nd character and make the »roblemsmgre
alive, immediate and significamnt to the child. Experience
enters the test, so why cannot this be admitted and the abllity
to use recent or past experience also measured, along the lines

of the experiments of Birch, Maier and Duncker on reasoning?

This essay on the nature of intelligence and intelligent
behaviour has important practical conse~uences, illuminating our
work. It will be seen that it is ouite insufficient to hide
behind the definition of intelligence with which we started this
chapter - viz. that intelligence is that hich is measured by
intelligence tests. This hiding away from a gualitiative
inve tigation of the complexus of the totality of personality
leads to a poslition where the resesrch morker is voluntarily

drawing boundaries round the sides of his investigations where

in point of fact no such boundaries do exist.
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Dr. D.M. Fleming's contribution to the 1948 North of
England Education Conference has very well summarised the evidence
whieh, coming from a multiplicity of sources and directions, lays
new emphasis upon the totality of personality snd which relegates
the evidence of intelligence tests from its all-dominating
position in educational practice which it has gained in the last
taenty years. The elinical use of the evidence of intelligence
tests - as opposed to its "mass-production" use - will need to be
discussed in a separate chapter,

Before this is done, however, it will be necessary to review
the experimental work which has already been done on the c¢astaney

of the Intelligence Quotient and to that we now tum.
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CHAPTER 5.

THE CONSTANCY OF THE I.0.

A large number of investigations on the const ey of the
I.Q. have been described in the Psychologieal Journals. These
are mainly of one type.

A group of subjects vas tested on one ocecasion¥ with a
particular battery of intelligence tests and at a later date these
same subjects were ag=in tested with the same or similar tests.
The results are presented in a voriety of forms - the commonest
being a "reliability eorrel:tion ecoefficient" and the percentaze
of subjects who change one, two or more grades bet=een the two
testing periods.

We pass on to r+view in det=il the evidence of experiments
of this type.

The existence of positive correlation between test and re-

test 1s now taken for granted. Most studies have tried to :-

(a) Get re-test information on younger and younger children:
(b) Get re-test data over longer periods between testing.

(¢) Determine the effects on I.Q. constaney of particular
types of environmental manipul-tion.

General Studies of Re-test Correlation in Adults:

Severnl studies of college students, to discover gains during

years at college, have been reported. These agree that those who

remain through a college course tend to gain in intelligence test
score.
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Masters, Schvals and Upshall report corr lations of .78
and .80 for two groups. Wolcott finds correlation of .81 betseen
scores as freshmen and as seniors on Thorndike's test. McConnell
reports correlation of .81 similarly on the American Council test.
On the s=me test over a year Levesay reports a correlstion of
.88 for tot=l score and correl=tions of ,69 to .80 for individuals
selected. liw S}Mcld COuRSes,

Tvo studies have been made of small grouds of adults over
ten-year interv-ls. Davidson reports a correlation of .89 for
a group of 50 insurance company employees on a short group test.
Garrison retasted a group of students “hose aversge at first
testing was 25, using yerkes Point Scale hevised Seoring.
Correlations were .58 for a group of 32 men and .76 for a group
of 41 women. "These studies", concludes ThornBike (Psychological
Bulletin, 19%0. P.167), "offer confirmatory evidence of sbility
surroundings , even over a period of years".

It will be seen that here is a tendency to worship the
correlation coefficient. What seems more interecsting than the bulk
correlation coefficients is what happened to those people(;nd even
with correlations of .8 €there are many) whose scores dropped or
climbed during the period. Can all the v-riamce be attributed to
test unreliability? Obviously not. Then if this is the result
in ®fairly stable conditions®™, there is still plenty of movement
reported in these investigations. What would be interec<ting would

be a further e-nuiry into the nerson=l history of each to discover
any ch-nges.
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Studies _of School-Agze Children:

Lauderbach & Hause. McCalls multi-mental test given to 150
pupils in grades 4-6 retested after an intervel of 11 months.

Retest correlation .791. Lincoln and Wadleigh gave the Otis
Primary, Nationcl A, 3nd Terman A, in successive years at
approximately one year interv-ls. 154 children tested ser= in
Grade j.at time of first test. Median of 2lV differences in I.Q.
was reported as 7.29 points. 37% of changes were 10 points or
more, When one considers the narrow margins allowed by the

11 plus Selection examinstions and howv many exnminees would f~1l
within a border of 7.29 points of the ceritical 1.Q. the
inefficiency of selection begins to be seen as alarming.

It is interesting here to stop to e»lculate how many children
are involved under aver ge conditions. In an area where 15 per
cent of the junior school pupils are selected for grammar school
entrance, the I.Q. eritical point will be (1.0% x 15) = 115.6.
If the aversage alter tion of I.Q. in over 11 months is 7.29, it
will be seen that, roughly spe2king, half of those who lie
between I.Q. 108 and I.Q. 115 will now be over I.Q.115, and
presumasbly accept=ble for the grammar school - whilst about hslf
those of I.Q. between 115 and 123 will be now below I.Q.115, and
therefore presumably below the st-ondard reruired for the grammar
school. From Guildford's MEf t=ble it will be seen that 22.7
per cent ef all 11 plus pupils will have I.Q.'s bet-een these
limits and ther fore at least 11.3 per cent wlll have ch=nged, in

t "elve months, their category of acceptable or not acceptable.
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Cert~in other calculations, over longer periods, suggest themselves

but will be left to a chapter at the end of this thesis. This one

is introduced here to underline the seriousness of the problem.
Miller. Data reported by Hersh re-asnalysed, using only

those cases who took all tests and& correlating scores on successive

tests into scores with the same mean and standard deviation.

Medisn difference was found to inecrease progress only from

5.4 I.Q. points at l-year interval to 7.3 points at 5-year

interval. Corresponding correlation dropped from .85 to .79.

It %ill be noticed that the contrasting of the two methods of

reporting data, by median deviation of points and correlation

coefficients, shows how correlation coefficients tend to obscure

the issues.

of the grammar schools.

Cattell finds that when children are c¢lassified on the basis
of average of initial and final tests, children in the higher
classifieation tend to hafe higher final tests than initial tests.
These results illustrate - (1) The tendency of any fallible
measure to regress to the mean; (2) the tendency of variability
of 1.Q.'s to inerease with age, 1.e. there is a greatelikelihood
of increase, say, of 10 points bet-een ages 10-15 than 5-10.

Newyck analysed dat= by Carroll and Hollingworth and by

Lawson and found correlation bet reen Stanford-Binet test and



retest with interval of one or two years of .53 to .72. For

datas based on the Herring-Binet, correlation was .73. For stanford
mean change r-onged from 7.85 to 9.37 points and for Herring 9.06
points. Newyek concluded that the I.Q. for gifted ehildren was

more v=riable - which is in accord with other groups.

dicapped Groups:

Retarded or Otherr

Studies by Arthur, Engel, Hoakley, Parker and Woodall on the
mentally retarded confirm previous findings of a progressive decline
in I.Q.'s of these groups.

Woodall finds an inecrease in I.Q. for retarded individuals
after 16, indicating that mental growth has not stopped at
that sge.

Schott reports that adult neuro-psychiatric cases showv markedlly
graater vari~tion between tests than do normal children. The
writer has personally confirmed this result in Army work.

Miller_ suggests that a pseudo-intellectual deficiency may be
produced by emotional maladjustment, remediable by careful tre=t-
ment. Arthur finds that "an ex=mination with Kuhlmann-Binet
given by an experienced psychologist to a kindergarten, first or
second grade child from non-English speaking home can yield a
rating with a high degree of reliability and predictive value as
measured by achievement in Kuhlmann-Anders test 5 to 7 years

later if the child has had as much as a year in the English-

speaking school environment®.
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Gilden, Macoubrey and O'Neill have endeavoured to analyse
the factors associated with large changes in I.0. between test
and retest. Lack of a control group in one study and limited
statistical analyses in both preclude any definite conclusions.

Pattern of factors seem complex.

Efforts made to develop tests for younger children have re-
sulted in a growing erop of studies of constaney and predictive
value of such indices. Evidence on the predictive valug has been
presented by Bayley, Cunningham,'Drescoll, Muehlbein Gesell and
others. Hallowell, Herring, Honzik, Hubbard, Kawin, Mowrer,
Nelson and Richards, Stutsman, Lymmes, Updegroff and Welmann.
These cover a number of different tests and other characteristics
andd ecannot be sccurately gener-1lised.

Here is a rough estimate of th~ results - toking the test
2nd retest correlations from these studies wher~ tests had been
given at fairly definite specified ages, it was possible to
tabulate them according to age at first test and interv-1 between
test and retest.

Aver~ge coefficient in each cell of the table was determined
as a rough estimate of degree to which it is possible to predict
on that interval at that age. Diversity in tests and v-~riation
in range of ability in group being studied must be borne in mind.

No effort was made to apply different welghts to diff25§£i

sizes of popul-tion tested. It seems ele~r, however, that

adquacy of prediction 1s combined function of age at which test
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is given =nd length of time over ~hiceh <e try to »Hrediet.

TABLE.

Age  nt Interv-l between tests.

Esrliest ¥/1>. 4W/3_  10/15_  16/21 ©°?/29 30/41 42/53 Over 53
Test. 1? 1?2 1?2 12 1° 12 12

—— e e e e - — ——— —— - -

Under % °
Months. .57 .33 .10 - .03 .09 - - -

—— a4 a8 s e - e s ot - ——— e - - - — - e ————— ———— e —

4-9 .77 .51 .49 .23 .16 46 - -
10-15 .78 .66 .50 .45 .33 - - .55
16-21 .76 .68 .61 U .38 L1 .25 .33
29-79 .82 7Y .68 - - - - U3
30-41 .87 .68 .66 e .57 .57 -56 56
42-53% 81 .65 .72 .71 .66 63 .63 1

54-65 - - .76 - 73 - - -

. 3 s > i - o ot ® e e it i il S el et ey e A s ] = O - - At el e el wt —— - -
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Honzik: working ~ith test- bet :een ages of 21 -né 8% months,
suggest ed thét size of correlation might be thought of 2g 2 line-sr
function of age a9t time of first test divided by oge 3t time of
cecond test. She found a correl ~tion of .92 for one group and .78
for »mother between this r-~tio and the correl ~tion coefficient

bet "een tect and retest.

Effeet_Upon Intelligence of Change in the Physical Environment:

Studiesin effect of diet upon learning and intelligence are
reviewed by Fritz who concludes that contrary to what would be
generally supposed, there is very little experimental evidence at
present to indie~te thnt diet mrrxedly affects intelligence or
capecity to learn.

Fritz 1indicates that the results of Maurer and Tsai showing
effects of Vitamin B deficiency upon m=ze lerrning in rats
represents exception to this generalis~tion.

Segal in London, however, got results with junior school pupils
fed with miik, cod-liver 0il and orange juice which are at v-risnce
with this gener~lisation.

Balkin and Maurer report a preliminary study of effect of
increasing Vit. B. intake of malnourished children. A variety of
ment ~1 tests were given to 46 children from homes 3f lo+~ eeconomic

st ~tus in which Vit. B. defic¢iency was probable. Children were

given supplement~ry feedings of Vit. B. for 15 weeks, and tests
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repeated. Gains were found in each test but were small. No
control group to measure any practice® effect.

Poull matched@ 41 pairs of seconds from testing at aver-ge
age of 2/712, seeond at H/le , aver-ge I.0. was 116 and 111.5
respectively. Correlation betseen the two tests vith aver-ge
interval of 21 months given as .56 . The Iowa studies of nursery
school influences were very thorough.

Binet I.Q. of children from gener-=1lly superior homes rose
markedly during a period in nursery scho.l, but did not rise during
summer spent in normal home environment, but Merril-Palmer test
result s g2ve less marked results although they were in the s=ame
gener 1 direction.

Gains in Binet.I.Q. were maintained by a sample of chilfren
located and retested zafter sever 1 yesars of attendance at other
than University schools, and when these others ~erc adfed to the
ce=mple the g~ins were increased. Length of attendance at
University is relsted to intelligence test score in high school
and college entrance.

These goins from nursery school educstion were not relsted
to occupaetional level of the parent, but the greatest gains were
by those who had the lowest original scores 2nd the least g-ins
were by those who had the highest original seores. In an
orphanage nursery school, attendance of 200 days or more resulted
in same gains of Binet 1.Q., whereas a control group exposed to

the general orphanage environment for this time showed some loss

of T.Q.
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Studies by Kawin and Hoeper failed to confirm gains found in

Iowa studies, and were attributed by them to practice. But before

the lasting rise in Binet I.Q. 1s assigned definitely to the nursery

school experience, there are three other possible factors at work:
(1) Possibility of selection at work.

(2) Possibility that nursery school represents a short
circuiting of gain that would have appenareé in the
years to come as a result of the superior home
environment in a cumulative slow# development.

(3) Possibility that the ehildren from genetic back-
ground represented in these groups tend to ¢o better
on the type of intelligence test at the older ages
than at the e»rlier.

No evidence ig presented for these points of vie—~ and suggestions
other children as they enter and go through kindergnrten shows thsrt

intellectunl increments are not large.

cnuotient s are inere~ced by ehiléren who participate in "vitsal
curriculum", i.e. one which considers thelr interests and caprecities,
that recuires activity and self-direction, making possible progress
at the child's owm optimum r=te.

