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Prefaceo 

My sixteen years teaching experience has been variedo 
I have taught pupils i n the primary school^ before thay have taken 
the grammar school entrance examinationj i n the grammar school after 
they have been successful, and i n the senior elementary school af t e r 
they have been rejectedo Like many of my colleagues, I have often 
had misgivings on both the methods and the results of selection, I 
have found that the grammar school s t a f f s are usually less pleased 
.with the r e s u l t s of selection than those of the primary schoolo 
TTiere seems to be a tendency i n the grammar school to judge pupils, 
on entry, from the standard of the "A" p u p i l and, i f I may venture 
a c r i t i c i s m , grammar school teaching i s too often biased i n favour 
of these "A" pupilSo This, no doubt, is due to the f a c t that a l l 
roads i n the grammar school lead to the school c e r t i f i c a t e exarain-
atione The new examination system may give the grammar schools 
freedom f o r development i n spheres other than academico 

The object of t h i s t r e a t i s e i s to investigate, i n some 
d e t a i l , the methods of selection used i n this county over a number 
of yearSo Unfortunately, I have been able to deal with only the 
selected p u p i l s , as information on the unselected pupils, for- the 
years i n question, i s unavailableo Tracing the scholarship results 
•as f a r back as 1934, and the school c e r t i f i c a t e results back to 
1939 has been a tedious oper^timo Eov/ever, I am greatly indebted 



to the Director of Education and the Headmaster of the school 
f o r permission to use the res u l t s . I am also very g r a t e f u l to 
the Northern Tj&iiversities Joint Matriculation Board who so readily 
gave me permission to use t h e i r school c e r t i f i c a t e resultso My 
debt to Professor Peel cannot be overestimated, f o r without his 
ready guidance, the work would have probably foundered on some 
s t a t i s t i c a l reefo 

Do Rutter, 
The University, 

March 1949. - Durhamo 
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Chapter Oneo 
Introductions The Problem of Selectiono 

One of the most d i f f i c u l t and controversial problems 
confronting educationalists today i s that of deciding what type of 
secondary education i s best suited to the individual childo Since 
the demand f o r grammar school education f a r exceeds the supply, the 
problem has resolved i t s e l f i n t o one of decidirg which children are 
best f i t t e d f o r grammar school educationo As a r e s u l t , the entrance 
examination f o r these schools has become highly competitive» Various 
methods of selection have been, and are being t r i e d , all,having the 
same aim, that of choosing those pupils who would benefit most from 
an acedemic educationo To estimate the success of any method of 
selection, we must follow the careers of the pupils selected through 
the grammar schoolo However, no matter what c r i t e r i a we use as a 
measure of success i n the granmar school, we must not expect too 
high a comparison with the entrance exarainationo The l a t t e r , i n f a r 
too many cases5 occupies only an hour or two, and i n such a short 
time the e f f e c t of extraneous factors can be oonsiderafeleo Many 
auth o r i t i e s r e c t i f y t h i s , to a certain extent, by a system of 
transference between the types of secondary educationo Schemes of 
transference are worthy of much more consideration than many 
authorities are giv i n g themo 

Several authoritiesT'ihave inaugurated systems of selection 
using q u a l i f y i n g examinations incorporated with a record of the 
pupils' progress i n the primary school and the head teachers' estim« 
ate of f i t n e s s f o r entry into the grammar schoolo An interesting 
method i s that used by the Borough of Walsall since 1944o (Refo D o 
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A l l candidates are given two intelligence tests with a three weeks 
i n t e r v a l , the average r e s u l t being taken. The grammar school places 
are then shared out, each primary school being awarded the number 
of places corresponding to the number of i t s pupils gaining the 
minimum LQ, necessary to f i l l the grammar schools. The places are 
then awarded to the in d i v i d u a l pupils on the combined r e s u l t of the 
intel l i g e n c e t e s t s , the school report and the primary school examin= 
ations. The intelligence tests are weighted i n the r a t i o 3 s 2 
against the combination of the other two. This method of selection 
•avoids the extremely d i f f i c u l t task of comparing assessments of 
head teachers. 

A simila r scheme involving primary school ratings has 
been recently introduced i n Middlesex. The primary school ratings 
are on a f i f t e e n point scale and are based on the average mark of 
the pupils of each p a r t i c u l a r school i n a qualifying examination. 
Awards are made on the t o t a l of marks i n the qualifying examination 
and the "grading marks" of the primary school. 

Experiment i n the method of selection i s a very welcome 
features However, the value of any method of selection i s best 
measured by a comparison of the achievement of the pupils i n the 
grammar school with t h e i r achievement i n the qualifying tests. I t 
i s the aim of t h i s work to make such a comparison. There have been 
several investigations of a similar nature, many of which have made 
valuable suggestions f o r the improvement o f t h e technique of 
selecting pupils f o r the grammar school. 

AoDa Amos (Ref. 2) came to the conclusion that the 
best pre d i c t i o n of secondary school success was from a combination 



of in t e l l i g e n c e tests and ordinary school examinations, J.W, 
C o l l i e r (Ref. 3) compared entrance results consisting of attainment 
tests i n English and Arithmetic and an Intelligence Test (M.H.T.3) 
with marks gained i n the secondary school. His results showed 
that the Inte l l i g e n c e Test was the best predictor, the Arithmetic 
Test was the worst, while the best prediction was obtained by a 
combination of a l l three. He also suggested a weighting i n favour 
of the Intelligence Test and the English Test. A.G. Hughes (Ref.4) 
supported the use of a "ca r e f u l l y constructed intelligence t e s t " 
i n addition to the English and the Arithmetic examinations. 

C.W., Valentine (Ref, 5) investigated the progress of 
several pupils i n the secondary school. He compared t h e i r order 
of merit i n the entrance examination with t h e i r order of merit at 
various stages of the secondary school. He found p r a c t i c a l l y no 
r e l a t i o n between the order i n the entrance examination and the 
school c e r t i f i c a t e examination. A better prediction of school 
c e r t i f i c a t e order was given by the order of merit after one year i n 
the secondary school, a r e s u l t which was to be expected. 
Valentine was an early advocate of the transference of pupils 
unsuited to the grammar school, to make way fo r those better f i t t e d 
f o r t h i s type of education, 

T.E. Stubbins (Ref. 6) conducted a follow-up of two 
groups of 180 boys entering grammar schools i n 1930 and 1931, and 
taking the school c e r t i f i c a t e examination f i v e years l a t e r i n 1935 
and 1936 respectively. The entrance examination consisted of 
attainment tests i n English and Arithmetic, an Intelligence Test 
and an estimate mark supplied by the primary school headteacher. 

For the pupils concerned, he found that the English mark i n the 



the entrance examination was the most r e l i a b l e predictor of school 
c e r t i f i c a t e marks: the headteachers' estimate was of p r a c t i c a l l y 
no predictive value; the Intelligence Test was the best predictor 
of Mathematics and Physics, while the Arithmetic marks were of 
l i t t l e value, except when used with the Intelligence Test to 
predict school c e r t i f i c a t e Mathematics. 

Probably the f i r s t large scale investigation into the 
problem of selection was carried out i n 1937 i n the V/est Riding of 
Yorkshire (Ref, 7 ) , The object was to f i n d the r e l a t i v e value of 
two types of examination, the f i r s t consisting of a Moray House 
Intelligence Test with ordinary English and Arithmetic Tests, and 
the second consisting of three Moray House tests i n Intelligence, 
English and Arithmetic. The results i n these tests was compared 
wit h the order of merit as estimated (before the tests) by each 
elementary school headteacher. The order of merit was reversed 
and treated as ordinary marks. For the unselected pupils the 
multiple correlations of each examination with the headteachers' 
ranking were almost equal. For the ^ s e l e c t e d pupils the multiple 
c o r r e l a t i o n of the standardised tests was s l i g h t l y better than that 
of the ordinary t e s t s . I n each case the Arithmetic had the 
highest-predictive value, with the English the least. Amongst 
other recommendations, the report suggested that the entrance 
examination r e s u l t s should be considered along with the elementary 
school headteachers' ranking (mffde before the examination) plus a 
grading of the pupils on a f i v e point scale. 

The West Riding provided material f o r a similar 
enquiry by W.R, Emraett (Ref, 8). He compared the entrance results 

of about 1,000 pupils i n 1933 and 1934, with t h e i r order of merit 



estimated by the grammar school headteachers two years l a t e r . A 
fur t h e r comparison of about 750 of these was made with t h e i r 
estimated order of merit after three years i n the grammar school. 
The entrance examination consisted of attainment tests i n English 
and Arithmetic with a Moray House Intelligence Test. These were 
compared with the grammar school headteachers' ranks, as before, 
the ranks were reversed and treated as ordinary marks. His 
res u l t s showed that the best single measure of la t e r performance 
was the Intelligence Test. Considering the three entrance 
examinations as a team f o r prediction purposes, the Intelligence 
Test was almost equal to the English and Arithmetic papers i n t h e i r 
best weighted combination. 

On a s t i l l larger scale W.W. McClelland (Ref. 9) 
conducted an enquiry with the object of finding which test or 
combination of tests was the best predictor of secondary school 
success. His tests consisted of Intelligence Tests, standardised 
scholastic t e s t s , ordinary school examinations and teachers' 
estimates concerning pupils entering the secondary schools i n 
Dundee i n 1936, "TTie results of the tests were compared with the 
secondary school teachers' estimate of success after three years i n 
the secondary school. The investigation indicated that the best 
battery f o r predicting secondary school success consisted of the 
I.Q., the combined English and Arithmetic i n the qualifying 
examination, together with the teachers' estimate i n English and 
Arithmetic scaled on the actual mark gained i n these two. I t also 
showed that the t o t a l English and Arithmetic mark gained i n the 
qua l i f y i n g examination had a higher predictive value than the I.Q. 
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This investigation concerns pupils entering a grammar 
school from 1934 to 1943, the year 1937 excepted. The actual 
marks gained by the pupils i n the various examinations were 
compared with the actual marks gained by them i n three separate 
school c e r t i f i c a t e subjects f i v e years l a t e r . Previous 
investigations have used a single c r i t e r i o n of success i n the 
grammar school, usually an estimated order of merit. I n t h i s case 
the c r i t e r i o n i n complex, consisting of three assessments. Using 
Peel's method of calculating prediction f o r a complex c r i t e r i o n 
(Ref, 10) the predictive value of the entrance examination for 
certain a r b i t r a r y weightings of the tests was calculated. I n 
addition, the maximum prediction of the entrance examination and 
the weightings of tests and c r i t e r i a associated with i t were 
obtained. 