Hawthorne found that the aver-ge intelligence ofpupils retaorded
in reading, and who improved in re=ding during remecial re=ding
tr-ining at twice the norm=l1 rate, showed no corresponding gnin in

group intelligence test results.
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Lowry, on the other hand, found that 50 children given three
months! intensive reading drill which produced an averasge gain
of 1.36 grades on 5 reading tests, and 2.72 grades in two speed-of
reiding tests, showed a gain from a pre-test on form A to a
post-test on form B of Otis Intermediate Examinstion, of 11.76
points I.Q. No control groups for prretice effect or
poscibility of inecuslity between tests were used, however,
Seraggs also finds a gain in intelligence from special re=ding
instruetion, Gracdes of 5th gracde neglo children who followed an
"inteneive and extensive #ork in exercises in voeabulsry development
faet collection, recognition of ceentral thought, org-nisation and
summarisstion, rate and speed of reading and in verb-=1 manipulation"
g ~ined more than control group on a v-riety of verbal and non-verbal
intelligence tests. They had a residual gnin one and two years
later. Durrell finds th t ehildren whose re-ding ability is
better than would be expected from Binet I.Q. do better at paper
and pencil tests thmn at Binet.

Conditions of Testing:

Msdison and Jordesn report relisbility of Binet given by
student examiners, test - re-test of .65 to .84%.

Mayer and Rust study effect of neg-tivism on the scores of

young children.

on repetition of test or another after brief intervesl.
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Benton, Ferguson, Maller and Zubior, report studies with special
incentives. No significant increzse over control.

Cattell gives evidence of variation in standards between
examiners differently.trsined.

Lodge reports evidence of a seasonal fluctuation in I.Q.
the scores being higher between November 1st and April 30th than
during.the other half of yesr. Suggested that this might account

for pre-school effect.

An important study has been made by Grzy and Moshinsky in
L. Hogben's POLITICAL ARITHMETIC. This shows some of the back-
ground to the 1944 Act with refcrence to sgeeondary education for
all. It showvs that in spite of cert-in misgivings by cert=in grammar
school teachers, the intelligence level as mersured by intelligence
tests is bound to rise as a result of the non-fee-paying
regulation for Munieipal Gr-mmar Schools. On the other hand, the
faet thst so many grmmar schools from experience report otherwise
would seem to indie=te that the introduction of this rule =ill
reruire a concomit=nt éhange in incentives to work inside the
grrmmar schools. These conclusions have, hozever, only indirect
Import :nce for our oim researeh, but the articles are very valuable
becsuse of the importance of "social background® which is
Indicated here. The following sumunary of their conclusions is
given because it illuminates later problems in this work.

Three genernl conelusions emerge from this study -
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(2) We know that a minfmum st ndard of edue~tional e~uipment is
and indispensable condition of entry into =2 l-rge number of
occupations. Lack of opportunities for higher education,
imposed by the inaderuscy of existing educational facilities
upon the majority of children whose parents are manu2l workers,
therefore constitutes a serious impediment to free movement in
the labour market, and thus an important source of class
stratification.

(b) *The extent of eduecational opportunity affordedto the filial
genération provides an objeetive criterion of social
ine~ualities.

In this study they attempt to ealculate nusntit-=tive indices
of the extent of maladjustment of eduecstional opportunity and
eduecstional =bility at various soci~l levels. They express the
hope thet some future lnvestigation will accumulate data on =
scle large enough to make possible the combination of
occupations into wider soci=nl categovies entirely on the bnasis
of differenees in amount of educ~tional opportunity.

(e) The major part of these inegcualities in edueational
opportunfty rem~ins after account has been taken of the relative
abllity of ench soei=sl €lass. We are thev<fore de-ling with
disparities due to differences in social institutions rether
thn to genetic inecuslities. The ratios are a measure of
nurtursl as contrasted with natur-~l differences in an important
domain of soeial org-nisstion. Even so, they probsbly minimise

~ the congtribution of institutional agencies to differences

in opportunity.
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Further light on the direct problem of the Constancy of
thel.Q. is given by the various sets of #ork to revise the
Binet seales.

Bobarta%/used 1908 Binet to study I.Q. constzncy in 83

norm=al children finding 2 correlation of .95 T .025 between
test and retest with interval of one yesar.

Rosenov, using 1911 Binet, obtained r = .82 ::f.027 at
10.26 months interval for 69 cases. Cuff, with interv-1 of
2% hours found r = .98 % T.01.

Goodenenoughs 300 ehildren retested up to interv~l of

six weeks on Kuhlmann 1922 revision. Ronge of deviations wefelofs
bet xeen+39 and - 21 points I.Q. 8.9 per cent gained 20 points
or more, 4.9 lost 10 points or more. r for test and retest was

813 T Loz,

IABLE.
Mean :
Mean I.Q. S.Do Mean IoQo SDD- Algebrnic
Age.Bogs., Giris. 1st test. 1st. Znd Test. 2nd. Changes.

3 0% B Bk 183 1% %7 38
il 50 50 109.4% 16.6 116.0 15.3 6.6
Total 150 150 106.3 16.2 110.6 18.1 4.3

Gray and Marsden, after making a2 few adaptations in
St-nford-Binet for English children, made import-nt studies on

I.Q. const ncg:-
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_— Inter _gua.rhle)

Test- Corre- Range of middle Semi -/ Median Inter-

ings. No. 1lation. 50 per cent of ranges I.Q. val of
differences. of change. changes. years.

1&2 100 .887 - 2.25 + 7.66 4.95 2.25 1

2& 3 55 .908 - 3.03 + 3.0 3.01 e

1&3 63 .836 -1.0 +7.25 4.12 3.5 2

All. 218 .883 -2.7 +170 ¥.85 1.6 1-2

1& 2 100 .883 - 2.25 +7.7 5.0 2.25 1

Y 371 .854 1-3,

6 616 .851 -6.1 4+ W7 5.5 b.3 1-

At an intervsl of one year, Carroll and Holligworth retested
52 gifted children 7-9 years at first test with Herring-Binet.
Range oB 1.Q. changes was from + 19 (e —-22. Average chenge
regardless of sign was 9.06. r = .73 T¥.ouy . Notice low

correletion and big range for gifted children.

Other DPata:

Iest. Range 1.0. Mean I.Q. S.D.of 1.Q.'s.
1 108 - 174 135.8 13.8
2 116 - 173 138.8 13.53

It 1s important for our purpose to give_some account of
experiments done on these differences in reliability of group tests
and individual tests. It is to be noted that the results from
studies concermning ceonstancy of I1.Q. of both types present a high

degree of consistancy. As one method of comparing the results of
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individual examination with those of group tests, reliability

coefficients found by correlating test and retest I.Q.'e may

be arranged in the following fre-uency distribution, as follows:

r's. f (individual) F (Group)
%3 ;
85 - B89 20 Median .832 0 Medisn .846
.80 - 84 23 6 _
75 = 79 12 Q.3. .889 E 0.3. 1885
70 - 74 9 Q.1. .76
65 - 69 8 0 Q.1. .779
.60~ 61 3 1
55 - 59 1 0
.50 - 5h 1 __ -0 __

97 27

This represents a rather wide range of reliability coefficients
for Stanflord-Binet as well as for various group tests. The extremel
low coefficients reported for the Stanford Binet were not found for
unsel ected groups. In the last analysis, however, the magnitude of
the reliability coefficient for group tests tends to be as high as

for individual tests, casting doubt upon the conception of gross
unreliability of group testing methods.

This covers the first method of determining the reliability
of intelligence as measured by the st-ndard group and individual
intelligence tests.

The following ehapter deals more specifically with an
analysis of the defects of this method and an outline of the
altermatlve approach - an approach which I have called the

Clinie-2l Approach.



CHAPTER 6.

THE CLINICAL APPROACH TO PROBLEMS OF INTELLIGENCE.

Up to thispoint we have been considering the »roblems of
intelligence in gener-l. In the essay on the nature of Intelligence
we discussgd intelligent behaviour g%% animnls and tried to draw
some conclusions about the nature of intelligeat behsviour in Mon.

We also discussed v-rious theories which have been put for :ard to
explain that which is me-sured by intelligence tests. But the
I.0., it has to be rememberzd, is a statisticsl concent. It

~ does not describe any absolute ruality of intelligence but simply
describes the capabilities of an "ndividusal in terms of "aver-ge
copsbi ity". It does not tell us how an individu=l behaves, but
how much better he behaves thn certain other people. True, this
is valuahle information. But there is # mueh lacking. The work
of Koehler on the Intelligence of Apes is an example of the
opposite of st-ndard intelligence test methods for this is a
purely rualitative, deseriptive, deductive method.

To illustrate a point to wshich we shnil_return in greater
det "il lat ~r. Thefe have been many studies which purport to
de=cribe how intelligence develops and matuires in childhbod, adults
and senescents. The st ndard method& has been to give an intelligence
test to many thousands of individu-ls from the enrliest age they
can do test< to the oldest age at which men and somen are av ilable.

The age groups are weighted for (say) soeinl status, if it is obvious



that any intellective selective forces has been in operation,

and then I.0. means for each age group are plotted on a graph.

This shows a steady rise up to the agesof 13, 1%, 15 or 16 -

according to the nature of the test - and then a flattening off

until the age of 40 or 50, when the graph slowly declines to old Aage.

This graph, reproduced so many times, is partly responsible
for what must be the biggest howler of psychometry - "Intelligence
stops groising after the age of 16v. But it says nothing about
how individuals gro®. Each point on the grsph reprecents - not
tne intelligence of s cert-in boy or girl - but that of the "
"aver-ge" boy or girl. He or she is the statistical abstraction.
He or she has not yet been discover«d.

Now the evidence of tect reliasbility and the influence of
environment=l ehanges upon I.Q. leads, on exmmination, to an
accept rnce of thepoint of view that intra-personal variability is
much greater than the earlier psychometrieal workers supposed.

Of course, with such an "over-=11" ocuantity as intelligence, one
wouldhave e@pected it. In the ease of height and weight - which
ag~in are "over-11" ru-~ntities, det~>rmined by many envivonmental
and genetie factors, it is well «xnomm that individuals do not
grow evenly. There is a smooth ceurve for averasge height which
matches the avernge intelligence curve. But the jndividual
height and weight charts show mariked irregularities. It #was
obvious to psychologicrl morkers a few ye~rs ago th~t -—e needed

individu~1l intelligence charts.
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Sinece this point is so important, let us carry the analogy
of height measurements a little further. Suppose the only factor
which determines entr-nce into the Grenadier Guards is the faet of
being six feet in height. ©Suppose, too, everyone wanted to get
into the Grenadier Guards on enlistment at the age of 18, but one
had to be gelected and given special trzining bet veen 13 and 17
years of age in order to be selected. The Recruiting-Sergeant
would be called upon to decide at age 13 if a boy was going to be
over six foot in height at the age of 18. But practically no
boys aged 13 are 6 feet. The very few that are are an easy
problem fon%he Sergeant. They represent the "geniuses", the old
"scholarship boys" of 1910, who used to be picked so ensily by the
examiners. They will not "shrink", at least. But everyone sees
the difficulties of picking six-footers at 13. This is because
everyone has seen dozens of findividual charts". We have watched
John grow auiekly, then st-nd still for years, then slo ly to
mature - whilst the pattern of Bill's growth has been very different.

Now individunl charts of intelligence growth are much more
diff eult to make, especially when psychological research always
seems to be in such a hurry.

The gro~th of individual intelligence has been studied most
thoroughly during the last ten years by Dearborn. He has given a
battery of intelligence testS every year for ten years and plotted
the scoredf each individual chiid ag inst his age. His findings
are simple. The folloving chart illustrates a few standard patterns:
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H3e..

Here not onepattern of gro#th is the same. If the line

XY represents age 11, AB & D would have scored the same mark at
age 11, but by the time adoleseence has arrived they all three
stand a ocuite different levels.

This information itself is yery valu=ble, but even more

import ant evidence has been accumulated, throswing light on these

problems. It is evicence concerning the vay in which certa»in
children have been given resally speci:l attention and rhose
intellig ence ruotient has remnrkabl? improved. In one case, a
group of children of Intelligence Quotient = 70 - 75 who were
classed near-defective, after special tuition in genersl school
subjects over a year, all recorded I.Q.'s over 90 at the end of
the year, and one recorded an I.Q. of 1B0. This suggests a

mensure of piasticity such that the eérly workers little dreamed.

bl
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It would seem that intra-per-<onal v-ri-bility has txo sides.
Absolute level (maximum) of ability cert=inly has some genetic
baekground, though it is not the whole story. Similarly, the
pattern of ability gro th is determined to some extent by genetic
factors and to some extent by the influence of environment. It has
to berecognised that the ehild is not aimply an individual with
fixed abilities and with Interests and aptitddes which arise simply
out of an internal complexus of the individual himself. The
individual is at one and the same time a soeial being. He is only
an individual in his relation to soeiety. Similarly, society is
not simply the outside, overbeéring agent prescsing ruthlessly,
moulding the individual to a pattern inevitably determined by the
stresses of that environment, but the individual makes society as
much as society makes the indifidual. This is not so much a

"two-dimensional concept", as described by Dr. C.M. Fleming, but a
single contr-dietory, inter-penetr-ting interplay of two opposites
which recsolves itself into the developing wholeness of personality.

For this reason the main resesrches of factorial an=lysis
with its discovazries of special aptitudes are only v=1id insofar as
they wish to group 2nd elassify tests r-ther than persons. Most
recent work, for exrmple, which tends to show the tr-nsitory
eghemeral nature of the "K" and "M" f:nctors, isolated by tests of
mechanical aptitude at 11 plus, could be explained simply from

this point of vieuv.
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It is, in fact, not sufficient in psychologic-1l science
to be purely emperical in one's appro=ch to problems of this sort.
A study of the theoreticnl implic ‘tions before practical work is
st arted would nelp to make the work of many psychological
rese~rches much more fruitful.

The elinical view of estimating intelligence then would look
at intellective behaviour from a multiplicity of viewpoints. It
is not so much a cuestion of regarding "personality" judgments as
import ant as seeing that it is impossible to differentiate bet veen
the t o sides ofpersonality, except as a techni-ue of analysis
whieh can only be given signific nce when an integraled view of
the tot1l personality has been made.

No single procedure then is v 1id for estimating the ru-lity and
level of intelligenee in an individual. Test results are only one
part of the reruired infommation. More, informstion must be of a
fhistorical™ kind; 1t must not only show what the child is but
what it has been. It must not only show where the child is, but
where 1t has been. Only then, by a judgment which is best made by
a group of investig-tors who "socislise" their judgments rather
than "pool" them, can a useful estimate of the child be made.

Dr. C.M. Fleming sums this up in a report she gave to the
North of England Educ-~tion Confer:nce, 1948. - "Nineteenth

century workers concentrated on tno observ-tion of

individuals and on a study of me=ns by which they could be
classifi ed. Trwentieth century evidence presents a chnallenge
to thevery act of elassification, and it now seems necessary
to say th-t since hun=n beings are soci~l in their nature and
react always to a tot-~l situation, there is no way of adjust-
ing schooling to the needs of the e¢hildren, except through
the provision of continuous and many-side stimulation

(prefer bly in a co-educstion~l setting) accompanied by

continued study of the achievements, interests and soci=l

reactions of pupils as they develop through childhood and
adolescence to maturity",



CHAPTER 7.

IHE SPECIFIC PROBLEM STATED & THE RESEARCH OUTLINED.

In the last chapter it was demonstrated how the cuestion of
intra-personal variability was sn import-nt factor in the
N"efflciency? of eleven plus selection. If it is the design of the
administratory to produce as many grammar school successes 3as
limited resources 11l permit ( and to mdy the administr-tors job
appears to be just that) he #ill be interested ih t.wo ru-ntities:
(a) How many who f-iled at 11 would, if they had been admitted
to a gr-mmar school, have "passed" at 16; (b) Howv many who passed
at 11, "failed" at 16. The work of MacLelland is work which
is directed towards the discovery of the proportions of these groups
with many different types of "test", which include:-

(a) ordinary ex-minstions:

gb; teac?e?s' estimates:
¢) group intelligence tests.

MacLelland has almost completely exhausted this line.
His conclusions are summarised here: "It is ectimated th-t the
percentage of the cualifying group who had the ability and attain-
ment necessnry for success in a senior secondary course is estimated
as 15.% (16.4 per cent of tot-1l population). The percentage ~ho
were actually succescsful is 10.5". "Any prediction of succecs
Based on I.0. alone is most uncert-in. Puplls with very low I.Q.'s
m~y pass. Pupils with very high I.0.'s may f-il",

It will be seen th=t MacLell-nd'= study uses the eriterion of

success, the judged ability to profit by the given second-ry school
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course. His problem was to discover what proportion of the

11 plus population had at eleven abilities and aptitudes which

would enable them, ceteris paribus, to sueccessfully absorb the

instruction given at a grammar tyse of school (roughly gr-mmar
type), and what proportion actuslly succeeded. His wastage of

4.9 ner cent is one of the auant ties “hich intere ts the

administrators. The other ru=ntity, they hope, is made negligible

by the 13 plus Irnsfer Schemes now in univers~l oper tion.
But from the point of vier >f satisfying soci-~l needs this
sort of answer is not sufficient. Undoubtedly society needs

tod?y the largest possible nugber of really able men and .omen with

an edueational bac.ground wshich #ill fit them to manage, opernrte

and extend the complex mAnufacwturing and administr-tive concerns
of Tesent-day society. One cannot ther fore be content mith
discovering techni~ues of selection which simoly cut losses, under
the present methods, to a minimum. There ar< a whole host of
relsted oroblems.

(1) If the methods of -~tudy and the content of the curricula of
precsent-4sy secondary schools were altered, it may be thet many
more 11 plus pupils would have the nu-lities necessary to be
successful in the more =dv nced socio-technico studies.

(2) If the tot~l1 complex environment of children in their
former years could be altered, this might inerease the
proportion of pupils who at 11 plus =would show c¢<p-city to profit
by the advanced stufies of the grammar schools ( or the advanced

courses whieh -nswers to (1) would produce).



The former is the researeh ground of the Educ~tionnlist
whose research lies in the field of curriculum development. He
will need to remember the speei-~l problems of pupil selection in
gener 'l and espeeially the effeects of resenrch on problems
suggested in nar=gr-ph (2).

We have r-nged over th~ problems of eleven plus selection
before st-ting the purpose of our particul-~r research in det-il
becouse, in soci 1 studies of this sort, it is especi-lly
import nt to unearth and ex-mine all related fctors. The doy of
the one-tr-ck research worker in the exact sciences like physies
is over tod=sy. Such one-tr—-cgk workers in the field of edue~tion
never had = day. Much researeh of a painstsking nature has proved
sterile because it f~iled to obrerve the import-nce of correl-ted
f-ctors.

Let us enumerate our discoveries to date:

(1) Thebroblems of 11 plus selection for grammar school
educ~tion have a3 history which is rooted in the soeial history
of our century. Any answer to the problems ther~fore needs
to t=ke into account the necessary fe-~tures in the future
development of society.

(2) The actual practice by L.E.A.'s of selection for grammar
school edue~tion follows the gener~l pattern of the prediction
of ability at 15 or 16 by means of -ritten tests given at age
of 10. No L.E.A, up to the oresent has succeeded in finding
a gatief -ctory method of applying the firm recommend~tion of

the Norwood Report to use, as the main selection agency,
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teschers' recorrs of the children's abilities, aptitudes and
person=lity in the junior cschool, sunplemented by intelligence tests,.
(3) That further ex-min-~tion of thec meaning of the ord intelligence,
which is loosely apnlied to the ability me-sured by intelligence
tests, shows it to be, on the whole, a socislly-approving term. The
word "intelligence" covers so many types of =2bility thnt it is for
scientifie purposes best dropped altogether. We continue, wrongly,
to use the term to cover thet 'hich is measured by intelligence
tests. We 21lco0 come to the conclusion th=t to regard intelligent
beh ~viour as beh-viour governed =n? directed by a sector of the
mind, leads to incorrect conclusions. Beh»viour has always to be
detemmined as the total reaction of the tot-=1 personality. Thus

to attempt to build selection iastrumients on th assumption th-ot
those ch . 1dren with "intelligence" are those most likely to succeed
in gr-mm~r schools, flies n the f=ce of all psychologic-l
experience. It is one ﬁhing to say thot those ho do welll in
"intelligence" tests at 11 plus also tend to do vell at gr mmar
schools. It is nuite another thing to s=ay thoat intelligent
children succeed at gramm=r schools and unintelligent children do
not. On the contrary one might, to t-ike one soeci-lly--pprov-a
definition sy thet those “ho do succeed at gr-mmar schools are
intelligent.

(u’) We then surveyed the fields of resesrch in det-il de~ling with
the const -ney of the I.P. We sho:ed thot the "macs methods”
demonstrrtcd th-t it as harder to predgict i~telligeace from one

set of results the longer the oe iod =hen? one e trying to wredict.
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This was rel-~tively independent of th~ tyje of test. Thie proves
that the longer other f Ctors ar- =#Alo e to reect on the individu~l
the more those other f-ctorcs had their effecects. Some of the"other
frctors" seemed to be little dependent upon sueh direct things o<
fooa. The most import-nt f - ctor anpne~r< to be the nature of the
coei~1 environment - the u-lity of friends, =c-u=sintensnces, 2nd
esnecinlly guardisne, Thus 11 plus selection by the present
methods presuppocses that nothing ¢-n be done sbout thec eh~nging
environment of the c¢hild. It vie~s "efficiency" from the vie=point
of existing soeiety orly. "Losses 2re bound® to occur" - "it ic the
job of the <elector to see that his methods msike losses » minimum".

It ic prob-ble th~t »recent techni-ues have =ctu-~lly re:ched
their maximum percent-ge eff’ciency. Different procedures seem
to produce mueh the s-me recults. It would apnesar, therefore,
that it 7091ld be more productive to tnckle the problems of the
scareity of ability from one or the other »ngles suggested above.
We hove set ourcelves the t~sk of contributing to-rards the second
approsch - Can the number of ablé chilédren who are e¢~p-ble of
beinggiven an adv-nced educ-tion to man the many new administr-tive
and technic=1 posts recuired by modern society, be inerenced by
alt ering the tot~l1l environment of the gro=ing child?

Each determin-nt in use in selection procedures at nresent in use
in selection needs to be invegtigated in turn. We =t=rt 2t the
simplest and prob-bly the most fund-ment -1 - intelligence.

Svecific=1ly, our problem e-n be st~ted =g followms:
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Children differ in their ratc<s of matur-tion. This the
evi dence of test reli-bility ~nd the studies of Denrborn show.
€2an any f-ctors which are responsible for thece differing rntes
be isol=ted? These f~ctors are elther epecific inherent factors
or factore of environment. If they are not one they are the
other, It w11l be easier to design an experiment to dlscover
environment 21 influences =»nd to attribute the v-riance not
accounted for by these to inherent f-ctors.

The experiment-l work which we now describe is a first
contribution to this problem. Allater research is plenned on a
larger se-le to confirg the findiﬁgs of this first experiment and
to widen the field of investig-tion. A parpsllel recerrch has
just been started - at the suggestion of the »resent riter - to
investigate by similar methods the cases where there ﬁgfsz significant
discrepanc?gbet'een the intelligence test level =nd the level of

performanee after one yesar in a gr-mm-r school.
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CHAPTER 8.

THE METHOD _IN__DETAIL.

The method of the experiment may be briefly described as
follows:

A. A battery ofinte]ligencé tests was -repared. This

battery was constructed to give also messurements of "v",

the verbal factor, and "K", the spatial relations factor.

This battery of tests was given to boys of eleven who

I

had been in a grammar school one term. It was given ag-in

to the same boys exactly twelve months later.

IQ

A number of boys were selected from the remainder ss
having shown significant incresses or deereases in their
scores when allowance was mace for the genersl incresse of

ability during the t .elve months.

°

The environmental, school and home, background of the boys
was invest igated to discover any f~ctors which eould account
for the ehange in intelligence level.

We will now proceed to give the det~ils of preparstion and

collection of the data.

A. The Battery of Intelligence Tests:

A1l these tests were constructed by the present writer to
serve the speeial purpose of this investigation. In preparing the
tests three aims were held in view. -

(a) The tests should be valid and reli=ble:
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(v) They should be highly saturated with a "g" factor and be
capable of grouping into two main classes; tests to measure

g =and V, and tests to me=sure g and K:

(e) They should give a wide spread of marks over the highly
selected popul=stion which constitutes a %year? of a grammar
.school.

In each case the standsard pattern of test construction was
followed. A large number of items for a particular test was
prepared and these were given to colleagues on the staff of a
school to comment upon. All doubtful items were eliminated and
eventually a test which was twice the length aimed at for the
final test. This éest was then given to a "year" of a grammar
school, and a total test mark for each individua2l was found.
The orderof merit list was divided into halves, 50 per cent who
were "good" on this test and 50 per cent who were "badf. A
tetrachoric of the following percentage form was then prepared

for each item:

Pass Fail.
Good | 20 30 50
ITEM: Bad | 35 | 15 |- 50
55 | 45| 200

Tetrachoric correlations to be regarded as validity coefficients
were then calculated for each item. Since the number of coefficients
remaired numbered msany hundreds and the labour of calculating so many
tetrachoric correlations could have been prohibitive, a specizl

table was prepared giving the tetrachoric correlation for all



possible percentage tetrachorice tables within the constraint of
the eriterion being split on the 50 per ceent "good"/"bad" line.
This table, which has been accepted for publication by Professor
ThomXson, editor of the new "Journal of Psychological Statisties",
eventually saved a great desl of time. It is to be hoped that it
proves useful to many other research workers in the field of test,
cuestionnaire and inventory construction. A copy is appended to
the present thesis.

At the same time am order of difficulty was drawn up for the
items of the test. From the déta, validity coefficient and order
of difficulty items were selected to give high validity and a wide
distribution of marks. ©Seleetion to give high validity, of course,
is not straightfurward nor easy. For the greatest usefulness in
contributing towards high validity of the test as a whole, test
it ems should have a high eorrelation with the eriterion and low
correlation with the other items. To follow this to its logical
conclusion a factorial analysis of a matria of inter-correl=tion
of every item would need to be done. But this work would be
prohibitive. The simplest method recommended by Guildford in
"Psychometric Methods", was adopted. All items with validity
below .25 were neglected. This was accurate enough for our purpose.
In order to seleect 1tems to give a wide distribution with the
selected population, items which hed less than 5 per cent or more
than 90 per cent passed were also rejected. A final test wmas
then construeted.