Chapter Twoo 
Method and Scope of the Enquiryo 

The school concerned i n the enquiry i s a large mixed 
grammar school i n an urban area5 drawing pupils from a d i s t r i c t 
where the predominant industry i s co^l-miningo The annual intake 
i s about ninety s i x being approximately l o % of the age group» The 
number of pupils i n the area going to private grammar schools has 
always been negligibleo There i s no technical education and the 
competition f o r entry to the granmar school has always been very keeno 
The age group consists of those pupils who are eleven but^not twelve 
on 1st August of the year i n v*iich they s i t . The character of the 
entrance examination has changed considerably over the period of the 
experiment, and since the object of the investigation i s to coD^are 
the p r e d i c t i v e values, a detailed statement of the methods of 
selection i s warrantedo 

1934; 1935, 1936o 

A l l pupils i n the age group were given a qualifying 
examination i n English and Arithmetice About one= t h i r d of these 
took the competitive examination, which again consisted of unstand= 
ardised papers i n English and Arithmetico I n each case the 'English 
and Arithmetic were weighted i n the r a t i o 3 1 2 and i n the Competitive 
Examination there was an age^allowance of 1% of the actual marks for 
each complete month of age below 12 yearSo Final selection was made 
af t e r an interview which involved a number of pupils equal to 160% 
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o f the places available. The number of pupils whose entry was 
decided by the interview i n any year, was small. 

1 9 3 8 and 1 9 3 9 . 

A l l pupils were given a qualifying examination i n 
English and Arithmetic, weighted i n the r a t i o 3 s 2 . Approximately 
4 0 % proceeded to the Conpetitive Examination, which contained i n 
addition to the unstandardisod papers i n English and Arithmetic j an 
unstandardised Intelligence Testo The weights of the three tests 
was almost equal. I n 1 9 3 8 , an age^allowance of 2 % of the possible 
marks was given i n the Qualifying Examination, but i n the Competitive 
Examination t h i s was reduced to 1% f o r each month of age below 1 2 o 

I n 1 9 3 9 , the age-allowance was the same f o r both examinations, 1% of 
the possible marks f o r each complete month of age below 1 2 years of 
age. There was no interview i n either of these yearso 

1 9 4 0 , 1 9 4 1 , 1 9 4 2 , 1 9 4 3 . 

Entry int o the grammar schools f o r these years was 
decided on a single standardised Moray House Intelligence Test, 

TTie year 1 9 3 7 i s omitted owing to the fa c t that the 
entrance r e s u l t s f o r th a t year are not available» The method of 
selection f o r that year was similar to that f o r 1 9 3 8 and 1 9 3 9 o 

' I t has always been the practice i n t h i s counjsy to provide a 
supplementary examination f o r those pupils who are unable to take 
the usual examinations through i l l n e s s . 

I n the grammar school, a l l pupils enter f o r the school 
c e r t i f i c a t e examination a f t e r f i v e years5 no p u p i l i s kept out of 
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the examination, even though his estimated chance of passing i s 
n e g l i g i b l e o The school c e r t i f i c a t e examination i s that of the 
Northern I t o i v e r s i t i e s J o i n t Matriculation Board, who very kindly 
permitted the use of t h e i r examination resultso Only those pupils 
who completed f i v e years i n the school and took the school c e r t i f i c a t e 
examination i n English Language, English L i t e r a t u r e , Mathematics and 
Geography were consideredo A l l were taking the examination f o r the 
f i r s t timeo This reduced the number of pupils i n the experiment 
considerably as premature, withdrawals, transfers to other grammar 
schools and pupils who missed one or more of the examinations were 
omittedo English Language, English L i t e r a t u r e , Mathematics and 
Geography were used as a l l pupils i n the school take these subjects 
i n the school c e r t i f i c a t e examinationo The following table shows 
the number of pupils i n the investigation s° 

Year Boys 1 G i r l s T'otal i 

1934 18 26 44 ' 
1935 26 23 49 
1936 25 21 46 
1938 24 31 55 
1939 27 26 53 

1940 29 24 5§ ; 
1941 36 32 68 i 

j 
1942 24 26 so 1 
1943 32 22 54 

1 
j Total 241 231 472 

The marks gained i n the various p£.rts of the entrance 

examination, without age allowance, were compared with the marks 
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gained i n the School C e r t i f i c a t e Examination i n English, Mathematics 
and Geographyo The English mark used was the average of that f o r 
the Language and Literature psperSo Pearson Product- Moment 
Coefficients of Correlation were calculatedo I t should be noted 
that these c o r r e l a t i o n c o e f f i c i e n t s apply to the sample of selected 
p u p i l s , which constituted only about 10% of the t o t a l population. 
Higher c o r r e l a t i o n c o e f f i c i e n t s would have been obtained i f i t had 
been possible to correct these to include the unselected pupils. 
As information regarding the unselected pupils was not available t h i s 
could not be done, a f a c t which should be kept i n mind when valuing 
the results,. 
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Entrance 1 9 3 4 - School C e r t i f i c a t e 1 9 3 9 . 

n 4 4 For significance at 5 % l e v e l o 2 9 7 , at 1% l e v e l o 3 8 4 c 

English Entrance 
A r i t h 

. 2 8 6 6 

. 2 1 1 5 

3 3 7 7 

r 

School C e r t i f i c a t e 
Mathematics! English | Geography 

. 4 7 6 2 

o 4 1 4 5 

o 4 4 5 4 

. 6 7 6 1 

. 2 1 1 5 

. 4 2 4 1 

. 4 4 5 4 

. 6 2 1 5 

o 3 4 0 2 

o 3 3 7 7 

. 6 7 6 1 

o 6 2 l 6 

Entrance 1 9 3 5 = School C e r t i f i c a t e 1 9 4 0 < 

n 4 9 . For significance at 5 % l e v e l . 2 8 1 , and 1% l e v e l . 3 6 4 1 
Geography^ 

Entrance 
• A r i t h . English] 

. 0 1 9 4 8 

o 0 1 9 4 8 

o 2 1 3 1 o 5 2 4 3 

. 4 7 8 6 i o 2 6 4 2 

^ 3 
. 2 8 3 0 o 3 3 6 7 

1 

School Ce r t i f i c a t e 
Mathematics English! 

u. u. n 
o 2 1 3 1 

. 5 2 4 3 

o 6 2 8 6 

. 7 1 7 8 

. 4 7 8 6 ! 

o 2 6 4 2 S 

il 

06^86 

. 5 3 4 8 

^4 ' 
o 2 8 3 0 

o 3 3 6 7 

. 7 1 7 8 

. 5 3 4 8 : 

n 4 6 . 

Entrance 1 9 3 6 = School C e r t i f i c a t e 1 9 4 1 o 

For significance at 5 % l e v e l o 2 9 1 , at 1% l e v e l . 3 7 6 , 

w 
w a. 

u 
u 

Entrance 
Aritho ! English \[ Mathematics 

School C e r t i f i c a t e 

. 2 3 4 2 

o 3 6 6 6 

, 3 4 0 6 

, 2 3 4 2 

> 1 9 5 7 

u 

. 4 5 0 1 

, 2 8 0 1 o 2 9 8 7 

o 3 6 6 6 

0 I 9 5 7 

. 5 8 8 0 

o 5 9 0 5 

English' Geography] 
u^ u^ 

. 3 4 0 6 ; 

o 4 5 0 1 I 

, S 8 8 0 

. 5 8 4 0 

o 2 8 0 1 

o 2 9 8 7 

o 5 9 0 5 

. 5 8 4 0 
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Entrance 1938 =• School C e r t i f i c a t e 1943o 

For significance at 5% l e v e l o265, at 1% l e v e l o345, 

w, 
w 

u 
u 
u 

3 

Entrance 
Arith< 
w, 

English 
w. 2, 

=00537 

000537 o3362 

o3196 o3362 

o4751 o2545 o5303 

ol356 o4008 o5060 

o3318 ol972 o5493 

Inte l l o 
w. 

,3196 1 

School C e r t i f i c a t e 
Maths o 

o4751 :: 

o2545 ' 

o5303 j; 

o 5 1 2 9 

o 7 1 3 2 

English 
u 

ol356 

o4008 I 
1 

o5060 j 

o5129 ! 

,3142 

Geography 

o3318 

ol972 

o5493 

o7132 

o3142 

i 

n 53< 

Entrance 1939 - School C e r t i f i c a t e 1944o 

For significance of correlation coefficient at the 5% 

l e v e l o270, at the 1% l e v e l o352„ 

L 

u. 
u. 

Entrance 
Aritho [ English 

o08696 

0O202I 

o5428 

o3524 

ol320 

,08696 

fl School C e r t i f i c a t e 
I n t e l l o Mathso ' English Geography 
. ̂ 3 
0 02021 

o4943 

i 

o4943 i 
o2242 1 o3717 

o3840 ; o5193 

o2130 : o381S 

u u 

o5428 j o3624 

o2242 o3840 

o3717 o5193 

o5411 

o5411 

o4505 o3006 

01320 

c2130 

o3818 

o4505 

o3006 



E n t r a n c e 1940 - S c h o o l C e r t i f i c a t e 1 9 4 5 , 
n 53o F o r s i g n i f i c a n c e a t 5% l e v e l o 2 7 0 , a t 1% l e v e l o352< 

/7 

Jinte l l 

: S o C o Maths 

i i S o C o Engc 

i S o C o Geogo 

E n t r a n c e 
I n t e l l o 

,5552 

>6251 

>4842 
1 

Maths 

o5552 

o7939 

o7260 

S c h o o l C e r t i f i c a t e 
r E n g l i s h " Geography 

o6251 

o7939 

,5370 

o4842 

o7260 

o5370 

- J 

E n t r a n c e 1941 = S c h o o l C e r t i f i c a t e 1946 , 
Ik 68o F o r s i g n i f i c a n c e a t 5% l e v e l 0 2 3 8 , a t 1% l e v e l o310c 

I n t e l l o 

^ S o C e Maths 

S o C o Engo 

S o C o Geogo 

E n t r a n c e 
I n t e l l o 

o4184 

o4141 

o2379 

S c h o o l C e r t i f i c a t e 
Mathso [ E n g l i s h ( G e o g r a p h y 

o4184 

o5357 

o6619 

o4141 

o5357 

o4898 

o2379 

o6619 

o4898 

E n t r a n c e 1942 = S c h o o l , C e r t i f i c a t e 1947o 
n 50o F o r s i g n i f i c a n c e a t 5% l e v e l 0 2 7 9 , a t 1% l e v e l .361o 

I n t e l l o 

SoCo Maths , 

SaCo Engo 

SoCo Geogo 

E n t r a n c e 
I n t e l l o 

o4289 

o6282 

o4761 

Maths , 

o4289 

o5200 

o 6 | i 7 

S c h o o l C e r t i f i c a t e 
G e o g r a p h y . E n g l i s h 

o6282 

o5200 

o4761 

o6127 

o 7 0 2 l 

E n t r a n c e 1943 - S c h o o l C e r t i f i c a t e 1948o 
n 54o F o r s i g n i f i c a n c e a t 5% l e v e l , o266, a t 1% l e v e l o348c 

r 
' E n t r a n c e S c h o o l C e r t i f i c a t e 

I n t e l l o Mathso I E n g l i s h I Geography. 