The details of the construction of the most important non-

verbal test - the Figure Reasoning Test - are given below to
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1llustrate the work dohe on 2ll the tests.

A hundred items were prepared and reduced to 90 by individual
rejection of doubtful item s Validity coefficients were calculated
together with an order of difficulty. The table given below

sugmarises the qualities of the selected 45 items:

Item No. Validity _Percentage
Coefficient. Passed.
1. .32
2. .28 22
E' .34 84
. 61 84
5. «25 83
6. .37 81
7. .60 80
8. M1 79
9. .37 76
10- L2 76
11. ,gl 72
12. .68 70
13. .57 66
1%, .6& g
15. .3
16. .QE 62
17. . 62
18. L1 58
19. iy 54
2 2
22. .;% 0
23. .31 9
24, .30 39
25. .30 5
26. .61 4
27. .34 18]
28. 31 ug
29. .33 3
30. .38 36
31. o 35
32. .32 2
33. .29 2
3y .37 26

35: T 1 20



Validity
item No. Coefficient.

40. .28
41. .29
Y2 .25
ua .2
4, .25
45, .27

Percentrge

18
11
10
8
2
p

The tests, construeted in this way for this purpoce, are

now deseribed.

Test 1: The Figure Reasoning Test:

construction is desceribed above.

This is the test shose

This consists of a sousre

containing eight figures in three rows of three with a figure to

comnlete the third row and third column missing. The answer is

recuired to be written on a separcte answer sheet. Here is one

example. A copy of the 45 items and six examples are appended. -

+ O
X

C
D\

D

X

Wi
%"‘ N




The subjeet ie reruired to choose one of the six figures
given below the design which he feels completes it. He is given
instructions as to how to solve this type of cuestion 1n sixe
examples. These examples cover all the main reasoning processes
reruired to solve the items and thus the test is in part a test of
the ability to learn a new task, to grasp its significence, and
apply his new-found knowledge and skill. It is essentially a learni ng
test as well as a reasoning test for the items in it have no absolute
order of difficulty in the same way as has Kohs Blocks designs.
Harder items are easier because of the fact that the subjeets have
learned the methods of solution by dint of solving the previous
item. It will be seen that the items of this test are not arranged
in striet order of difficulty beecuse this proved to be impossible.
Each time the order is changed the difficulty is ehanged. At some
points, therefore, a "logical" order was used as the eriterion.

This test would be expected to show a very high "g" factor and
some "K" factor. _

The form of the test is, in some ways, like Ravens'! Progressive
Matrices 1938 Test, but the present author, in war-time collaboratio n
with Raven, developed independent theories of matrieces constructions
which sbandoned, on theoretical grounds, the "wall-paper® type of

itenm,

Test 2: Vocsgbulary Test: This test was the familiar synonyms test
but was constructed by going back, in the first instance, to the

Binet method of selecting a sample of words. The first word of eacn



fifth page of an English dictionary was choszen.

123 words.

4

This comprised

A number of these were eliminated because of the

difficulty of securing suitzble synonyms, snd the remaining 80

were exsmined by the same gener=l technicue as deseribed sbove.

Here is a copy ofthe finsl test:-

END.
place.
finish.

GEM.

portrait.
pdant.

sharp.
exit.

Jewel.,
paper.

ENEMY.
fighter.
foreigner.

fos.
tank.

FAIR.
kind. rich.
quiet. just.

CREST.
top.
brush.

hat.
plant.

CONFINE.
imprison. ravege.
decreel dig.

. MAIM.
injure. kill.
exeeute. operate.

CONSUME.
expend. drag.
fill. detach.

LUBRICATE.
plane. burn.
oil. speed.

DELICATE.
sensitive. pretty.

smooth. sweet.
FAULT.

flaw. lose.

broken. spite.

FAME.
success. renown.
bravery. kingly.

OPPOSE.
prevent. put.
assist. resist.

DECLINE.

improve. mismanage.
deteriorate. divert.

PROBABLE.
sipply. eventful.
likely. successful.

FRAGMENT.
pPiece.
cut.

rock.
crack.

SPECIMEN.

peculiar. sole.
sample. senuence,

MUTINY.
rebellion. retort.
battle. rudeness.

DEFEND.
destroy.
rely.

guard.
short.

DETAIN.
Journey. hold.
pull. get.

GAOL.
prison.
score,

shop.
bird.

ALIEN.

foreign. dirty.
black. dwell.

CONCENTRATE.
divide. boil.
impose. centr=lise.

DEFER.
concuer., suspect.
judge. delay.

DEVIATE.
agree. swerve.
suspend. pretend.
CAVITY.
serious. hollow.
safety. Judge.
ELECT.
tall. govern.
find. choose.
IRRITATE.
destroy. annoy .
hurt. scold.
CONSOLE.
pulsate. soothe.
annex. treat.
FRIGHT.
noise. cry.
fear. hurt.
DESPICABLE.

profitable. indolent.
puerile, contemptible.

IMITATE.

COopYy . amuse,
chap. dishonest.
IMPLORE.
tall. retreat.
give. beseech.
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HUE. PROVOKE, INFIDFL.
colour. thief, defend. fight. unbeliever. murderer.
tree. boy. burn. challenge. negoo. knight.

COMMENCE. LANGUISH. EXERTION.
please. dream, torture. pine. sweat. heavy.
begin. fall. smart. pain. fear. effort.

MODEL. PREVAIL. ILLUBION.
photograph. wood. overcome. waste. plecture. evasion.
pattern. utensil. work. usuel. belief. deception.

LASH. NARRATE. CONTAGIOUS.
condemn. punish. print. lie. happy .- fatal.
whip. bresk. escape. relate, catching. serious,

PORTION. DUORABLE. PERIPHERY.

nvmber. part, soluble. hot. area, weight.
fruit. 6um. lasting. expensive. contents. boundary.

This test, it would be expected, measures "g" angd "V", It

should be not ed that a voeabulary test measures not so much

of intelligence over a number of years. Babock gives a grest uveal QP
evidence to show that people whose brains have suffered
deterioration or mutilation (e.g. in G.P.I.), have a higher
vocabulary score than a "reasoning® score. The difference between
these is taken to be a measure of mental deterioration. Similarly

for our purpose, vocabulary level measures much more directly tha. any
other test the way in which a child has been able to use a

"favoured" background and intelligence to inerease the range of his

vocabul ary,

TEST 3. Serles Test: This is 2 version of the Shipley reasoning

test and uses one or two of its items. It is essentially a test o1

mental flexibility. Close examination of the items will show that
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if one attempts to solve an item by the method employed in the
previous questions, little success wuld be galned. High persevera-
tion would be ot a disadvantage. In this respect the test is the
opposite of the matrices test. It uses both word series and
numerical series and it would be expected to measure g plus V plus n
but for our purpose we shall negleet the n factor, since no other

test i® designed to include many significantly numerieal examples:

The final ¥40-item test used was as follows: -

Exsmple: A B C D .
2 ¥y 6 8 . .

Fach dot represents a figure or 2 letter:

l. full  empt hard soft hes= e o s o o

2. 16 14 12y 10 . v

3. bread eat water . . . . .

4. zyxwvau.

5. arm h=and finger leg foot ...

6. spend lend face mace ten p..

7. chain yard foot . . . .

B. escape scape cape ...

9. Sundsy Tuesdnsy Thursdsy Saturday . . . . . .
10. late ate tall all ec¢hair hair snap . . .
11. today yesterday Monday . . . « . =«

12. AZBYCXD.
12. 2/6 (30) 3/2 (38) 5/4 26“) /% (. .)
18, 123217 " 23832 345437 456 ..
15. mist is wasp as pint in tone . .
16. 61% 416 268 862 9u3 . . .
17. steep e rare r fools o summer .
18. plate cup saucer crockery

bread meat egg e v o =
19. grendfather father . . .
20. taste tongue see ., . .
21. E/W NE/SW GSE/NW s/ .
??2. board had sta sat spent . . .
23. 10 16 18 gg

2 ] 6 Y

5 Yy 3 »
24, 1 mutton 2 pork 3 beef

(.) rig (,) cow (.) sheep.
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22. pull drag (8) tall short (0) hot colé (.)
26. tot tot bard drab 537 « . .

2%. 6 7 9 12 . .
28. 30 = 2/6 (Y¥) 18 =1/6 (¥) 20 = 1/10 (N) 36 = 3/4% (.)
29. 14916 . .

go. foot inch shillin§ penny 12 .
1. keftd dkeft tdke o
32

ewe (Y) drake (Z) man (Z) ;oman (Y) vbull (.)

snother 1234567 ro=n 7312 ton . . .

33.

gh. 1ag 1e% gen pin big bog rob . . .

5. tar piteh throw corridor passage voyage recline ... falsehood
3% . tar tas fib fid fot fow hip ...

3. 13715 31 ..

8. twow _four r one o three .
§9. 3214 82 73 154 55 22,
40.

amet te~m poson spoon sole lose banule . . . . . .

TEST Y4: "Always" Test: This is s test of familiar pattern.
The subject is required to underline the word which represents
what a given object "always has".

Example: A CAT e2lways has: FUR: Kittens: ball: mouth. This
test 1s verbal in form and measures the ability to recognise essentia
In effect 1t is another form of elassification or sorting test.
The fundamental nature of this aspeet of intelligence secures the
test a valuable place in the battery. Agaln, work on persons
sugfering from brain injury has shown that the inability to
distinguish between superficial and fundamental cuslities is =a
measure of the extent of damage to the brain surface. It would
appear that elassification tests, measure the mass action of
Lashley. The Vigotsky sorting test and the Trist-Hargreaves
sorting test are the more sensitive instruments for measuting
what is measured here in Tests % and 5. Thls test measures g and V.

The final form of the test as given is as follows:



RIVERK.

fishes.
water.

boats.
logs.

CAT.
ball. fur.
kittens. ribbons.

HOUSE.
fireplace,
pordh.

roof.
paint.

SLEDGE.
bells. horses.
runner. ropes.

DOG.
kennel. master,
licence. nose.

TREE.
leaves.
fruit.

roots.
nat s.

KITCHEN.
cupboard. mirror.

table. floor.
MOT OR CAR.
cushions. speedometer.
wheels. windows.
LIBRARY.
books. chairs.
magazines. tables.
SHOE.
buttons. sole.
laces. lining.
FIRE.
coal. wood.
heat. paper.
SNAKE.
legs. poison.
ratt les. skin.
HILL.
birds. brooks.
height. grass.

CHIMNEY.
bricks. opening.
ivy. smoke.

DOOR.
hinges, knocker.
lock. top.

GARDEN.
plants. flowers.
weeds. vegetables,

SHIP.
sails. engine.
stern. anchor,

FISH.

scalesl speckles.
spines. stomach.

LFOPARD.
cubs.
spots.

mate.
prey.

KNIFE.
blade. handle.
sharpness. owner.

BOOK.
title.

pages.

PARROT..
sppech. cage.
feathers. food.

print.
author.

SHOP.
assistants. food.
cigarettes. commodities

TRUNK .
handles.
strap.

lock.
weight.

GROTTO.
cavity. pools.
fissures.darkness.

RESERVOIR.
fishes. contents.
sand. fence.

ROW-BOAT.
oars. keel.
bottom. rudder.

CLOTHING.
warmth. wool.

buttons., texture.

TOWN.
people. town hall.
church. school.

ANIMALS.
life. offspring.
tail. eyesight.

CINEMA.
seats. box-office.
attendants. screen.

RADIO.
loudspeaker. disl.
case. wires.

TABLE.
surf ace.

polish.

legs.
wood.

TEACHER.
school. pupil.
books. wages.

ROAD,
kerb. direction.

stones. lamp-posts.

ENVELOPE.
flap. st smp.
address. gum.

CUP.
handle. gl=ze.
contents. shape.

PICTURE.
subject. paint.
figures. benuty.

DOCTOR.
medicine. bag.
knowledge. smile.



BOX.
cover, sides.
hinges. nails.
SCHOOL.
tezchers bl=ckboards.
desk. maps.

IEST NO. 95: Classficiation Test;

RAILWAYS. HAPPINEES.
track. station. satisfaetion. weslth.
signals.locomotive laughter. confort.
WoQD. PURSE.
knots. grain. money . leather.
pitech. Dbark, capaeity. eclip.

Here is a straightforward

classification test in which the subject is reruired to select

one thing out of four which is different from the remaining three.

Closer inspection of the items reveals that in the majority of

them, the four things may be grouped into at least two pairs -

sometimes more.

Thus to observe the rule of excluding only one,

all superficial qualities have to be rejected and the attention

of the subjeet is directed specifically to the essence of the

likeness.

This test also measures g plus v.