I n t e l l . 

i S o C o Maths . 

ijSoGo Engo 

|SoCo Geogo 

o5171 

o6874 

o4422 

Mathso I E n g l i s h 

o5171 i o6874 

o5321 

o5321 : 

. - J — 

o7416 o5368 

o4422 

o7416 

o5368 



18 

Chapte r Three <> 

C a l c u l a t i o n o f R e g r e s s i o n C o e f f i c i e n t s and P r e d i c t i o n Valueso 

I n t h i s c h a p t e r w i l l be f o u n d t h e r e s u l t s o f c a l c u l a t i o n s 

based on t h e p r e v i o u s b a t t e r i e s o f c o r r e l a t i o n c o e f f i c i e n t S o There 

a re t h r e e ma in g roups o f c a l c u l a t i o n s , t hose f o r 1934, 1935 and 1936 

w i t h two s e l e c t i o n t e s t s 5 t hose f o r 1938 and 1939 w i t h t h r e e s e l e c t i o n 

t e s t s and t h o s e f o r 1940 t o 1943 where t h e r e was a s i n g l e t e s t o f 

s e l e c t i o n s R e g r e s s i o n c o e f f i c i e n t s were c a l c u l a t e d by A i t k e n ' s 

method o f p i v o t a l condensa t iono 

Where t h e c r i t e r i o n was complex . P e e l ' s method o f c a l c u l ° 

a t i n g t h e p r e d i c t i o n was usedo 

Each b a t t e r y was c o n s i d e r e d i n t h e f o r m , u iR^ 

1' 

I 1 
w 

Rbb 

where u deno tes t h e c r i t e r i a ( t h r e e s c h o o l c e r t i f i c a t e s u b j e c t s ) and 

w deno tes t h e t e s t s o f e n t r y i n t o t h e grammar s c h o o l o The v a l u e o f 

R^^R^Jwas f i r s t c a l c u l a t e d b y A i t h e n ' s me thod , g i v i n g t h e t e s t w e i g h t s 

i n t e rms o f t h e c r i t e r i a o The maximum p r e d i c t i o n was t h e n c a l c u l a t e d 

when t h e c r i t e r i a was w e i g h t e d i n a g i v e n wayo (The r a t i o s 1 s 1 s 1 

and I j s 2 g 1 were u s e d ) o T h i s i s g i v e n by 

u R U 

Now t h i s i s t h e o n l y "maximum p r e d i c t i o n o b t a i n a b l e w i t h t h e g i v e n 

w e i g h t i n g s o f c r i t e r i a ; , and i s n o t t h e maximum p r e d i c t i o n p o s s i b l e 

i n t h e R e t e l l i n g senseo The l a t t e r i s t h e h i g h e s t p o s s i b l e 

c o r r e l a t i o n be tween t h e b a t t e r i e s o f t e s t s and c r i t e r i a o T h i s 

v a l u e and t h e w e i g h t s o f t e s t s and c r i t e r i a a s s o c i a t e d w i t h i t , were 
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f o u n d by s o l v i n g t h e e q u a t i o n . 

I I 
T h i s i s a s y m m e t r i c a l d e t e r m i n a n t a l e q u a t i o n i n "A o f t h e same 

degree as t h e number o f t e s t s i n t h e c r i t e r i o n , i t s l a r g e s t p o s i t i v e 

r o o t b e i n g t h e square o f t h e maximum c o r r e l a t i o n . 

As a check on t h e w o r k i n g , t h e p o s i t i o n o f t he t e s t s and 

t h e c r i t e r i a i n t h e b a t t e r y were i n t e r c h a n g e d and new r e g r e s s i o n 

c o e f f i c i e n t s were o b t a i n e d , g i v i n g t h e c r i t e r i a t e s t w e i g h t s i n t e rms 

o f t h e e n t r a n c e t e s t s . The maximum p r e d i c t i o n was c a l c u l a t e d f r o m 

t h e s e , t o g e t h e r w i t h t h e w e i g h t s a s s o c i a t e d w i t h i t . These v a l u e s 

ag reed w i t h t h o s e o b t a i n e d p r e v i o u s l y . T h i s was done f o r each o f 

t h e yea r s 1934 t o 1939 . 

The r e v e r s a b i l i t y o f t h e p roces s can be p a r t i c u l a r l y 

h e l p f u l when t h e number o f t e s t s i n t h e c r i t e r i o n i s b i g g e r t h a n t he 

number o f p r e d i c t i n g t e s t s . I n t e r c h a i i g i n g reduces t h e degree o f 

t h e e q u a t i o n t o be s o l v e d t o g i v e maximum c o r r e l a t i o n between t h e 

two b a t t e r i e s . Thus f o r 1934 , 1935 and 1936 , r e v e r s i n g i n v o l v e d 

t h e s o l u t i o n o f a q u a d r a t i c i n s t e a d o f a c u b i c , w h i c h was necessa ry 

b y t h e d i r e c t me thod . 

A t t h i s s t age t h e r e s u l t s a re s t a t e d , b u t d e t a i l e d 

w o r k i n g f o r t h e y e a r s 1936 and 1938 i s g i v e n i n t h e a p p e n d i x . The 

c a l c u l a t i o n s were p e r f o r m e d t o f i v e o r s i x f i g u r e s b u t a re r e c o r d e d 

t o f o u r . F i v e o r s i x f i g u r e w o r k i n g i s necessa ry i n c a l c u l a t i n g 

t h e maximum p r e d i c t i o n f o r 1938 and 1939 , as these a re o b t a i n e d by 

s o l v i n g a d e t e r m i n a n t a l c u b i c e q u a t i o n . 



E n t r a n c e 1 9 3 4 ° S c h o o l C e r t i f i c a t e 1 9 3 9 . 

The b a t t e r y o f c o r r e l a t i o n c o e f f i c i e n t s was as f o l l o w s 

S c h o o l C e r t i f i c a t e 
Mathse 1 E n g l i s h | Geography 

En t r ance 
A r i t h m e t i c E n g l i s h 

1 ^ ' 1 
i _ .... 
• o 4 4 5 4 .6761 o 4 7 6 2 , 4 1 4 5 

o 4 4 5 4 o 6 2 1 5 i o 2 1 1 5 . 4 2 4 1 

o 6 7 6 1 . 6 2 1 5 
t • 

, 3 4 0 2 . 3 3 7 7 

. 4 7 6 2 « 2 1 1 5 o 3 4 0 2 o 2 8 6 6 

. 4 1 4 5 o 4 2 4 1 o 3 3 7 7 , 2 8 6 6 

From t h i s we have t h e f o l l o w i n g t e s t w e i g h t s 

w ~ o 3 8 9 4 u . = ^ o 0 9 8 0 u „ - ^ - o 2 6 5 2 u ^ 

w S o 3 0 2 9 u "f- . 3 9 6 0 u , ^ o 2 6 1 7 u , 

I f t h e assessments . M a t h e m a t i c s , E n g l i s h and Geography are w e i g h t e d 

i n t h e r a t i o 1 ; 1 i 1 we 'have f r o m ( 1 ) , w s w ^ 3 ; 4 „ and t h e 

maximum p r e d i c t i o n w i t h these w e i g h t s i s o 5 4 1 8 , 

N"ow i f t h e assessments are w e i g h t e d i n t h e r a t i o 1 s 2 : 1 , we f i n d 

W | : w ^ ^ 2 : 3 , and t h e maximum p r e d i c t i o n i s r educed t o o 4 3 5 0 o 

Maximum ( H o t e l l i n g ) p r e d i c t i o n was . 5 8 0 3 w i t h u s u s u ^ 1 4 s 6 s 
' a, 3 

and w J w 1 0 s 1 1 , 

R e v e r s i n g t h e c r i t e r i a and t h e t e s t s i n t h e c a l c u l a t i o n 

t h e f o l l o w i n g r e g r e s s i o n c o e f f i c i e n t s were o b t a i n e d s-

a 3 2 7 4 w^i= o 4 5 4 3 w^ 

U • 3 3 5 6 W^ 0 0 1 8 5 W ^ o o o . o o o e o o o o . o o o o o o o C 2 ) 

u ^ s = » e 0 9 2 2 W / = 4 - , 0 4 4 5 w^ 

These gave t h e same H o t e l l i n g maximum p r e d i c t i o n w i t h t h e same 

w e i g h t s as t h e d i r e c t me thod , u s i n g e q u a t i o n s ( l ) o 

' 1 . 
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En-trance 1 9 3 5 - S c h o o l C e r t i f i c a t e 1 9 ^ c 

The b a t t e r y o f c o r r e l a t i o n c o e f f i c i e n t s was as f o l l o v / s 

S c h o o l C e r t i f i c a t e En t rance 
Maths0 E n g l i s h Geography A r i t h m e t i c E n g l i s h 

^ , 
w, 

. 6 2 8 6 o 7 1 7 8 , 2 1 3 1 
• 

, 5 2 4 3 

. 
c 6 2 8 6 o 5 3 4 8 . 4 7 8 6 , 2 6 4 2 

^3 „ 7 1 7 8 . 5 3 4 8 , 2 8 3 0 , 3 3 6 7 

^ 1 . 
. 2 1 3 1 . 4 7 8 6 o 2 8 3 0 , 0 1 9 4 8 

o 5 2 4 3 , 2 6 4 2 , 3 3 6 7 , 0 1 9 4 8 

From t h i s we have t h e f o l l o w i n g w e i g h t s 

w , = , 2 0 3 0 u , - f - , 4 7 3 6 u ^ - « - o 2 7 6 5 
« 0 « 0 O 0 O O « 0 0 0 0 O O O O O 0 4 0 0 ( 1 ) 

W 2 ^ o 5 2 0 3 u , 4 - , 2 5 5 0 u ^ - < - „ 3 3 1 3 U3 

I f t h e assessments , M a t h ^ a t i c s , E n g l i s h and Geography are w e i g h t e d 

i n t h e r a t i o 1 j 1 s 1 9 we have f r o m ( 1 ) , w, ; w = 6 : 7 , and t h e 

maximum p r e d i c t i o n w i t h t he se w e i g h t s i s , 5 6 6 9 , 

Now i f t h e assessments a re w e i g h t e d i n t h e r a t i o 1 | 2 5 1 , we f i n d 

t h a t w^ J w s i s 1 , and t h e maximum p r e d i c t i o n , w i t h these w e i g h t s i s 

, 5 7 2 7 , 

Maximum ( H o t e l l i n g ) p r e d i c t i o n i s , 5 7 8 1 w i t h u^ ; u^s u^s 17 : 13 5 3 

and w, : w s 4 s 5 , 
' 3. 