The few numerical exsmples

are of insuffielent importance to contribute much variance to =

correlational matrix:

EXAMPLES:
cabbage bacon
coal beef
pen chalk
paper crsyon
house bungalow

cottage earavan

(a) knife table

fork spoon

socuare circle
triangle oblong.

yacht battleship
rifle sword

g arden field
cemetery church

(p) carpet sideboard.

table chair.
petrol coal
wood coke
plough mower
harrow tr-ector
ostrich hawk

engle stork
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horse robin smell taste photograph  book
goat giraffe sight colour record speech
skirt coat teacher lawyer cup tunnel
frock shoe carpenter doctor pipe chimney
tree ball pound onnce f-ctory farm
snake bird shilling ton mine cinema
cup saucer 2 6 3 7
plate spoon 3 9 5 9
hill valley violin harp train motor-car
river plain piano trumpet bus bicyecle
beef mutton statue poem newspaper telephone
bread pork rock song rzdio magazine.
Y 6 cabbages turnips iron vinegar
9 8 carrots potatoes wood alcecohol
wool flax 8 27 pencil tube
fur cotton 18 9 worm cow
grass fish hour minute Justice kindness
fly man week second wealth mercy
strawberry plun glass air red purple
dam son apple steel water blue yellow

18 7

16 13
IEST _NQ. 6: Eigure Classification Test: This is another non-

verbal test of the classificatibn type. Its items are cmstructed
with the ssme basic principles in mind as test No. 5 but with
purely non-verbal, non-mumerical examples. The test would be
expected to measure g plus K. A copy of the whole test is appended

but an example is cuoted below:

O N o o &

(Underline the one different from the rest),




¢&

TEST NO, 7. Figure Analogies_Test: This is a transposition
of the familiar type of verbal analogles test into purely non-
verbal form. Again this measures a skill of observing that
whieh is essentially the same and that which is different in
two figures and so building a fourth that it has the sasme
essential likeness and differences as a third figure. Notice
that it is also of the "Recall? type - i.e. thes subjects are not
asked to select from possible answers but to picture the reruired
figure for themselves and to draw it. In this it ressembles the
series test.

This test wuld be expected to measure V and K. An example

is guoted below and a copy of the full test appended:
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These are all tﬂé subdtests used in the battery of Intelligence
tests.

The tests were built up and.éfgﬁdardised using a grammar school
population first to fourth year in another sehool other than where
the main investigation was made. OSummarising the genersl properties
of the tests before any statistieal analysis of them is made, we
find the following picture:

Iest No, Name, Iimg. Eagtors Measyred.
1. Figure Reasoning. 20 mins. g -ndK.

2. Voeasbulary. 10 mins. g and V.

3. Series. 15 mins. g and V,

4. TAlways". 7 mins g and V

5. Classfickation. 7 mins. g and V.

6. Figure Classifieation 7 mins. g and K.

7. Figure Anslogies 10 mins.c g and K.

From such a battery, three separate sets of measurements can
be made for eaeh individual. -

(a) A measure of the "g" ability of the individual by some
form of control of all seven tests:

(b) A measure of K" by some form of combination of tests
1, 6 and 7.

(e¢) A measure of V by some farm of combination of tests
2, 3, ¥ and 5.



o
There are several ways of combining these test< to give the
best me-curements of g, V »nd K. They couid be weighted =ccording
to the time spent on them, according to the number of items,
aceording to their reliability (e.g. split-half relisbility),
according to their loadings in the factors whifh it is reruired
to measure, and, finally, they could be weighted er~ually.

In order to make a correct decision on the best method to
adopt, a full statistical analysis of the tksts needs to be made.
To such an analysis we now turn.

It was firét necessary to examine the internal consistancy of
the nev battery of tests. This is given by the split-half reliab-
ility of the tests. Each split-h~1f correl~tion was corrected by
the Spearman-Browqg formula and gives the following results. The
marks used in this analysis were those obt-sined by the 120 pupils
used in the main investigation on the first applieation of the test.

Test 1. Figure Reassoning Test. W45 items. Split-h21f ) .95

reli=hility)
Test 2. Voecabulary Test. 433 " oM
Test 3. Seriecs Test . 40 n n .90
Test 4. Always Test. 5 w " .95
Test 5. Classification Test. 4 " " .95
Test 6. Figure Analogies Lest. 24 - " .gl
Test 7. Figure Classifieation. 20 " .39

Next, another "test" result was added in the form of »
scholastic exmminstion maxk. At tne end of their first term in
the school these pupils were given an intensive written exwmin-tion
in the subjects of their curriculum. Percentage marks were given
by the subjeet master and a total scholastic mark obtained simply
by adding these raw percentage marks. In splte of the crudity of

§ erves
this marking system, the raw total she%% as a useful estimate of
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attainment in school subjeets. Thus, in all there are eight sets
of marks. Inter-correlations of these eight tests were then
calculated. In e=ch case it was of course possible to calculate
a product-moment correlation, and this was therefore done.

The following table gives the resulting matrix of correlations.
Test 8 stands for the exsmination mark. The tsble is rearranged

to put the tests in hierarchicsl order. -

Test. 2. VW. 7. 6. 1. 3. 5. 8.

2. x .632 .670 .605 .659 .632 .527 .291
Y, 632 x  .645 .280 678  .577 Jdyo . 298
'Z. 670  .645 X buh 676 560 .388 .19y
. 605 .580 .644 X . .551 LU0l 262
1. .659 .678 .676 646 X 421 .296 L1114
3. 632 .217 .560 .Egl J2a X 455 .230
5 527 JBu2 o (368 B0l .296 .u455 X by
8. 291 .298 .19%  .262 .11% .230 Yy x

In order that the names snd numbers of the test= should not be

confuced, the tests are re-grou)ed as follow:

Test A. Voeabulary Test,
" B, Always Test.
" C, Figure Classifie~tion Test.
" Dp. FPigure Bnalogies Test.
n R, Figure Reasoning Test.
" F. Series Test.
" G. Classification Test.
" H, Examination M~rk.

This matrix was analysed by the Lawleys method of Maximum
Likelihood for the main reasoh that it provides s vsluable exercise
in this little-used method and in spite of its length, where

accurate results are reguired on which 2 test of goodness of fit

can be made this method seems to be #ell worth the trouble. In order

to illustr-te the method the resulte -re glven in det-il
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INTERCOnnELATIONAL MATHIX.

D ® B e et et <+ 0y bt e B ol ik M S~ M e T et b i ey St . A et tmm = s =+ = = am e immw = - . = e s S— —

- ,R-o _Bo C- Do E. F. Go H.

S o U

A. . 632  .670 .605 .659 .632 .527 .291

B. .632 . .64 .580 .678 .577  .Wy2  .298
cC. .670 .645 . bW 676 .560 .368 .19%

B

———

D. .605 .580 b4y . 605 551 4ol .262

E. 659 .678 .676 .6M46 . 421 296 L1114

F. 632 .577  .560 .551 .21 . 155 .230

—

G. 527 W42 368 W01 .296 .U455 . U4y

. —— " —— e ——— e = = = e m e = = e v =

H. .291 .298 JA9% . 262 114 .230 Luyy .

P -
— e et e - - ——— P

TOTAL. 4%.016 3,852 3.757 3.689 3.481 3.117  2.931 1.833

Estimatéd
Commun-~
ality. 670 678 .676 .66 678 .632 .57 Juy

———— — P —— —-—

GRAND
TOTAL. 4,686 Y4.530 W.U433 4.335 4.159 4.049 3.458 2.277 31.927

A S . P et el et e e e A < o8 e e e i i o s e —_———— e e e e e m e — e e

Factor . Divisor

1. .83 80 .78 .77 J% 72 61 40 5.650

— —— o — — — ~—-—

To obtain first spproximations to the first and second factors,
Thurstone's Centroid method was applied. This table shows how the

first fnctor lo=dings were isolated. The totals of each column of
correlations were found. This table has been arr=nged in simple
hierarthical order, i.e. the totals diminish left to right. The
"communilities" of each test ‘ere estimated by enusting them to the
highest correlation in the column. The communality of =2 test is

the sum of thesruares of all the group f-ctor loadings of thot Yest
which c¢an be isolated from the correlational matrix. This has to be
guessed to make a first approximation an?® Thurstone's rule, followed
here, is usually adenuate. »

These guessed commun~alities are added to the column totals
giving the row "Grand Total". This ro+ is summed (31.927) =2nd the

souare root of this sum (5.650) becomes the "divisor". Each cuantity
in the row "Grand Tot=l is divided by 5.650 to give the lo-~dings in
factor 1 (4.686 ¢ 5.6% = .83).
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The next step 1s to find the "residual correlations" after

factor 1 has been allowed for. The folloing table showrs the
worktng methods. -

FACTOR I RESIDYALS.

A B C D E F G H Sign

Saturat ion

Co-efficient.

Ogszrveg ggrre: .géﬁ‘“‘g3?f‘“‘g70"‘"“gg5“"‘g59“"“g32'"‘527‘“‘291"“'"”“"
lation. A.83 699 _.66% .64 __ .639_ __.61% .598__.506 _.332

Residnal. -.029 -.032 +.023 -.03% +.045 +.034 +.021 -.041 4
Observed Corre- 678 645 580  .678 .577 .ww2 .298
935}99_9“_:99_____,d__:§39_~_:§23_ 616 .592 .576 .483 .320
Residtal. -.032 +#.038 +4.021 -.03% +.086 +.001 -.04 -.028
Obs.Crrlation. T 676 .6Wy T 876 .s60  .368 .19%
C .78 __,---____-_§9§ -601_ _:§77 "§§°~ 476 :2%?_~__~~__.
nesidgal. +.023 $.021 +.068  +.033__ +.099 -.002 Y108 Y118 -
Obs.Crriation. 646 66 551 .01 .262

D 77 -593  .570 .55% .W70 .308
Residmpal. -. 03" - 036 +.033 +.053 +.076 -.003 -.069 -.046 4+
Obs.Crrlation. .678 %12 .296

E 7Y _______________________;5h8 533 _ .41
Residpal.  +.0M5 3.086 .09 +.076 %.076 %1% f.1;1 T1ss -
Obs.Crriation. 632 455 .230

F 72 _ e .518 .439 ,288
Residnal. +.03% +.001 +.002 -.003 -.121 -nhll} 016 -.058 +
Obs.Crrlation. 527 Uy

G .61 _ — . 372 .2%0
Residual. +.021 -.046 -.108 -.069 -.155 +.016 +.155 204
obs.Crriation. T oTTTTTTTLRRNYTTTTTTT
H. .4 e B L .60
Nesidhal. -041 -.028 -.118 -.0u46 .178 - 058 +. ou +282 +

A lgebraic Sum -.1%9 -.210 -.318 -z22u44 - u76 a=227 azsuu +.611 Divisor
Absolute Sum. 259 .288 .72 .350 .890 .34 .570 .95%7 2.00

Factor II -.07% -.105 -.159 -.122 -.238 +.113 +.272 +.305

et ——— ——



Factor 11 is erlculsated in the follo—ing may.

The part of each correl=tion accounted for by Factor 1 is
celculated by finding the produet ©f the loadings of factorl in
each pair of toste: .

For ex=mple -

Test A Factor I - .83
Test B Factor I = .80
Inter-correlation of A & B - .632

Of this (.83 x .80) = .664 of the .632 is

agcounted for by factor I.

The residn~l correl-tion for A ag-inst B is

(.632 - .664) = -.032

For eseh cell of the origin~l matrix of eorrel=-tions
a recidfial correlation is enleul~ted.

Each ro7 is then multijslied by =2 unit-ry seight nositive or
neg=tive to bring out the pattern ac ele~rly =e poscible. An
nlgebraie sum (i.e. tnaxing into account the signs) of the residm-ls
is found. An abrolute cum (i.e. neglecting the signe) of the
residfi~ls is found. This ro~ of Lb=olute Sums ic ~4fed -mad the
eru=re root of the -mswer gives the divisor. The slgebr-ic sum
for e~ch column is divided by this divisor (2.00) to give feoctor II

e.g. Tect A (-.149 2 2) ==~ o7k,

These factor loadinges for e-ch tect are finslly trbulated in
the follorming table. -

Tect, Factor I. —Factor EI
A .83 -.07Y%

B .80 -.105

C .;8 -.159

D . -.122

E .7{ -.238

F 72 +.11%

G .61 772

H 10 +. 305

Fifty-nine per cent of the variasnce of motrix of correlstions is

accountec for by these t o fectore. One expects ~ bigzer percentrge
then this for = bottery of Intelligence Testrs but the t o tects,
G ~n” H, undoubtelly bring do'n the expected percentsge eon<iferably.



At this stage, sn assumption is made that two factors fit the
table.

Lawley' s method of 2pplying the prineiple of Maximum Likelihood
to Factor alysis is then applied for further elarifiestion of the

original centroid estimates of foactor loadings.

Method of Maximum Likelihood:

In the first t=sble eaeh cell in the diasgonal is completed with
1,000. The following table then shows the various stages of the
re-estimation of two factors from the first centroid approximation.

)

A B . C D E F 6 H
F . . . . .
Bk T G- BN ST 1 SR ¢ S ¢ BY S+ L
Specific
Variance .306 . 348 . 366 .393 . 395 470 .555 .750
a 2.712  2.299 2.131 1.959 1. {3 1.53? 1.699 .533
b 9.714%7 9.3221  9.3244y  8.9400 8.9u27? 8.2396 6.60223.9878
c 8.8847 8.5221 8.5444  8.1700 8.20722 7.5196 5.9922 3.5378
d 8348  .Booy .8028 7676 L7706 7065 .5630 .3370
e --229 =36 S -.305 <608 423 W36+ 100
fg -17863 -.8627 -1.01%42 -.8782 -1.1797 -.44372 - 046Q 2748
g -.716% -.7527 -.85%2 -.752% -.9397 -.5532 -.2734-.0752
h -.7713 -.7398 -.7u417 -.7092 -.71720 -.6527 -.5201-.3115
13 +.0550 -.0129 -.1175 -.0432 -.2277 4.0995 +.7967 +.2861
1) +.0800 -.0187 -.1634 -.0627 -.3307 +.1445 4, 4309+.4155
h? = 113.28
i/h = .093956
p = - 9239
h? = 7418
i/h = 1.45722Y

The stages in the calcul=tions resulting in two new estim-tions
of the tv faetors (lines (@) and (1)) are =s follows. -

S»necific Varianece: Sum the scuares of both f~ctors for ench test =and
subtr~ct from unity. The speecific v=ri-nce measures for e-ch test
experiment=l error plus specific faoctors for the test. Thus test H
#111 have a3 large speeifie varisnee (.750) because many more f-ctors
other than the cognitive factors "g", V, N. ete., are mensured in a

set of exmin~tion resulte,




(b)

(e)

(&)
(e)
(£)

(g)

(h)
(k)

(1)

26

(a) Divide Factor 1 by the specific variance
(e.g. .83 = .306 = 2.712)

This row is given by the internal products of row (a) with

the rows of the table of correlations (amended as above i.e.
1,000 in the diagonals). Thus row (b) for column A =

(1 000 x 2.712) + ( 632 X 2.299) ¥+ (2.131 x .A70)+ (.533 x .291)

Subtract from the figures in row (b) the corresponding

loadings in factor I
e.g. (9.714%7 -~ .8330) = 8.88Y47.

h2 is next found 2and is given by the internal product of
rows (a) and (c

(2.712 x 8. 88u7§+ (2299 x 8.5221) + (.533 x 3. 5878) - 113.28
% is found by finding the reciprocal of the souare root of h?

Multiply each item in row (e) by 1. This gives the second
approximation to factor I. h

Divide the trial loadings in factor II by the specific variance
( -.07 = .306) = ,229

This row is given by the inner product of row (e) with the
rows of the correlation tables.
( -.229 x 1.000) + (-.316 x .632) etc.

This row is obtained by subtracting the trial loading in
factor II from row (f).

p is calculated by finding the inn@er product of rows((?)
and e).

This row is found by multiplying row (d) by p

Subtract row (h) from row (g)
n? is given by the inner produet of rows (k) and (e)
é is found as the reciproecal of the souare root of h%

This row, the second approximation to factor II is given by
multiplying row (k) by =

The following table showvs the cecond approximation to factors

1 and 1II. -
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SECOND_APPROXIMATION.

Test. Factor I. Factor II.
A .5348 + .0800

B .8007 -.018

C .8028 -.163%

D 7676 -.0627

E 7706 -.3307
F. 7065 +.1445

G .5630 +.14309

H -3370 +-4155

It will be seen in comparing the tables that the fector
loadings of Faetor I have remained very much the same in the
tests of high Faector I loading and have changed considerably
(In tests Gy Hy factor II has changed considersbly) but the
same pattern is displayed.

Lawley's procedure is now repeated until there is no
practical difference betveen the estimation of factor loadings
assumed and f-etor loadings finally emerging from the calcul-~tions.

Aetunslly, after 2nother re-estimation the following f=ctor
loadings were obtained:-

THIRD APPROXIMATION.

Test. Factor I. Factor II. Communality.
A .8354% +.0828 .'7047

B -7993 -.0263 .6396

C 811Mh -.1627 6778

D 7664 -.0719 .5912

E .7930 -.3602 L7214y

F 69uY +.2009 .5119

G .5552 +.4636 .5232

H . 3260 +.4552 .3135

It will be seen that the differences between the Second an?
Third =pproximations are very small. The procedure was therefore

stonoped at this stnge.

The "goodness of fit" of these two frctors to the
correlational matrix was tested at this stage by the chi-souared
test. The residual correlations were e=lculated by the same
method 25 was deseribed in the description of the Centroid
Anslysis. The effect of the two factors was eliminated and the
following table shows the residu~l correlation Matrix.



RESIDUAL CORHELATIONS.

A B C D E F G H
A, (.295) +.03Y -.003 +.030 -.023 -.038 -.095 +.019
B. =-.034 (.3%0) -.00Y7 -.035 +.052 +.017 -.010 +.0%9
C. +.003 ~.007 (.322) +.013 -.010 +.071 -.017 -.00%7
D. +.0%0 +.035 -.013 (.409) -.019 -.030 -.005 -.040
E. +.02 +.052 -.010 +.019 (.?56) -.086 -.001 -.00
F. -.03 -.017 -Q071 -.030 +.086  (.488) +.010 +.0%7
G. +.075 -.010 -.017 +.005 -.001 -.010 (.477) +.05?
H.

~.014 +.089  -.007  +.040  -.003 -.07% +.057 (.687)

—— . e e ot et e o e i b e e e e = UG _— - - —_ - - -

In the diagonals of this table »re placed the cpecific v-risncec
of the terts.

Chi-scuared for this table is found by finding the sum of the
28 terms found by scuasring the recidusl correl-~tion and ¢ividing by the
product of the numoers in the eorresponding pair of disgon=l cellrs.

Thus the term for cell B/E = (+.052)2 =- (.276 x .360). This sum
is multiplied by 120, the tot~1 number in the’ smmple. Thie gives the
vslue of chi-scuared.

The appropri=zte number of degrees of freedom is coleulated from
the following formuls:-

J((n-m?2_-n-m

L

where n = the number of tkste
m = the number of frctore ~ccumed.
In this m~trix n = 8 m=2 df = 13
Chi-scusred = 20.510

Entering Ficherte Table of Chi-scu~red distribution ~t 4f -'13
we find thot p lies bet-een .10 =né .05.

Thue the differences bet . 'een tne theoretic=l residu~l correl-tionsl
motrix assuming 2 frctors only ~nd the experiment~lly found m~tris c=n
be taken to be inrignificrnt.

We may therefore drc+ the eonclusion thnt there ~re no grounds fou
ascuming more thmn t~ o gener-l or group frctors to expl=in the

original eorrel ~tion~1 metrivy.
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Factore caleul~t~d by this method usu~lly 1-cX nesychologic-l
signific-nce, however. For ex-=mple, the fsctor lo=ding of -.3%50? i»
F~etor II for tect E e-nnot e-~sily be ifentified ~e = re-~1l vori-~hle in
hum=n n~ture.

Now e~gch prir of finrfl f:=ctor lo~dinge for e=ch tect c¢-n be
loe=ted =g jointe on = gr-ah.

The rel~tive positionsg of thecse pointe i< unch-nged if we rotnte
the ~xes but the v-luer of the f~ctor lo-~?ings may be re-ectimated in
terme whieh are psychologie-lly signific-at..

The aim of the rotation which hac been done in thesce reeults has

been to eliminste negative factors., It will be seen on inspection
of the factor losdings thsat this ie best sccomplicshed by rot=ting
snti-clockwise =bout %g degrees.

The gener-sl formulre for computing the new co-ordinn-tes are:-

1
K1

K cos Q +-K2 sin ©

1

1
K+ =Ky cos0 <K, sin0
2~ 2 ' 1

Where K, »nd Kp = the origin=l factor lo~dings for I 2n4 II
K% and Ké = the new factor loadings after rot=tion for

I and II
Q = ~ngle of rotstion.

For most purpoces, however, purely gr=phiec=1 methods suffice =o
this method is used here for i.lustrative »nurposes. The pointe
reprecenting erch test are plottes r»ccur-~tely on graph p=pers. The
axwss are then rotated snd the new factor loadings mercured from the
new axes.

FACTOR LOADINGS AFTFR ROTATION

QF THE_AXES_11° ANTICLOCKWISE.

| test. LS I 2 S
A .300 .?250
B 790 .134%
C 832 .000
D 770 .080
E 346 -.200
F 640 .3%0
G L1456 .560
H .232 504
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This rotation of the =2xes threough 110 =nticlockwis=ze would
appe~r to give the best psychologie~l merning to the factors in spite
of the fact that Lest E (the Figure Rensoning Test) still has a
negative second factor.

The first factor "g" is found to be appreciably precent in =1l
the intelligenee tegts and it would seem, therefore, wise to weight
each of the tests enuslly in c2lculating A pupil's "g" score. It is
hardly worth while weighting in accorcdance with Thompson's method.

The seccnd factor is easily identified as the "V" factor.
The isolation of this second factor indeed does nothing more than to
confirm that in constructing the battery they group together, as was
planned, as follows:

V Tests: A Vocebulary Test ny"® joading . 250
B "Alwmys" Test . 3“
F  Seriec Test . 340
G Classification Test .560

Bon-"V" Tests (probably "K" tests):

C Figure Clacsification Test.
D Figure Analogies Test.
E Figure Reasoning Test.

The battery of tests therefore seems to fulfill all that we
shall derand of it. For each pupil t=aking the full battery of
seven tests we are ther«fore =ble to give » me~mure of three factors:

1) From a total score - ng" secore-
2} From tot»l of A.B.F.G. - "y" seore.
3) From total of C.D.E. - "K"n score.

It how remains to be deseribed how these three measurecs were
found.

During the calculation of the produet-moment correlations
the means and st-=nd-rd deviation of the tests were calculated.

Thece are as follows: Mean. Standard Deviation.

Test A. 31.4 7.9

"~ B. 29.1 6.8

C. 10.1 2.8

D. 14.8 3.7

E. 25.0 Z.l

F. 23.5 .8

G. 30.6 5.1
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Now in another wmork the present author has prepsred tables
for translating raw scores of tecsts of known mesn =2né st-ndard
deviations into scores in a scecale of mesan = 50 and stsndard
deviation 15. In every case, raw scores were promptly turned
into these "standard scores" by means of this table.

We are now in a position to record the first stnage of the
results. The battery of tests was given in December, 1946 to .
group of 120 first-year pupils in a2 Boys' Secondary Grommar

School. Exactly a year later all these boys were retested #itu une s
same tests and under the same conditions.

The first result to be recorded is that the man scores in
each of these tests rose as would be expected. But the absolu:e
value of the rise is muech smzller than was expected. The
standard devisition remains almost identical. Here are the meanc

and st andard deviations of the seven tests in their —second
application. -

Mean. Stoandard Deviaition.

Test A. 32.9 7.9
B. 31.1 6.8
C. 11.% 2.
D. 15.8 3.1
E. 27.1 .0
P ohd (8
G. 32,14 5.0

Although they asre not used in the det2iled exsmination of
the ehanges in intelligence, the correlations for eseh test -
first result rsgrinst second result - are interesting in themselver,
These inter-correlations are done rith raw scores:

Iest. Correlstion Score/1946.__gSgore 19Y47.
A. 71
B. 74
C. 66
D. .61
E. .68
F. .71
G. .70

This set ofresulte is ruite in line with those recorded in
Chapter 5. The gener:l pattern of test "reliability" applies welil fc
this battery of tests if one takes into account the highly selected
popul=tion we =~re using in our experiments. Fir the total
population we mould expeet, if the pattern of the results were the
same, th»t these correl~tions would be at least .1 higher if
corrections were made for the selected nature of the group tected.
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Unfortunately, it has proved, up to the present, impossible

to obt+-in the stondardisation of the battery on a full 11 plus
year group to allow the corrections to be made, even if one used

the approximations of the Doolittle method.

The next step wos the most import-nt in the whole of the
statisticel work. Three sets of measures were obt-ined esch
year as is deseribed 2bove. These M"Total" scores were
correl ated, giving the following results. -

13 mg"  factor me=sures r (lst year/?nd year) = .70 Y gE.0uU6
2 nyn n n r (1st year/2nd year) = .72 ¥ SE.QU3
3)  nK® " n r (1st yesr/"nd year) = .658 ¥ SE.OU49

These correl~tions do not éiffer signifie-ntly =2nd for this
reason onegr~ph will serve the purpose of 211 three tests of

significeant "diserep=ney".

This graph was drarm giving first the regression line
predicting the most probable scofe in the second year, from a
knowledge of the first. This line is dra»n by plotting the str=ight

line graph o
Y= (ryx)( 3‘;72 )(X - Mx) + My.

This was done for each tmeasure". The st-ndard deviation of these
"foreeasts" is given by the expression

Itis ther: fore poscible to drasr a series of lines parallel to the
regres<ion line indiesting the probability of = particulzsr second
yesr score arising from a given first-yenr secore. The diagram below

illustrates this vy

i

Ihff./hbtucﬁ Scone (2‘\4 ytw)

Ihl—dliaa.a, Sewe (’ol‘ \/-(N)
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Suppose candidate X had a score of 50 in the first yesr tes
and a score of 5J in the second-ye2r test. This is represented by
the point x. He actually scores the most probsble result. But

suppoce X seored not 50 but 80 in the second year test. This is

reprecsented on the graph by point y. He has not =cored the most
probable result after one yesr. He f»lls in area B which means thet
there was over a 5 to 1 chmnce ag~inst him scoring as high as 80 in

the second year test.

Simil~1ly, if he scored 10 on the second year test (represented
by the point Z), he has achieved this low result with odds of 5 to 1
againet him. Thus Y0 per cent of all pupils will fall in
aress A. B. E. and F.

The actual graphs obtained for the three"factor" mesasures
are given in the graphs which nor follow. Notice that here the
percentile "lines" drawn are the 1lst, 10th, 25th, 50th, 75th

90th =nd 99th.

The first stzge of the investigation concerns only those
pupils who fall in areas A, B. G. and H. These number 23. To
. the examination of these 23 we nowv turn.
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CHAPTER 9.