R e v e r s i n g t h e c r i t e r i a and t h e t e s t s t h e f o l l o w i n g 

r e g r e s s i o n c o e f f i c i e n t s were o b t a i n e d ;= 

2 5 4 9 w, - { - , 6 3 3 1 

a o o 0 e o * « o o e o o o o o o o o o o o C 

u ^ « , 1 7 4 1 w , - - , 0 6 4 7 W g , 

These gave t h e same H o t e l l i n g maximum p r e d i c t i o n w i t h t h e same 

w e i g h t s as t h o s e o b t a i n e d u s i n g e q u a t i o n s ( 1 ) , 

, 5 4 5 7 w, - , 0 9 9 1 w ^ 



22 

E n t r a n c e 1 9 3 6 S c h o o l C e r t i f i c a t e 1 9 4 1 . 

The f o l l o w i n g b a t t e r y o f c o r r e l a t i o n c o e f f i c i e n t s was o b t a i n e d 

S c h o o l C e r t i f i c a t e 
Maths 0 1 E n g l i s h j Geography 

1 
; En t rance 
; A r i t h m e t i c ! E n g l i s h 
: w , ; w-

o 5 8 8 0 o 5 9 0 5 o 3 6 6 6 i o l 9 5 7 

o 5 8 8 0 : o 5 8 4 0 o 3 4 0 6 ' o 4 5 0 1 

o 5 9 0 5 o 5 8 4 0 
i I 
! 

o 2 8 0 1 o 2 9 8 7 

W , i o 3 6 6 6 o 3 4 0 6 
1 
i 0 2 8 0 1 

i 
o 2 3 4 2 

o l 9 5 7 o 4 5 0 1 ! o 2 9 8 7 

I 
0 2 3 4 2 

i 

From t h i s we have t h e f o l l o w i n g t e s t w e i g h t s 

w. 
0 

, 3 3 9 4 u^-t o 2 4 8 8 u ^ ^ - o 2 2 2 3 U3 

w ^ s , 1 1 6 2 U j H h o 3 9 1 8 M ^ - ^ o 2 4 6 6 u ^ 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (1) 

W e i g h t i n g t h e assessments , M a t h e m a t i c s , E n g l i s h and Geography i n t h e 

r a t i o 1 s 1 s 1 , we have ft?ora ( 1 ) , w^ g w_^= 1 § 1 , and t h e maximum 

p r e d i c t i o n w i t h t h e s e w e i ^ t s i s o 4 8 1 5 o 

W e i g h t i n g t h e assessments i n t h e r a t i o 1 s 2 g 1 , we f i n d t h a t 

Wj s w ^ s l l s 12 5 and t h e maximum p r e d i c t i o n , w i t h these w e i g h t s i s 
a 

o 4 9 7 4 o 

Maximum ( H o t e l l i n g ) p r e d i c t i o n i s o 5 1 7 7 w i t h u s u s u s 1 s 3 0 ; 

and w g w ^ 2 g 3 o 
' ft 

R e v e r s i n g t h e p o s i t i o n s o f t h e c r i t e r i a and t h e t e s t s 

t h e f o l l o w i n g r e g r e s s i o n c o e f f i c i e n t s v/ere o b t a i n e d s ° 

u , ^ o 2 4 1 2 w , = - o l 4 6 7 Wg 

u ^ ^ o l 7 9 4 w , - { - . 4 7 2 5 w ^ 

o 0 3 2 5 w . - = ^ o l 0 9 4 w. 

O O O O O O O O O O O O O O O O O O O O O O O 0 0 0 0 0 0 ( 2 ) 

•3 " — • ••2-
These gave t h e same H o t e l l i n g maximum p r e d i c t i o n w i t h t h e same 

w e i ^ t s as t h o s e o b t a i n e d u s i n g e q u a t i o n s ( 1 ) 
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E n t r a n c e 1 9 3 8 S c h o o l C e r t i f i c a t e 1 9 4 3 < 

The b a t t e r y o f c o r r e l a t i o n c o e f f i c i e n t s was as f o l l o v / s 

S c h o o l C e r t i f i c a t e ! ' 
Ent rance 

I n t e l l . M a t h s , E n g l i s h Geography \ Ar i tho E n g l i s h I n t e l l . 

, 5 1 2 9 , 7 1 3 2 , 4 7 5 1 , 2 5 4 5 , 5 3 0 3 

o 5 1 2 9 , 3 1 4 2 , 1 3 5 6 , 4 0 0 8 o 5 0 6 0 

^3 , 7 1 3 2 , 3 1 4 2 : , 3 3 1 8 , 1 9 7 2 , 5 4 9 3 

W, , 1 3 5 6 o 3 3 1 8 , 0 0 5 4 o 3 1 9 6 

W^ , 2 5 4 5 o 4 0 0 8 , 1 9 7 2 , 0 0 5 4 , 3 3 6 2 

, 5 3 0 3 o 5 0 6 0 o 5 4 9 3 , 3 1 9 6 , 3 3 6 2 

Prom t h i s we have t h e f o l l o w i n g t e s t w e i g h t s 0 
0 

w , 3 5 4 8 U , H ^ , 0 0 0 5 u^H- ,1779 

vr^-^ , 1 2 6 7 u , ' * - , 2 6 0 1 U 3 + e 0 3 4 6 . U 3 

- c 3 7 4 3 u , " ^ , 4 1 8 4 u ^ = ^ o 4 8 0 8 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , ( 1 ) 

W e i g h t i n g t h e assessments , M a t h e m a t i c s , E n g l i s h , Geography i n t h e 

r a t i o 1 J 1 s 1 , f r o m ( 1 ) we have w 2 w : W s . 5 s 4 s 1 2 , and t h e 

maximum p r e d i c t i o n , w i t h t hese w e i g h t s i s , 6 8 8 4 , 

W e i g h t i n g t h e assessments i n t h e r a t i o 1 s 2 s 1 , we have 

W| s w^s w^s4 1 5 s 1 2 ^ 3 and t h e maximum p r e d i c t i o n w i t h these 

w e i g h t s i s , 6 8 0 3 , 

Maximum ( H o t e l l i n g ) p r e d i c t i o n i s , 6 8 9 2 w i t h u^s u^s u^s3 s 4 s 4 j 

and w^ s w^s ^^^"^ s 1 s 3 , 

R e v e r s i n g t h e c r i t e r i a and t h e t e s t s , t h e f o l l o w i n g 

r e g r e s s i o n c o e f f i c i e n t s were o b t a i n e d ; ° 

u , = o 5 7 2 8 w ^ - ^ , 0 1 3 2 w ^ - + - o 0 7 9 5 W3 

u , 1 4 8 8 w , 4 - o 3 7 1 7 w_a^=i°o3445 w 3 , , , o 0 o « , . o « , , , o » o , , , , , ( 2 ) 

U j = - o 0 3 0 0 vr,-^ , 0 7 1 0 w_2=^o3844 w ^ 

The same maximum p r e d i c t i o n w i t h t h e same w e i g h t s was o b t a i n e d f r o m 

t h e s e as f r o m e q u a t i o n s ( 1 ) , 



E n t r a n c e 1 9 3 9 S c h o o l C e r t i f i c a t e 1 9 4 4 , 

The f o l l o w i n g b a t t e r y o f c o r r e l a t i o n c o e f f i c i e n t s was o b t a i n e d s-

r 

u . 

u . 

u 

w, 

w. 

S c h o o l C e r t i f i c a t e 
Maths , 

En t rance 
E n g l i s h ' Geography A r i t h m e t i c E n g l i s h 

u , 

, 5 4 1 1 , 4 5 0 5 

w. 

, 5 4 2 8 

w 

, 2 2 4 2 

I n t e l l c 

. 3 7 1 7 

o 5 4 1 1 . 3 0 0 6 • o 3 6 2 4 . 3 8 4 0 o 5 1 9 3 

. 4 5 0 5 o 3 0 0 6 . 1 3 2 0 
-

. 2 1 3 0 o 3 8 1 8 

o 5 4 2 8 o 3 6 2 4 o l 3 2 0 . 0 8 7 0 o 0 2 0 2 

. 2 2 4 2 o 3 8 4 0 '. o 2 l 3 0 o 0 8 7 0 . 4 9 4 3 

o 3 7 1 7 o 5 1 9 3 o 3 S 1 8 o 0 2 0 2 o 4 9 4 3 

From t h i s we have t h e f o l l o w i n g t e s t w e i g h t s 

w. s 

w. 

w. 

o 5 3 5 6 u . i } - o 3 4 1 8 u , - ^ o l 2 2 9 u , 

• o O O l O u , - 6 - = 1 3 3 6 u . - i o 0 1 9 7 u _ 

o 3 6 1 4 u , 4 - , 4 4 6 3 u ^ ' f - o 3 6 9 5 

O O O O O O O O O O O O O O O O O O O ( 1 ) 

W e i g h t i n g t h e assessments i n t h e r a t i o 1 g 1 s 1 , we have f r o m ( 1 ) 

w w w 7 g 1 g 8 , and t h e maximum p r e d i c t i o n , w i t h these w e i g h t s 

i s o 6 9 0 2 o 

W e i g h t i n g t h e assessments i n t h e r a t i o 1 g 2 g 1 , we have 

w g w g w s 5 g l g 6 5 and t h e maximum p r e d i c t i o n , w i t h these 

w e i g h t s i s o 7 0 7 3 . 

Maximum ( H o t e l l i n g ) p r e d i c t i o n i s o 7 2 1 7 , w i t h u g u^g g 6 g 1 

and w. s w g W Q 7 g l g 6 o 

R e v e r s i n g t h e c r i t e r i a and t h e t e s t s , t h e f o l l o m n g 

r e g r e s s i o n c o e f f i c i e n t s were o b t a i n e d 

, 5 5 0 9 w . — o 0 2 3 5 w . = ^ o 0 3 1 3 w . U , O' o . . ^ 

o l 0 9 1 W j = ^ ' . 3 6 2 2 W a = ^ o 4 3 0 8 w ^ O O O O O O O O O O O O O O O O oo ( 2 ) 

u ^ s - ^ o l 4 9 0 w , - H o 1 1 4 7 w_^=!=o2382 w^ 

The same maximum p r e d i c t i o n w i t h t h e same w e i g h t s was o b t a i n e d f r o m 

t h e s e as f r o m e q u a t i o n s ( 1 ) 
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E n t r y 1 9 4 0 t o 1 9 4 3 S c h o o l C e r t i f i c a t e 1 9 4 5 t o 1 9 4 8 . 