ANALYSIS OF THE SUBJECTS WHO HAVE SHOWN SIGNIFICANT
CHANGE IN GRADING.

The twenty-three pupils so selected consisted of nineteen
who were placed in areas A. B. G. and H. from = consider~tion of
their two total "g" scores. Three more showed significant changes
if only their "g =~nd V" scores were taken into account, =nd one
more showed discerepancy when only his "g and K" was tnken into
account. A1l the nineteen with discrepsnt %"g9" scores had
diserepant seores in both (V and K) =and (V =2nd g). This is rather
unexpected but with thece numbers tests of significance of this
fact would revesl nothing. The following table lists their scores:

PUPIL. ("g" Seore. (vg" & V) Scores ("g" & K Scores.
Ist Yr. 2nd Yr. 1lst Yr. 2nd Yr. 1lst Yr. 2nd Yr.

A 30 50

B 3y 50

C 40 60

D by 56

E 46 58

F 50 60

G 51 62

H SZ 66

J 6 7Yy

K 73 76

L 82

M 25 24

N 36 30

0 u8 30

P 51 Y

0 58 4

R 65 By

S 74 56
T 83 62

U 80 86

v 69 0

W 31 8

X 76 86

|
I
"
il
I
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Inspection of this taeble shoxs thst the subjects A. §. T.

(i.e. those with cignificant changes in thelr "g" seores) have
been arranged so that A to L showed significant inereases in fg"
during one year, whereas M to T showed significant cdecreases.
There are thus 11 inererses and 8 deereases., In the "V & g"_
chjnge;:%wo inereases, and one deecrease, whilst the solefg & K"
chage is a significant inerease. Thig makes in all 1Y% increases
and 9 deer=snases.

The next task was to seleet A cecontrol group, This wat done
in the followlng wagy. All the pupile lying in the "g" scores in
areas D and E, combrising 62 pupils in all, were arranged in
alphabetical order of names and the first twenty on this list were
taken as the control group, These had seores *hich did not
appreciably change during a year. The mesan of their "g" scores in
the first yesr was 53.9.

Indl, therefore, 43 children had to be investig-ted in the
cuslitative way outlined above. We will now proceed to describe
the det~ils of this invectigation.

Tewo main sources offinformation were open:

(1) Evidence of the pupil's teachers:

(2) bvidence from an intervie: with the investigator.
Unfortunately, at this stage it proved impossible to earry these
investigetions any further. It was hoped at the start to be able to
visit the home and t21k to the parents, but there are many"soclial"
difficulties standing in the way of such fundrment2l investigotions

in England at the moment.
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(1) Evidence from the teachers: A1l te-:chers (15 in number)

were given the following duestion.aire to fill in about the
pupils whieh they had taken during this first year in the

gr:mmar school. Each form was taught by 7 masters:

(1) Without looking at your mark book, wouléd you say
that thies boy has risen or fallen in his form in
your subject?

(2) Now consult your mark book. Has he in fact risen
or fallen in his form position in your subject?

(3) Have you noticed any signifiesnt chang€ in his
att itude to school mork during the year?

(a) Has he taken more time thafh the average
to "settle dowm"?

(b) Would you say he has become significantly
"naughtier" or significantly better behaved?

(e) Has his written work, especially homework,
signifieantly ehenged during the year - for
the better - or worse?

(d) Hav-~ you any knowledge of 2ny event in his
omm l1life or his fomily life which eould have
radically affected him in any way? If so, what?

(e) Have your noticed any physical changes during
the year. If =0, what?

(f) Does he seem "maturer" than the aversge for his
age, or less mature, or average?

(g) Any further relevant information.

Thies evidence from questionnaires, for statistiesl purposes,
had to be marshalled and graded into a st=ndsard form. In this
case the evidence of seven masters had to be avernged out. This
was done in the following way:

Question I: If four or more masteres guessed that he had
risen in form position, the boy was given a plus
mark for this.

Question 2: As for Question 1.




Question 1 and 2: Where answers to question 1 and 2 agree

Ic)q
*——————-—~—EE;_BBy was given a mark O. Where the master "guessed"”

that he had risen when in fact he had fallen he was
given a mark - and viee versa, a mark plus.

Question 3: In sub-cuestions a, b, ¢, and f, a "majority"
opinion of masters'is taken.

(a) plus mark for the ancswer "mo"; - mark for answer "yes"

(b) plus mark for "better behaved; O for no change, n
and - for worse behaved.

(e) plus for improved written work, O for no change, and
- for worsened written work.

(8 plus for any event recorded by any one master which
in the opinion of the present writer w=2s an event of
such import=nee thst it should have materi=lly

scsisted the pupil, and - mark for any event which
would tend to set back the pupil. O for no event

of import -nce.

(e) plus for improved health ss indicatcd by general
health or rapid sturdy gro—th. - for a fzlling off
in his hesalth stnandard, for continued absence for
health rensons, ete.

(f) plus for maturer; 0 for "aver-ge", and - for less
m=zture.

(g) not marked, but commented on in the text later.

Care was tsken to mix the papers of the control group and the
group being investigated before handing to the masters. They were

given no clue as to who were in the control group and who were not.

The following table lists the results of this investigation.
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Contingency tables for each of these sets of data were
prepared, and now follows an investigation of their significance.
For eonveni ence, those shose intelligence significantly changed
are ¢a2llled the o< group. Those whose intelligence rose
during theyear are called the (3 group, and those whose
intelligence fell the a/ group. Thus <™= B+ ¥

Question 1_:
Table showing the relstionship bet reen rising in
intelligence score and the "guess" of masters whether or not they

have risen in form position:

oL
/. -T-
&) ¥
+— : S
Guessed -+ q 2 11
Rise in i
form | - 5 7 12
position .
1% 9 23 |
Chi-scuared = 3.88hh = 1 P<:\ .05

We may safely eonclude therefore that the same factors which
determined the change in level of ability measured by the
intelligence tests in some way or other made a Subjective

impression upon the masters who took these pupils.



(1L

A further table compares the results of the groun who
signifie-ntly changed their intelligence level w#ith those of the
control group. ¥et another table compares the results of the

control group with those ghose_intelligence grading significsntly

rose:
Guessed rise or fall in form position:
+ —
11 9 20
Control
Pova 11 12 23
22 21 43

By inspection there is no significant relstionship here.

Guessed rise or fall in form position:

+ —
,_-__T______,___T
il 9 20
Control 9 5 1Y |
JL 20 1% 3Y ]

Chi-souared = .29 n 1 Plaes bet7een .7 and .5

We cannot therefore conelude that the masters were able to
distinguish between those sho chamged their intelligence and
those who did not by the "total impression" whieh pupils.made
on them. Obviously this first "guess" of the masters is a very
complex judgment and whilst the changes refleeted by the
intelligence tests do not go un-noticed, there are side by =side

with intelligence other factors which dispose the teacher to
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estim~te progress or retrogression of their pupils. This is a
most import-nt conelusion. It is believed that it is of
considerable import nce to those investigators working on the
construction and usage of School Record C-rds. T e pre<ent
author int -nds to follow this conclusion, with a properly

designed full-sc=le experiment to confirm it in 3 more det-iled

manner thon this p=articulsr set of results allowns.

Question 2:

We may investigate first the results of this cuestion by

the same methode as were used for Question 1.

a(
¢ r

+| 9 | 3| 12
Aeturl rise

in form - 5 6 1l
position, 1% 9 23

Chi-smuared = 2.1 n=-1 P lies between .1 =and .2

We e-mnot conclude that marks gained during the first year
at school (foom tests, homevorg marks, and examination marks) can
signifie=-ntly be rel-ted to an.incre“se or decrease in
intelligence test seore. There are indicrtions in the table of
a trend in this direection but th -t trend might very =«ell be
attributable to chance distribution. When the rel ~tionship bet een
answers to Questions 1 and 2 is invectig-ted we obt-in the

followiing t-ble:

umm—
Guesgsed fiise in Form Position.
+ 15. 5. 20.
Actual Rise 7 | 16 23
in form 29 21 43
nosition, i
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“hi-souared = 8.5 n a2 1 P £ .01

It will be seen that there is a highly =ignificant
rel~tionship bet veen the "guesses" of the teacherc and the
actu~1l recorded ehanges in form porition. Partly, of cour<e, this
is due to memory of the acturl figures but the chief part in
this rel-tionship is played by the ability of teachers after a
year with a set of pupils to get an uneonscious "grasp" of the
abilities of their charges, This subtle ability of teachers is
slightly better at estimating c¢hsanges in intelligence than in
attainment, wshich in itself is ouite remarkable and worthy of
following up.

Column 3 of the table wxbehr deals with the me~sure of
agreement between the answers to Questions 1 and 2.

The first t-ble me~sures to what extent masters' "guesces"

agreed with re lity for the o(,group and the eontrol group.

Agreement.
_*+ o - ,
/’l 1 |15 | 20
Control o y 16 1 3 23
2_ 31 7 43 n

]
Chi-sousred (by Snedefefs Method) = 1.91 n
P 1ies between .3 and .5

= ?

There is thus no evidence to show thsat masters find it more
difficult to "remenber" or judge the merits of the emtrol groun

than those “hose intelligence has significantly altered.
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The answérs to the various parts of Question 3 are more

directly related to our researches.

Question 3 (a) deals with the eomplex phenomenon shich teachers

call "settling dom". It is indeed a str=nge new world which
little boys and girls of eleven are thrust into %k when they
transfer to = Second~ry School. They come from the Prim-~ry School
where for - ye=r at least, they have been "top dogs" into = world
where they are very mueh the "under dogs". Big boys and girls
laud their power and experience. New tasks, new teaching methods
and hosts of new teachers to eontend with. This is espeeially
true of those pupils transferred to a Grommar type of Secondary
2chool where the adcded complie~tion - that the boy who was the
bright boy of his Junior School now turns out to be the dull one
of the highly seleected population which constitutes a "grammar"
year, It is secarcely to be wondered that individunal differences
in the sbility of pupils to find their feet and settle down are
shomn ruite markedly. Of the 43 children examined in this
investig»stion, 10 éhowed some difficulty in "settling dowm".

When oneexamines the o( group ag-=inst the control group the

following table r=sults.

+— -
A
Control 16 [} 20

X 17 ¥ 23
| 33 10 43




There is obviously no significant difference between the

sbility of the ol group to settle down and the ability of the
control group so to do.
When the é group is analysed side by side with the

control group the following picture results.

+ —
Control.| 16 & 20

13 1 14

29 5 34

Chi-Somuared = 1.08 n =1 P is approx. 0.3

There seems to be no signifieant differenece between the
ability ofthese groups to "settle down'.
When the F group is placed beside the Xgroup the

following tnble results:

e e e i s + —
8 13 1 14
b N 5 9
17 6 23

Chi-srusred = 6.7 n =1 P is less than .01

It would =seem, therefore, even if we make allosrances for
the small number in one cell of the table fhat there is a highly

significant difference between the ability of the two groups.
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Those pupils whose intelligence score rose did in fact find
it easier to settle down in the first yerr, according to the
judgment of their masters., Thie is » highly significant fact.

It was pointed out Aabove that this "settling dowm" is a complex
phenomenon which would need further det~iled investigstion in
order to unravel its many strings. But it is certainly
som@hing which is connected with the total psychologiesl make-
up of theindividual and is probzbly not so mueh due to the more
direet environmenta=l factors in personality. The main
contributory f=ctors are "innate" ones which reflect the ability
of the individual to cope with the —orld of people. Introversion,
extroversion, the "W' f-ctor, schizoid - wmanic depressive traité
and so on, would probably, in the opinion of the -riter, be
highly represented in this ability. But this is only

speculation aroused by the interesting result obtained. It does,
however, indicste the lines which =2 further research could

profit=bly trxke.

Question 3 (b) _ desls with another eanplex phenomenon - behsaviour

in school. By behaviour here is meant the limited feo-ture of
gener~l behaviour, the villingness or otherwise of the pupil to
co-oper~te 1ith the school in general. Thie is the populsar,
school-masters'! use of the word. It is » purely subjective
juégment »nd vories accordingly from te-cher to te~cher.

Improved behaviour is therefore difficult to estimnte accurately,

put it is remarkable how c¢lose the rgreement of mastere was on
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the nuestion of improvement or retrogrecsion on this point.
flasters agreed better in deciding the ehange of ben-viour th-n
they usu~lly Ao in estimnating the level of co-oner-tion.

The o( group is firest eomprr-? =~ith the controsl groun.

+ 0 -
- — - T
Control 3 i3 Y 20 ‘T
X 3 | 13| 7 o3
j— — 4
' | 6 26 .11 43

¢

lhere is obviously no gignific-nt differances here, The

folloing t»ble comp-res the (&grou:) 7ith the control grouas but

it unites thore ~hose beh-viour has not =iznific-ntly zhonge? =ith
thoce ~ho chored improvenent:
+& 0 -
Control 16 Y 20
_G 12 A 1Y
28 6 3Y

Sigl’lific’-‘nt rifferrnce,

Ihe p =n”n b/groups ATE no™

Ag-~in, it ie obviourly by inspection thwt there i

comayred:

e _t&o0 -
—— S
3 17 2 1
g 5 T
I)
A &
Chi-sru~red « 2.6 n =z 1 P = aporox.

f
m

no
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Thur there ~re not suffieient grounds for coneluding th-t
the boys those intelligence inecrenced nleo inere-~ced in co-
oner~tion with the echool, slthough larger »numbers might in“ie-te

sueh a trend.