The b a t t e r i e s o f c o r r e l a t i o n c o e f f i c i e n t s were as f o l l o w s g' 

Maths 

E n g l i s h 

] Geography 

M . H . I n t e l l 

tfaths 

o 5 3 5 7 

S c h o o l C e r t i f i c a t e 
Maths o I E n g l i s h 1 Geography 

E n g l i s h 

Geography 

M . H o I n t e l l . , • 

1 9 4 2 

M a t h s . 

I E n g l i s h 

Geography 
\ 
I M .Ho I n t e l l o ) | ' 

1 9 4 3 

Maths o 

S E n g l i s h 
Geography 

M ,Ho I n t e l l , 

1 

o 5 2 0 0 

. 6 1 2 7 

. 4 2 8 9 

1 

. 5 3 2 1 

. 7 4 1 6 

. 5 1 7 1 

3 

o 7 9 4 9 

1 

. 5 3 7 0 

. 6 2 5 1 

. 5 3 5 7 

1 

o 4 8 9 8 

o 4 1 4 1 

o 5 2 0 0 

1 

. 7 0 2 1 

. 6 2 8 2 

. 5 3 2 1 

1 

. 5 3 6 8 

. 6 8 7 4 

o 7 2 6 0 

o 5 3 7 0 

1 

. 4 8 4 2 

. 6 6 1 9 

o 4 8 9 8 

1 

. 2 3 7 9 

o 6 1 2 7 

. 7 0 2 1 

1 

. 4 7 6 1 

. 7 4 1 6 

. 5 3 6 8 

/ 

. 4 4 2 2 

Moray House 
I n t e l l . T e s t . 

. 5 5 5 2 

. 6 2 5 1 

o 4 8 4 2 

1 

. 4 1 8 4 

. 4 1 4 1 

. 2 3 7 9 

1 

. 4 2 8 9 

. 6 2 8 2 

. 4 7 6 1 

1 

. 5 1 7 1 

. 6 8 7 4 

. 4 4 2 2 

1 

The c a l c u l a t i o n s based on these b a t t e r i e s f o l l o w e d 

s i m i l a r l i n e s t o those g i v e n b y G .H . Thomson ( R e f . i l ) excep t t h a t 

t h e p o s i t i o n o f t e s t s and c r i t e r i a i s s-eversed. R e g r e s s i o n 
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c o e f f i c i e n t s and t h e i r s t a n d a r d e r r o r s were c a l c u l a t e d , t h e l a t t e r 

b e i n g o b t a i n e d f r o m the r e c i p r o c a l m a t r i x o f c o r r e l a t i o n s o f t e s t s 

( i n t h i s case S c h o o l C e r t i f i c a t e M a t h e m a t i c s , E n g l i s h and Geography), 

The r e s u l t s a r e summarised i n t h e f o l l o w i n g t a b l e i ° 

\ S c h o o l C e r t , 
i M a t h s , 

' S c h o o l C e r t , 
E n g l i s h 

t 

S c h o o l C e r t , 
I Geog, 

1 
P r e d i c t i o n i 

1 9 4 0 i 

•jRegr, Co, 
n 
1 
i s t . E r r , 
1 • 

f " , 0 1 4 8 3 
i 

i , 5 2 1 4 5 
1 

, 2 1 4 9 4 , 6 4 9 5 j 
t 

•jRegr, Co, 
n 
1 
i s t . E r r , 
1 • 

j o 2 2 0 1 
, 1 7 8 9 , 1 5 8 7 

• 

1 

1 9 4 1 1 

Regr , C O o , 3 5 4 1 , 2 9 2 3 - , 1 3 9 9 8 , 4 8 6 
1 

S t , E r r , I , 1 5 0 8 , 1 2 9 7 o l 4 6 1 
I 

1 

I 1 
! i 
1 

" • " " 1 

1 9 4 2 i 

> 
• 

I 

1 

I 1 
! i 
1 

Regr , Co, j 
, 1 3 9 8 5 , 5 5 4 9 , 0 0 0 8 . i , 6 3 9 5 

S t , E r r , - 1 , 1 4 5 0 , 1 6 1 0 o l 7 4 0 'I 

1 9 4 3 

Regr , Co, 

i 
i 

> 
1 9 4 3 

Regr , Co, , 2 4 5 9 , 5 8 5 9 = , 0 5 4 6 5 , 7 1 1 1 1 
S t o E r r , , 1 5 2 5 , 1 2 1 3 , 1 5 3 1 ! 
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Chapte r F o u r . 

O b s e r v a t i o n s on t he r e s u l t s . 

The f o l l o w i n g t a b l e g i v e s a summary o f t he p r e d i c t i o n 

v a l u e s and t h e a p p r o x i m a t e w e i g h t s a s s o c i a t e d w i t h them. 

1936 

S e l e c t i o n 
A r i t h . Eng . 

1938 

a939 

1 9 4 0 

3 4 

2 3 

1 0 1 1 

6 7 

1 1 

4 5 

1 1 

1 1 1 2 

2 3 

5 4 1 2 

4 5 1 2 

1 1 3 

7 1 8 

5 1 6 

7 ^ 1 6 

C r i t e r i a 
M a t h s . ' Eng . 1 Geogo ^ P r e d . 

:'i 1 1 1 ' . 5 4 1 8 

1, 

1 2 1 o 4 3 5 0 

\ -"-^ 
6 = 1 . 5 7 9 5 , 

1 
1 1 . 5 6 6 9 

1 
•1 2 1 . 5 7 2 7 

1 7 1 3 a , . 5 7 8 1 

1 1 1 . 4 8 1 6 

1 2 1 . 4 9 7 4 

1 3 0 7 . 5 1 7 7 

1 1 1 . 6 8 8 4 ' 

1 2 1 . 6 8 0 3 ! 
( 

3 4 4 o 6 8 9 2 / ' 

1 1 1 . 6 9 0 2 

1 2 1 . 7 0 7 3 

6 6 1 
. ^ — 1. 

. 7 2 1 7 

- 1 3 5 1 4 . 6 4 9 5 J 

6 5 = 2 . 4 8 6 ; 

1 4 0 . 6 3 9 5 ; 

5 1 2 = 1 . 7 1 1 1 



V i e w i n g t he se r e s u l t s as a w h o l e , we conc lude f o r t h e 

r e s u l t s i n v e s t i g a t e d s 

( 1 ) The b e s t p r e d i c t i o n o f granmar s c h o o l success i s g i v e n by 

a b a t t e r y o f u n s t a n d a r d i s e d a t t a i n m e n t t e s t s i n A r i t h m e t i c and 

E n g l i s h w i t h an u n s t a n d a r d i s e d I n t e l l i g e n c e T e s t , 

( 2 ) A s i n g l e Moray House I n t e l l i g e n c e T e s t gave a p r e d i c t i o n 

a l m o s t as good as t h e above b a t t e r y , 

( 3 ) B o t h t h e above were c o n s i d e r a b l y b e t t e r f o r p r e d i c t i o n 

p u r p o s e s t h a n u n s t a n d a r d i s e d a t t a i n m e n t t e s t s i n A r i t h m e t i c 

and E n g l i s h , 

The r e s u l t s : ^ f o r t h e y e a r 1941 need some e x p l a n a t i o n , 

Th i s ' iwas t h e second y e a r t h a t t h i s t y p e o f t e s t was u sed , and i t 

was f o u n d t h a t i n t h e c o u n t y as a whole ( a p p r o x i m a t e l y 12 ,000 p i ^ i l s ) 

t h e r e s u l t s o f t h e t e s t were b e t t e r t h a n those f o r 1940, The r e a s o n 

sugges t ed a t t h e t i m e was t h e e f f e c t o f c o n c e n t r a t e d t r a i n i n g which 

was g i v e n i n c e r t a i n s c h o o l s f o r t h i s t y p e o f t e s t . Such t r a i n i n g 

c o u l d have some i n f l u e n c e on t h e r e s u l t s \^/hen e n t r y was d e c i d e d by a 

s i n g l e Moray House T e s t , A n o t h e r c o n t r i b u t o r y f a c t o r t o t he l o w 

p r e d i c t i o n f o r t h a t y e a r i s t h e l o w c o r r e l a t i o n o f s c h o o l c e r t i f i c a t e 

Geography, f o r w h i c h s t a f f i n g d i f f i c u l t i e s a re h e l d r e s p o n s i b l e . 

F o r t h e y e a r s 1934 , 1935 , 1936 , t h e A r i t h m e t i c , and E n g l i s h 

t e s t s aire o f a l m o s t e q u a l v a l u e , maximum p r e d i c t i o n b e i n g o b t a i n e d 

b y a w e i g h t i n g s l i g h t l y i n f a v o u r o f t h e E n g l i s h , However, t a k i n g 

t h e t h r e e y e a r s as a w h o l e , v e r y l i t t l e i n d i c a t i o n o f p o s s i b l e success 

i n t h e s c h o o l c e r t i f i c a t e e x a m i n a t i o n i s g i v e n by e i t h e r t h e A r i t h m e t i c 

o r t h e E n g l i s h , 



I n 1938 t h e E n t r a n c e A r i t l i m e t i c gave a f a i r l y good 

p r e d i c t i o n o f S c h o o l C e r t i f i c a t e M a t h e m a t i c s , b u t was o f l i t t l e 

v a l u e i n p r e d i c t i n g S c h o o l C e r t i f i c a t e E n g l i s h o r Geography. I n a 

s i m i l a r way t h e E n t r a n c e E n g l i s h gave a much b e t t e r p r e d i c t i o n o f 

S c h o o l C e r t i f i c a t e E n g l i s h t h a n S c h o o l C e r t i f i c a t e Mathemat ics o r 

Geography . The E n t r a n c e I n t e l l i g e n c e T e s t , hwoever , gave a b e t t e r 

p r e d i c t i o n o f a l l t h r e e t h a n e i t h e r t h e A r i t h m e t i c o r E n g l i s h . 

I n 1939 , t h e p r e d i c t i v e v a l u e s o f t h e v a r i o u s en t r ance 

t e s t s was r o i j g h l y t h e same as t hose f o r ' 1 9 3 8 , excep t t h a t t h e 

E n t r a n c e A r i t h m e t i c was b e t t e r t h a n t h e E n t r a n c e I n t e l l i g e n c e T e s t 

f o r p r e d i c t i n g S c h o o l C e r t i f i c a t e M a t h e m a t i c s . 

F o r t h e y e a r s 1940 t o 1943 t h e r e was a h i g h degree o f 

c o r r e l a t i o n be tween t h e s c h o o l c e r t i f i c a t e s u b j e c t s and between 

t h e e n t r a n c e t e s t s and t h e l a t t e r . The S c h o o l C e r t i f i c a t e E n g l i s h 

showed t h e c l o s e s t r e l a t i o n t o t h e E n t r a n c e I n t e l l i g e n c e T e s t . The 

m u l t i p l e c o r r e l a t i o n o f t h e s c h o o l c e r t i f i c a t e s u b j e c t s ^ a s a team^ 

w i t h t h e I n t e l l i g e n c e t e s t was h i g h , r e a c h i n g , 7111 i n 1943. The 

r e g r e s s i o n c o e f f i c i e n t s o f Mathemat ics and Geography were l o w e r 

t h a n t h o s e f o r E n g l i s h , i n some cases b e i n g n e g a t i v e . T h i s i s due 

t o t h e h i g h c o r r e l a t i o n s be tween t h e t e s t s . Such a t endency i s 

o f t e n c h a r a c t e r i s t i c o f r e g r e s s i o n f o e f f i c i e n t s o b t a i n e d f r o m d a t a 

i n w h i c h t h e t e s ^ c o r r e l a t e h i g h l y w i t h each o t h e r . 

S i n c e 1943 t h e e n t r a n c e e x a m i n a t i o n has undergone s t i l l 

f u r t h e r changes . I n 1944 t h e Q u a l i f y i n g E x a m i n a t i o n was a Moray 

House I n t e l l i g e n c e T e s t , w h i l e t h e C o m p e t i t i v e E x a m i n a t i o n c o n s i s t e d 

o f two s t a n d a r d i s e d A t t a i n m e n t T e s t s i n A r i t h m e t i c and E n g l i s h (Moray 
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House 'T 'ests), These p u p i l s w i l l t ake t h e Schoo l C e r t i f i c a t e 

E x a m i n a t i o n i n J u l y 1949, I t w i l l be i n t e r e s t i n g t o compare t h e 

p r e d i c t i v e v a l u e o f t hese t e s t s w i t h those o f p r e c e d i n g y e a r s . T h i s 

w i l l be done i n September o r Oc tobe r when t h e s c h o o l c e r t i f i c a t e 

r e s u l t s a r e a v a i l a b l e . 

The f o l l o w i n g t a b l e shows how t h e method o f s e l e c t i o n 

f o r grammar s c h o o l s has v a r i e d i n t h i s coun ty ove r t h e l a s t f i f t e e n 

y e a r s . 

1 
Q u a l i f y i n g Examc 

U n s t a n d a r d i s e d T e s t s 
i n 

A r i t h m e t i c and E n g l i s h 

U n s t a n d a r d i s e d T e s t s 
i n 

A r i t h m e t i c and E n g l i s h 

None 

S t a n d a r d i s e d Moray 
House I n t e l l , T e s t 

C o m p e t i t i v e Exam, 

U n s t a n d a r d i s e d T e s t s i n 
A r i t h m e t i c and E n g l i s h 
w i t h an i n t e r v i e w 

U n s t a n d a r d i s e d T e s t s i n 
A r i t h , and " > . g l i s h w i t h 
an u n s t a n d , I n t e l l , T e s t , 

5 S t a n d a r d i s e d 
Moray House 

I n t e l l i g e n c e 
T e s t 

S t a n d a r d i s e d Moray House 
T e s t s i n A r i t h o and Eng, 

U n s t a n d a r d i s e d t e s t s i n 
A r i t h o and Eng, w i t h a 

S t a n d , Moray House 
I n t e l l i g e n c e T e s t 

U n s t a n d a r d i s e d t e s t s i n 
A r i t h m e t i c and E n g l i s h 

S t a n d a r d i s e d Moray House 
T e s t s i n A r i t h m e t i c and 

E n g l i s h , 

S t a n d a r d i s e d Moray House 
T e s t s i n A r i t h m e t i c , E n g l i s h 

and I n t e l l i g e n c e , 

The Q u a l i f y i n g E x a m i n a t i o n has i n t h e f i f t e e n yea r s 

c o m p l e t e d t h e c i r c l e , r e t u r n i n g ' to. u n s t a n d a r d i s e d a t t a i n m e n t t e s t s 

i n A r i t h m e t i c and E n g l i s h , D u r i n g t h i s t i m e , t he C o m p e t i t i v e 
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e x a m i n a t i o n has d e v e l o p e d f r o m two u n s t a n d a r d i s e d t e s t s t o t h r e e 

s t a n d a r d i s e d t e s t s . Such changes p r o v i d e abundant m a t e r i a l f o r 

i n v e s t i g a t i o n i n t o t h e m e r i t s o f t h e r e s p e c t i v e methods o f s e l e c t i o n . 

Mine has been an i n d i v i d u a l e x p e r i m e n t and I f e e l t h a t much v a l u a b l e 

i n f o r m a t i o n on t h e p r o b l e m o f s e l e c t i o n f o r secondary grammar 

e d u c a t i o n c o u l d be o b t a i n e d f r o m a team r e s e a r c h . T h i s s h o u l d , i f 

p o s s i b l e , c o n s i d e r t h e u n s l e c t e d p u p i l s as W.G. Emmett d i d i n h i s 

e n q u i r y . 



3 Z 

A p p e n d i x A t 

D e t a i l e d W o r k i n g f o r 1936 =• 1 9 4 1 , 

C o n s i d e r t h e b a t t e r y o f c o r r e l a t i o n c o e f f i c i e n t s i n t h e 

f o l l o w i n g f o r m s 
_ — . . - - . — 

S c h o o l C e r t i f i c a t e ! 
Mathso 1 E n g l i s h [Geography-

u , I U ^ I U 3 

Ent rance 
A r i t h o 6 E n g l i s h 

,5880 ,5905 i ,3666 ,1957 

,5880 1 
r ( 

,5840 1 ,3406 , 4 5 0 1 

,5905 ,5840 * 1 i , 2 8 0 1 ,2987 

w, ,3666 ,3406 , 2 8 0 1 ' 1 \ ,2342 

,1957 , 4 5 0 1 ,2987 0 2342 i 1 

i .- . . . , J K 1 ^ 

u 

u 

i R 

I 

IK. R. 

w R bet R b b 

The r e g r e s s i o n c o e f f i c i e n t s a re o b t a i n e d by e v a l u a t i n g 

I^o-t. K bb 9 u s i n g A i t k e n ' s method o f p i v o t a l c o n d e n s a t i o n . From these 

we c a l c u l a t e t h e maximum p r e d i c t i o n w i t h t h e s c h o o l c e r t i f i c a t e 

s u b j e c t s e q u a l l y w e i g h t e d , and t h e maximum p r e d i c t i o n when t h e S c h o o l 

C e r t i f i c a t e E n g l i s h has d o u b l e t h e w e i g h t o f e i t h e r Mathemat ic s o r 

Geography , L a s t l y , we c a l c u l a t e maximum p r e d i c t i o n i n t h e H o t e l l i n g 

sense . The method i s t h a t g i v e n b y P e e l f o r t h e c a l c u l a t i o n o f t h e 

p r e d i c t i o n o f a complex c r i t e r i o n . 
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To calculate H^y njy 

0 2 3 4 2 

o 2 3 4 2 . 1 

o 3 6 6 6 , , 1 9 5 7 

o 3 4 0 6 o 4 5 0 1 

0 2 8 0 1 o 2 9 S 7 

o 9 4 5 1 5 

1 

, 1 0 9 8 4 2 

, 3 7 0 3 3 1 

, 2 3 3 1 0 1 

o 2 3 4 2 , - 1 

o 2 4 7 7 9 1 ; - l o 0 5 8 0 3 3 

o 3 6 6 6 i 

o 3 4 0 6 

0 2 8 0 1 

0 3 3 9 3 8 2 o 1 1 6 2 1 6 

o 2 4 8 8 3 5 , o 3 9 1 8 2 2 

o 2 2 2 3 4 0 ! o 2 4 6 6 2 9 

. 2 3 4 2 

o 2 3 4 2 

o 5 6 2 3 

o 7 9 0 7 

o 5 7 8 8 

0 1 7 9 3 5 

0 1 8 9 7 5 8 

. 4 7 6 4 4 2 

o 7 1 0 9 3 1 

o 5 1 3 2 0 1 

0 4 5 5 5 9 8 

. 6 4 0 6 5 7 

. 4 6 8 9 6 9 

We then have the test weights in. terms of the c r i t e r i a weights. 

w,= . 3 3 9 3 8 2 u,^- . 2 4 8 8 3 5 u ^ - h o 2 2 2 3 4 0 

w = . 1 1 6 2 1 6 u + . 3 9 1 8 2 2 u r t o 2 4 6 6 2 9 u , 
o o o o o o o o o o o o o o 0 0 0 ( 1 ) 

The maximum prediction with arbitrary weightings of the three 
c r i t e r i a i s given by 

u'. R_. R. L R 
O O O O D O O O O O O O O o o o o C 2 ) 

u R u. 

First l e t us weight the three school certificate subjects equally, 
then u. s u s u.s 1 s 1 s 1 3 and from ( 1 ) we have 

< a 3 
w = . 8 1 0 5 5 7 and w ^ . 7 5 4 6 6 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ( 3 ) 
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Then 
, 8 1 0 5 6 o 7 6 4 6 7 , 3 6 6 6 o 3 4 0 6 o 2 8 0 1 

, 1 9 5 7 o 4 5 0 1 o 2 9 8 7 

, 8 1 0 5 6 o 7 5 4 6 7 

1 

1 

1 

« 9 8 7 3 

o 9 4 4 5 

l o 5 1 3 0 5 2 o ( 4 ) 

Also 
UoR U: 1 1 1 1 e 5 8 8 0 o 5 9 0 5 

. 5 8 8 0 1 o 5 8 4 0 

o 5 9 0 5 o 5 8 4 0 1 

1 

1 2 0 1 7 8 5 

1 1 1 1 2 0 1 7 2 0 

1 
-

2 0 1 7 4 5 

6 0 5 2 5 0 0 0 0 0 0 0 o ( 5 ) 

Hence the maximum prediction is 
l o 5 1 3 1 

6 , 5 2 5 0 

= . , 4 8 1 6 

N"ow l e t us weight the three c r i t e r i a i n the ratio 1 s 2 ; 1 , 

From ( 1 ) we have 
w = l o 0 5 9 3 9 and w s l o l 4 6 4 9 

Then 
u' R x ! r U = l o 0 5 9 3 9 l o 1 4 6 4 9 e 3 6 6 6 . 3 4 0 6 » 2 8 0 1 

o l 9 5 7 , 4 5 0 1 o 2 9 8 7 

Also 
u R u s 

eta. 