Myestion 3_(c) desls with the -witten worx of pupils. No=

written morz in a Gr-mmar school refleectes more th-n eap-city to
do work. Tt ie not =0 much »n 2tt-~inment test nc -mother fruit
of ruestion 3 (b) - the co-oper~tion with the sechool. Most of
the written wrk is in fact homework, so that this renrecents
21so those factors »aich ~re ceoncerned with the eo-oper-tion of
the parent =nd home with the school, or, more naceur-tely, the
ability of the home to co-oper~te with the school. It is
difficult for » child who h9s sever-~l older =n? younger brotrers
and sicsters in small houses ~nd with the short~ge of fuel to have
the csort of wonditions fsvour-ble for the nroduction of goor
written homework. Ag in, the "free-time" of the pupils v=ry »
gre~t de~l in there @rys when so many children (30 per cent in this
particular school) do p=id work of some xind or snother. Together
with this there are 2lso factors of =so complex a e~us=tior that
we have to describe them as intrinsie-lly individusl, whilet
recognicing that somerhere they havc objeetive eausation which hes
not been exnosed.

Firestly, group /3 is compared with the control group.
—F-and 0 are combined:

+0 -

Lontrol 15 5 20
(3 12 2 1Y
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Thereic, by inspection, no significant difference. When ﬁg

ie compared with 8/%he following t=ble results:

+o -

f} 12 2 1k
Yl 6 | 3 9
18 5 | 23

Chi-snmuared - 1.1 n=- 1 P = approx. .3

-

Thereis thus no evidence to show that boyé whose intelligence

test roce cansiderably, improved their written work in gre-ter

proportions than those whose intelligcnee fell.

Guestion 3 (d) concerns known events which have occurred in the
life of the pupil during the yeor which may have had some bearing
upon his effieieney == = pupil.

It is » e¢3d comment on this world th=t no masters could
discover mny pupil who hnd experienced events which could have
materially chonged the pupil's efficieney in the positive directiorn.
No parent even won 2 large figure on the football pools ensbling »
larger house to be purchssed, There were n number of evente,
however, in the negsative direction - eight in all. These could
be classified as follows:-

(1) Veath of one parent. (?)
%? Serious acecident. (1)

3) Sericus illnesc of porent 533
h) Broken homes. 2
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Here is group E/ compared to the eontrol group.

e . o F X 5 u 9
s e et — e - | ———— ———r—
Control 18 2 20

Chi-sruared « 7.5 n=1 P is less than .01
Even allo~ing for the sm»sll numbers in some cells, this
result 1s so highly signifieant that it is = justifinable coneclusion
th~t there is evidence to believe that "catastrophe™ in the lives
of pupils oceurred more frecuently amongst those whose intelligence
level deteriorated than 2mongst the eontrol group.

The next t=ble eompsres groups 63 et ar”

B2 o
[- | 5 2
L A 23

Chi-seuared = 2.6 n =1 P = spprog. .1

o
|

NiE N

This eomperison shows ~n ineignificant relationship but t=ken
in relationship with the nrevious result, it may =afely be concluded
thast "catastrophe" in the life of the pupil is reflected in come
reduction of his eap=city to perform in intelligence tests. As far
as can be ascertrined, none of these eight events were so immediate to
the second time of testing that the result could be sttributed to the

direct, immediate "shock" effect.
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This is =2 most interesting conclusion. It =eems to the<
precent writer that it points to the factors shieh 2re of funds-
mental import~nce to chnanges in intellective caprecity. It is not
so much the type of home in gener-l which is importent. It iz not
socio-economic status as such which determines how intelligence
grows., It is rather the complex working out of the intimate inter-
personal relation of the home and its deep effectcs on the ego which
determines the rate of grow«th of intélligence. As in =211 these
investig-tiors of relationship bet reen rate of intelligence growth
and person-lity chmanges, the most important f-ct seems to be thst
it 1s the developmental changes of the deeper processecs of an
individual' s personality which are primary. Events which are
clnecified 25 trauma affeeting the whole emotional and psychic
inner 1life of the subject are more likely to influenee the rate
of growth of intelligenece than more superficial changes, however

rsdic~l these may appesr at fircst sight.

Ouestion 3 (e): This nuestion coneerns the physieal fitneses of the
selected pupils. There is no consistent henlth record c-ré kept
covering the period at school so that it was necessary, in
analysing the fnctor, still to use the subjective judgments of
the masters.

The @group ie first ceompar=¢ with the eontrol group, and

ﬁ““ 0 are grouped together:
+9 -
Control 16 Y 20

ﬁ 14 o | 1u

) 30 y [ sy




1.3

Chi-snusred = 3,1 n = 1 P"’;?‘““‘; fa. 105

With such small numbers in the cells, this chi-sruared must

be regarded as insignificant. The eontrol group is now compared
with the (group:

+0 -

Controll 16 Y 20
15| vl 9]
21 8 29

Chi-souared = 1.8 n =1
This is insignificant.
Finally, the (Bﬁ’b/groups are compered:
to -

[5’ 1Y 0 14

TS T WY

e e e et o e e —

p— - o—

Chi-gru=red = 12.% n =1 P <: .01

Fven making nallowence for the small number in some ecells, this
is signifieant evidence from which to conelude that there is
evidence to show that puplls whose henlth has deteriorated recorded
s fo1lling off in intelligence level. The extent of the relation-
ship #18 probsbly not high but it is sufficient to demonstrnte thst
physie=1l health, ment 21 he~lth and =sbillity »re inter-related factors.

The final nuestion ®hich c¢an be subjectad to statistiec=l
tre~tment concerns "maturity". The age at which boys come into

adolescence varies consider=bly. The masters #ho made Judgments
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on maturity were asked to take into account the various well-kncmn
fe~tures éonnected with sexual maturation - e.g. voice bre-king,
hair on élgin, interests and gener-=l "poisem.

The 0< group is first compared to the Conteol group.

F and 0 are combined.

4o -
Controlr 161 4] 20
o [18] 5| 2
31 9| 43

On inspection there is no =ignifieant difference between these
two groups.

The {jand a/ groups compared give the following table:

+& 0 -
Bl 14 o | v
N 5 | 9
18 5 23

Chi-sruared = 9.9 n =1 P is less than .01
This means th=t even taking the small numbers in certsin cells
into account we may re=sonably draw the eonelusion thot those
puplls who matured e-rlier th=n the rest showed improvements in
their intelligence level.
Now this resultlis at first glence rather surprising - for
n

the follo#ing resason. /The graph showing the aversge intelligence

test scores agoinst age, to which e referred in =»n earlier ch=pter,
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the rate of growth of intelligence would appear to f-11 off with
approachingmaturity. Yet when one studies individuals it is
reei sely those boys #ho mature early who make a spurt in »=bility
to do intelligence tests. This is illustrsted by reference to A
the following graph whiceh is only.meant to be illustrstive -

i.e. not acecurately plotted, but which is the only <=hape which will

conform to the asbove data

Thten c:gll'l( e TesF Secore.
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Curve I reprecents the development in intelligence of =
boy who matures (sexu=1liy) late; i.e. between 11 =nd 17. His
rate of growth is chown »s slower thrn the averoge (Curve III).
Curve II reprecents the development in intelligence of = boy
who matures early i1.e. betteen 11 =nd 1?; the rate of growth i=
faster than the average.

There appe=rs » contr~diction in this. How i=s it to be
explained? This is yet another ex~mple of the dangers of using
the =tatistiesl "aver-ge" to draw conclusions about specific
individuals. Growth to maturity is, of course, s complex
phy sio-psychologienl ﬁrocess. It mesns to the individfu~l, mcre
than any other single f-ct, the opening of =n entirely new world
of experience. It gives new fields for the cxereise of cognitive
abilities but, more than that, it provides new drives and urges
for the whole personality in the business of living. It raises
comnlex problems of individunal responsibility in ocuite new forme.
Thece f-cts, it waould seem, are r~flected in the narrow field of
ability to do intelligence tests, If the emergence of new "drives”
and "motives" e~n influence basic =2bilities in thls w-y, how
mich more would we expect it to influence those abilities (like
the ability to do = resl job of work for ex=mple) which derive
more directly fpom the demands of the world outside the
indivicdual's own psyeche. This accords with the experience of
te=schers who finAd th=t m2turity (both sexu~l and soeinl) does in
fact affeet considerably the sbility of pupils to profit from

instruction. We must, in drawing conclusions, especinlly

rer ember this point.
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Yet there is no real contradiction here. It is only an
apparent one, drawing special attention to the dangers of deductive

arguments in psychological seience.

The last section of Question 3 gave masters the opportunity of
recording any special features not eovered in the foregoing cuestions.
There were only four entries in all here, and these were of value
only in assisting the investigator himself when he interviewed the
pupils individually.

The 1ast stage of the investigation, that of a personal inter-
view with all the %3 boys whq were reported upon by the masters,
proved to be of little value in throwing any special light on the
problen.

An attempt was made to confirm the rotings of masters on
"maturity®™ andon speei=l events in the life of the pupils which may
have some special significanee. In the case of estimation of
"maturity", this proved to be very difficult in a short interview
and was sbandoned. Only one further cace of "speciel events" was
brought to 1ight, but this was not investigated because it was of
so recent origin that it could have only reflected itrcelf as an
timmediste" causation. The pupil, anyhow, was in the control group.

It was also intended to try to est imate the nature of the home
back-ground - whether the parents co-operate in helping the child
to do his school work, his home-work, ete. This, it is well-known,

. 1s an important faetor in determining succeses in 2 grammar school.
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It was found very difficult to make sueh estimations of home
co-operation simply by interviewing the pupils. The recults
ceemed to be so unreliable that no analysis was facde.
This indivicdurl intervie: appro=ech, therefore, on the

whole proved to be non-productive. The reasons for this would

seem to be that the technirue of child-interview 1is still not

properly worked out or mast<red by the present writer.
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CHAPTER 10.

«...CONCLUSIONS. ...

In this thesis we have ranged over the whole problem of
selection for secondary education =t eleven plus. We have
analysed the nature of thece problems and in some attempted
accurately t o ask speeifie ruestions, direct anwmwers to which
will illuminate the whole. Finally, we have carrieé out a
pl=nned piece of research in sesreh of sn answer to a concise
ruestion 2nd have been able to give some direet =nswers.

During the argument it has been import-nt to stote =2t times,
the gaps which it is felt have to be filled in to give 2 more
complete answer to the gener-1 ~uestions, anéd have =t timesg
formulated cert~in gener-l propossals for further research. It
is the intention of the author to press forwnrd, himself »nd in
co-operition with other workers, to earry out this resesrch
planned for the future.

Since at e~ach stage various definite caelusions have been
drawn an” st-ted it will not be necessary to restste them. It
only remains for certain general eonclusions to be dr=wn.

The nuestion of seleetion at 11 plus was approached from
t#o sngles (1) What is a suitable criterion from whieh the
efficiency of selection is best rel-ted? (2) To what extent is
the variability of.intellectual growth attributable to f~ctors which

are within our control?
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The recearches of the suthor le=d him to answer in the
following way.
(1) The criterion of success is a historieally determined one.
It varies with the nature of the social needs of the day which
always pound urgently at the edueator's door. We are moving
towvards a society whose production »nd inter-personal (soeci=l)
technicues will demasnd a far higher proportion of first-class
able people than ever before in humasn history. We are, in fact,
moving towards a society which may be charrseterised as a society
of the democr»aticed genius. This reruires that the eduecation
system seeks means of developing the potentialities of every
single individual. More than that, it must utilise sll av-=ilable

knowledge of the plastiecity of human personality snd ability,
creating conditions for the fullest development of all.

(2) Th@s answers to the second cuestion follow naturnlly from
the answers to the first when combined with our specific results
together Qith the rapidly accumulsting body of resesrch data
pointing in a similsr direction.

We conclude firstly that the limits of prediefion accuracy
have been re~ched by the best selecti&n technirues at present in

use. Further improvement is impossible becruse the rem~ining

hum-n_ability. The factors which lead to this uneven develop-

ment are complex integrants of the inner development of the

individual 2nd the igp=act of an ever-chrnging environment on him.
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We have discovered tert=in of these environment=1 factors but
have shown that they are scarcly traceable to isolrted events or
conditions.

Intelligence tests are constructed principdlly to smooth
out the effects of such change-producing factors, yet it is shomn
thet the results of these are not so stable 2as an inspection of
the "aver~ge" (st-tistiesl avernge) child might lead one to
conclude,

How mueh more vari=ble and plastiec must be tot»nl soci=l
performance which is the result of an integr-tion of "intelligence"
"drive", "motives", "kno#ledge", =and the char~cter of the individual's

emotional connative life!
It would seem, therefore, to the author that our researches

have contributed to the point of view whieh deelsres th»at selection

into three "types", described in the Norwood Report, should be
abandoned as impossible and wnsteful; and it supports the point

of view of those aho say that secondary educ-~tion dwould be

carried on in Comprehensive Schools whose conditions in reg-rd

to space, eruipment, ocuality of staff and especi-=1lly st-ffing-ratio,
should be far higher than obt-ins at present in all the munieipol

secondnry schools of tod-~y.

- - - -2000 - -~ - -

M~rch, 1948. )
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