^ 3 0 0 0 5 6 6 

1 2 1 

0 0 0 0 0 0 0 0 * 0 0 0 0 0 0 0 0 0 0 0 0 0 o . o ( 6 ) 

1 . « 5 8 8 0 o 5 9 0 5 

> 5 8 8 0 1 o 5 8 4 0 

, 5 9 0 5 o 5 8 4 0 1 

The. maximum prediction with these weights is 

1 1 , 8 6 9 0 0 0 0 * 0 0 0 ( 7 ) 

I.- 3 , 0 0 6 3 

1 1 o 8 6 9 

- . 4 9 7 4 

V 



3 5 

Interchanging the tests and the c r i t e r i a is equivalent to 
calculating Rbc,Rg,ê o 
— • — ^ — — - —̂ V 

' , 5 9 0 5 

1 1 1 

: 1 o 5 8 8 0 
V 

' , 5 9 0 5 

: 1 

: ^ 1 
] 1 , 1 7 8 5 

1 , 5 8 8 0 1 , 5 8 4 0 = 1 1 , 1 7 2 0 

! , 5 9 0 5 e 5 8 4 0 1 = 1 1 , 1 7 4 5 

, 3 6 6 6 o 3 4 0 6 ! , 2 8 0 1 , 9 8 7 3 

, 1 9 5 7 , 4 5 0 1 . , 2 9 8 7 , : , 9 4 4 5 

o 6 5 4 2 5 6 ' e 2 3 6 7 8 6 , 5 8 8 0 , 4 7 9 0 4 2 

1 o 3 6 1 9 1 6 , 8 9 8 7 3 1 • = 1 , 5 2 8 4 5 4 , 7 3 2 1 9 3 

li , 2 3 6 7 8 6 , 6 5 1 3 1 0 , 5 9 0 5 , 4 7 8 5 9 6 

\ 
'1 , , 1 2 5 0 3 9 : , 0 6 3 6 2 3 , 3 6 6 6 , 5 5 5 2 6 2 

, 3 3 5 0 2 8 • 0 1 8 3 1 3 9 , 1 9 5 7 , 7 1 3 8 6 8 

j 
:1 

, 5 6 5 6 1 3 , 3 7 7 6 9 3 , 3 6 1 9 1 7 = 1 , 3 0 5 2 2 3 

1 
i 1 

1 , 6 6 7 7 5 9 , 6 3 9 8 6 6 = 1 , 7 6 7 9 9 3 
1 

, 5 3 9 6 3 2 

!̂ ; , 0 1 8 3 6 9 0 2 5 4 2 2 4 , 1 9 1 1 1 6 

I 

i , 4 5 3 7 0 9 

'i 

J 1 
• , 0 6 1 8 8 7 - , 1 0 5 4 , 5 1 2 0 7 5 , 4 6 8 5 6 2 

i 
i 

) 

o 2 4 1 9 5 8 0 1 7 9 3 6 2 ; . 0 3 2 4 7 6 , 4 5 3 7 9 6 

J = o 1 4 6 7 2 6 , 4 7 2 4 7 6 , 1 0 9 4 1 6 0 4 3 5 1 6 6 

This gives us the c r i t e r i a weights in terms of the test weights. 
u = , 2 4 1 9 5 8 , 1 4 6 7 2 6 w. 

u^= , 1 7 9 3 6 2 w,-fi- , 4 7 2 4 7 6 ŵ  
u s , 0 3 2 4 7 6 w, =f= , 1 0 9 4 1 6 ŵ^ 

o e o o o o o o o o o o o o o o o o ( 8 ) 

Maximum prediction, i n the Hotelling sense, is obtained by solving 

R, R R ] R s 0 o o o o o o o o o o o o o o o a o o ( 9 ) 

The maximum prediction is the square root of the largest root of 
this equation ( 9 ) , 
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R R~' R = oov aa, ak . 2 4 1 9 5 8 o 1 7 9 3 6 2 o 0 3 2 4 7 6 

'1146726 o 4 7 2 ? e . 1 0 9 4 1 6 

. 3 6 6 6 o l 9 5 7 

„ 3 4 0 6 . 4 5 0 1 

. 2 8 0 1 . 2 9 8 7 

. 1 5 8 8 8 9 o 1 3 7 7 8 2 

o 1 3 7 7 8 2 0 2 1 6 6 3 0 

Thus we have to solve the quadratic ?=> 
. 1 5 8 8 9 - X . 1 3 7 7 8 = . 2 3 4 2 \ 

O o o o o o o o o o o o o o o o o o o o 

. 1 3 7 7 8 = o 2 3 4 2 ) \ „ 2 1 6 6 3 - X 

The larger root of equation ( 1 0 ) is . 2 6 8 1 5 the maximum 
prediction i s the square root of th i s , o 5 1 7 8 o 

Substituting the value X " . 2 6 8 1 i n equation ( 1 0 ) we have 
I I 

( 1 0 ) 

=Xo 10921 
o07499 

.07499 

.05147 
o o o o o o o o o o 0 0 0 0 0 0 9 0 0 (11) 

Prom which we get w, s w ̂ .05147 § 0 074^9^ 2 g 3 (Approx.) 
Using these ratios for .^d in equations (8) we find that 
u s u ;u^.014484 g o 4 4 6 6 7 § .098782^1 $ 30 g 7 (approx.) 

Now i f we used these ratios u g u ; u s l g 3 0 s 7 i n equations (1) 
» a, 3 

we fin d 
w , s 9 o 3 6 0 7 and ŵ ^ 1 3 . 5 9 7 1 

These are i n the approximate ratio 2 g 3 . Calcjlating the maximum 
prediction i n the usual way we obtain . 5 1 7 7 . Thus both the maximum 

CIA. 
prediction and the weights assojargf^ted with i t can be obtained fPom 
either equations ( 1 ) or equations (8). 

I f we had obtained the maximum prediction by using 
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equations (1), we would have had to solve 

(xb bb bcL CLCU ;0 

This would be a symmetrical determinantal cubic equation and i t s 
largest root would be the same as the larger root of the 
quadratic (10), 
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Appendix B. 
Detailed working for 1 9 3 8 1 9 4 3 . 

Consider the battery of correlation coefficients in the following 
form g -

School Certificate 
Maths, 

I S . 
f, English Geography 

u. 
o 5 1 2 9 o 7 1 3 2 

o 5 1 2 9 1 o 3 1 4 2 

o 7 1 3 2 o 3 1 4 2 1 

o 4 7 5 1 o l 3 5 6 o 3 3 1 8 

o 2 5 4 5 o 4 0 0 8 o l 9 7 2 

o 5 3 0 3 . 5 0 6 0 . 5 4 9 3 

.1 

Arith. 

o 4 7 5 1 

. 1 3 5 6 

. 3 3 1 8 

Entrance 
English 

ŵ  
. 2 5 4 5 

. 4 0 0 8 

o l 9 7 2 

. 0 0 5 4 

, 0 0 5 4 1 

o 3 1 9 6 , 3 3 6 2 

I n t e l l c 

o 5 3 0 3 

. 5 0 6 0 

. 5 4 9 3 

o 3 1 9 6 

o 3 3 6 2 

u b ! 

R, .R 
feci I ' 

The calculation of regression coefficients and the 
prediction values, with the weights associated with them, follows 
i n the same way as those for Appendix A. 
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Calculation of R , R" 

e 0 0 5 4 

, 3 1 9 6 

c 4 7 5 1 

, 1 3 5 6 

, 3 3 1 8 

, 0 0 5 4 

o 3 3 6 2 

, 2 5 4 5 

, 4 0 0 8 

o l 9 7 2 

, 9 9 9 9 7 1 

o 3 3 4 4 7 

, 2 5 1 9 3 

, 4 0 0 0 7 

o 1 9 5 4 1 

1 

, 3 1 9 6 

, 3 3 6 2 

, 5 3 0 3 

, 5 0 6 0 

o 6 4 9 3 

o 3 3 4 4 7 

, 3 3 4 4 8 

, 8 9 7 8 6 

, 3 7 8 4 6 

, 4 6 2 6 6 

, 4 4 3 2 6 

, 7 8 5 9 8 

, 2 9 4 1 9 

, 3 2 8 8 4 

, 3 7 7 9 0 

.1 

o 0 0 5 4 

, 0 0 5 4 

, 3 1 9 6 

, 4 7 5 1 

, 1 3 5 6 ' 

, 3 3 1 8 { 

o 3 1 7 7 9 ) 
_ 

, 4 0 4 3 5 

, 4 7 3 7 4 j 

, 1 3 3 4 4 1 

\ 

, 3 3 0 7 4 j 

, 3 5 4 7 8 j 

, 0 0 0 4 7 

, 1 7 7 9 4 

=1 

- l o 0 0 0 0 3 

, 3 3 4 4 8 

, 4 2 5 5 5 

, 2 5 1 9 4 

, 4 0 0 0 8 

, 1 9 5 4 2 

, 1 2 6 7 5 

, 2 6 0 1 4 

, 0 3 4 6 0 

Thus the test weights are given by 

w. = 
w. 

, 3 5 4 7 8 u^^ o 0 0 0 4 7 , 1 7 7 9 4 u ^ 

, 1 2 6 7 5 Uj^- , 2 6 0 1 4 u^-i- , 0 3 4 6 0 u^ 
, 3 7 4 3 0 U5 '=^o41839 u^-«=,48080 u^ 

, 3 2 5 0 

, 3 4 1 6 

, 6 5 5 8 

• 1 , 2 5 9 9 
! : 

:i 1 , 0 4 2 4 

. . J . o 0 7 8 3 ^ 

u , 3 3 9 8 4 

= 1 , 2 7 2 2 9 

j , 3 7 4 3 0 

i , 4 1 8 3 9 

I , 4 8 0 8 0 

, 3 3 9 8 5 

, 5 5 1 9 3 

1 , 1 0 5 4 9 

, 9 9 8 3 3 

, 9 7 0 4 7 

, 4 3 8 2 6 

, 5 5 7 6 0 

1 , 0 1 9 8 7 

, 8 6 2 3 7 

, 9 0 4 0 6 

, 8 5 5 8 3 

, 6 7 9 0 0 

, 6 9 3 3 4 

Q O O O O O O O O O O O O O O O O O O O ( 1 ) 



4 - 0 

Weighting School Certificate Mathematics, English and Geography 
equally, we have u g u g u^l % 1 s i , and from ( 1 ) 

w^= o 5 3 3 1 9 5 ŵ ^ . 4 2 1 4 9 , w^ 1 , 2 7 3 4 8 

Then , 
u R , R. R, u f̂e Is5> ha. 

, 5 3 3 1 9 . 4 2 1 4 9 1 . 2 7 3 4 8 , 4 7 5 1 a 3 5 6 . 3 3 1 8 

, 2 5 4 5 . 4 0 0 8 . 1 9 7 2 

, 5 3 0 3 o 5 0 6 0 o 5 4 9 3 

1 

1 
4 

= 2 . 8 8 1 0 8 

Also 
u R . u r. 

L 
1 1 1 , 5 1 2 9 o 7 1 3 2 

o 3 1 4 2 6 . 0 8 0 5 . 5 1 2 9 1 

. 7 1 3 2 o 3 1 4 2 1 

Hence the maximum prediction with the school subjects equally 
weighted is r^"'^ 

/ 2 . 8 8 1 0 8 
/ — ^ o 6 8 8 ^ 

Y 6 , 0 8 0 6 

V/eighting the school subjects in the ratio 1 g 2 g 1 , we have from 
equation ( 1 ) , ws . 5 3 3 6 6 , ws. 6 8 1 6 3 , wo 1 , 6 9 1 8 7 . 

Then , . 
u R RT, R, u 

b oo^ 
r « 5 3 3 6 6 o 6 8 1 6 3 l o 6 9 1 8 7 | . 4 7 5 1 o l 3 5 6 . 3 3 1 8 

L J 
a 2 5 4 5 , 4 0 0 8 . 1 9 7 2 

e 5 3 0 3 o 5 0 6 0 . 5 4 9 3 

4 . 9 6 8 3 1 

r 

i 

Also 
u R u s T l 2 11 1 o 5 1 2 9 o 7 1 3 2 1 

\ 
« 5 1 2 9 1 , « 3 1 4 2 2 ; ; ^ 1 0 , 7 3 4 8 

i 
^ . 7 1 3 2 . 3 1 4 2 1 l ^ l j 

Hence the maximum prediction v/ith the weight of the .English doubled 
is y 4 « 9 6 8 3 

1 0 o 7 3 4 8 

. e 6 8 0 3 



To find the Hotelling maximum prediction we evaluate i 

,35478 ,12675 ,374295j 
,00047 ,26014 ,41839 f 

f 
,17^94 ,03460 ,48080 ; 

,4751 ,1356 ,3318 

,2545 ,4008 ,1972 

,5303 ,5060 ,5493 

,39930 ,28830 ,34831 

=28830 ,31603 ,28128 

,34831 ,28128 ,33000 
J 

The maximum prediction is then the square root of the largest root 
of the following cubic equation 3= 

,33930 - X ,28830 ° ,5129 A ,34831 = ,7132^ 

,28830 = ,5129 A «31603 = X ,28128 = ,3142X 

,34831 - ,7132;^ ,28128 = ,3142 ,33000 = /\ 

O o 0 0 0 C 2 ) 

The largest positive root of this equation is ,4750, and hence the 
maximum prediction i s ,6892, 

Substitutiisg the value }s " o 4 7 5 0 i n equation (2), and working to 
four figures, we obtain the determinant s 

=,0757 ,0447 ,0095 

,0447 - o l 5 9 0 o l 3 2 1 

,0095 o l 3 2 1 -,1450 

The r a t i o of the minors of this determinant w i l l give the ratio of 
the c r i t e r i a weights for maximum prediction. Hence, we have 

u su iu ^ 5574 % 7745 s7430 ^ 3 s4 s4 (approx), , 0 0 0 , 0 0 . 0 ( 3 ) 

Usirug the ratios i n (3 ), we obtain from equations (1) 

w gw sw ̂  3303 t 2978 s 8899 ^ 1 ;1 s3 (approx), M 
I 2. 3 

We now reverse the positions of the c r i t e r i a and the entrance 
tests i n the calculation, and proceed i n a similar way. 



42. 

Calculation of R^^ R, 

1 o5129 . 7 1 3 2 

. . 5 1 2 9 1 . 3 1 4 2 1 

e7132 . 3 1 4 2 1 

\ , 4 7 5 1 
i 

. 1 3 5 6 . 3 3 1 8 ; 

' . 2 5 4 5 ' 
i 

. 4 0 0 8 . 1 9 7 2 

1 ! 
, 5 3 0 3 . 5 0 6 0 . 5 4 9 3 ) 

j . 7 3 6 9 3 = , 0 5 1 6 i 

1 "0 0 7 0 0 2 ? 

i 
= . 0 5 1 6 . 4 9 1 3 5 ; 

•1 = a 0 8 0 8 ==.00704 1 
I o27027 . 0 1 5 6 9 j 

. 2 3 4 0 1 . 1 7 1 0 9 ' 

i 
{ 

1 

. 4 8 7 7 3 • 
! 1 

11 

- .01461 

. 0 3 4 6 1 

. 1 8 7 4 8 

. 5 1 2 9 ;•=>! 

. . 6 9 6 0 0 p i . 3 5 7 0 0 

. 7 1 3 2 

. 4 7 5 1 

. 2 5 4 5 

. 5 3 0 3 

. 7 4 9 1 1 

1 . 5 3 5 9 1 

. 5 5 0 3 2 

. 0 6 6 4 0 

. 3 6 7 4 3 

. 5 7 2 7 6 

. 0 1 3 2 3 

• . 0 7 9 4 9 

. 0 7 0 0 2 :• 

. 1 4 3 5 6 

. 1 4 6 6 6 \ 

. 3 6 6 7 5 . 

. 3 1 7 5 4 ': 

. 1 4 8 7 6 L 

. 3 7 1 7 1 . 

. 3 4 4 4 6 

1 . 2 2 6 1 I 

I , 8 2 7 1 \ 

=1 i; 1 . 0 2 7 4 

,[ . 9 4 2 5 • 

. 8 5 2 5 

1 . 5 8 5 6 

. 1 9 8 2 3 ' 

. 2 6 9 0 0 

=1 . . 1 5 2 9 5 ' 

j . 3 5 9 9 8 : 

1 . 5 4 0 4 6 

• . 9 3 5 4 0 

'1 ; . 1 8 6 8 3 

'2 .05030 5 , 3 4 2 0 4 

i | . 3 8 9 0 5 I 

i . 4 6 7 7 6 ; 
' ! 

j . 8 7 2 4 5 ; 

. 3 9 4 0 5 : 

. 4 5 5 9 2 I 

. 8 0 8 3 3 • 

, 0 2 9 9 5 

. 0 7 0 9 7 

. 3 8 4 3 8 

Hence the school certificate test weights are given by g = 
u^a . 5 7 2 7 6 Wj-̂  . 0 1 3 2 3 ŵ'4= . 0 7 9 4 9 Wj 

us " , 1 4 8 7 6 Wj 4" o 37171 W2_ 4 - . 34446 w 3 . » . . = o » » < > o . . o . . . o . o o . . . ( 5 ) 

us " , 0 2 9 9 5 w 4-007097 w , + o 3 8 4 3 8 w. 



A 3 

Maximum prediction in the Hotelling sense is found by f i r s t 
evaluating 

, 5 7 2 7 6 ° o 1 4 8 7 6 = o 0 2 9 9 5 

, 0 1 3 2 3 , 3 7 1 7 1 , 0 7 0 9 7 

, 0 7 9 4 9 , 3 4 4 4 6 , 3 8 4 3 8 

r 
, 4 7 5 1 , 2 5 4 5 , 5 3 0 3 

, 1 3 5 6 , 4 0 0 8 , 5 0 6 0 

o 3 3 1 8 , 1 9 7 2 , 5 4 9 3 

,1 

, 2 4 2 0 1 

, 0 8 0 2 4 

o 2 1 2 0 1 

, 0 8 0 2 4 0 2 1 2 0 1 

, 1 6 6 3 5 , 2 3 4 0 9 

. 2 3 4 0 9 , 4 2 7 5 9 

The maximum prediction i s the square root of the largest root of 
the equation t° 

o 2 4 2 0 1 = A , 0 8 0 2 4 = , 0 0 5 4 >^ • o 2 1 2 0 1 = , 3 1 9 6 

, 0 8 0 2 4 = , 0 0 5 4 ) ^ , 1 6 6 3 5 = A o 2 3 4 0 9 = , 3 3 6 2 A 

o 2 1 2 0 1 " , 3 1 9 6 A , 2 3 4 0 9 -= , 3 3 6 2 >^ , 4 2 7 5 9 " 

, 0 7 7 5 7 0 0 6 0 2 0 

, 3 0 8 5 ^ o 0 7 4 3 9 3 

o 4 7 5 was found to be a root of this equation. Substituting this 
value for X we obtain the following determinant 

, 2 3 2 9 9 

, 0 7 7 6 7 

, 0 6 0 2 0 , 0 7 4 3 9 - , 0 4 7 4 1 2 

The ratios of the minors of this determinant w i l l give the ratio 
of the entrance tests for maximum prediction. Thus 

w s w s w s 9 0 9 9 5 9 § 8 1 5 6 3 9 s 2 4 3 5 1 9 3 ^ 1 s 1 s 3 (approx,) 
Using these ratios i n equations ( 6 ) we find that u^ ,û sÛ  are in 
the approximate ratios 3 , 4 , 4 , which is i n agreement with equations 
( 3 ) and ( 4 ) , 

We thus arrive at the same Hotelling maximum prediction with the 
same weights by either the direct or reverse processo 



Appendix C, 

Solving the Cubic, 

Equation (2) i n Appendix B was s-

, 3 9 9 3 » X , 2 8 8 3 0 « , 5 1 2 9 > ) , 3 4 8 3 1 

. 2 8 8 3 0 - , 5 1 2 9 ) \ o 3 1 6 0 3 = A o 2 8 1 2 8 

, 3 4 8 3 1 » , 7 1 3 2 \ , 2 8 1 2 8 = , 3 1 4 2 ? \ , 3 3 0 0 0 

o 7 1 3 2 \ 

o 3 1 4 2 > j 

\ 

I.e. 

Substituting 
we have 

Since 

, 5 6 7 5 X -=5= , 0 9 1 2 4 > \ 

so, =t> , 2 1 9 2 ~ X 

, 0 0 2 1 4 

, 0 5 2 8 6 Wo 

0 , . o ( l ) 

This reduces to, 
- , 3 5 9 4 > ^ , 2 3 6 3 A - , 0 3 2 7 9 > \ o 0 0 0 7 7 - 0 

0 

, 0 0 3 2 0 = 0 „ „ , ( 2 ) 

4 , ( , 0 5 2 8 6 ) y > Z7 , i 0 0 3 2 ) 

a l l the roots are real, and the largest root, is given by :• 

2 
J l 0 5 2 8 6 

I 
3 2- . 0 0 3 2 

Cos 

where Cos 
2 ( . 0 5 2 8 6 ) ^ 

Prom which we get the root of equation ( 2 ) is . 2 5 5 8 , and hence 
the largest root of equation ( 1 ) i s , 4 7 5 0 , 
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