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The Effect of Practice and Coaching on the Performance -

Al

' By C.G.Lister.
(Abstract of thesis submitted for thé degree of M.Ed in Durham .
University.)

The object of the inquiry was to investigate the effects Qf
unassisted practice, and of'practice aécompanied by coaching, on
the scores made in two intelligence tests by boys who were selected
for grammar schools or for a selective modern school in which some
cbildren take G.C.E. courses. The two tests were those used-in the
allocation examination of the boys concerned, and the same tests
wére repeated as final tests at the end of the experiment. The use
of two tests was intended to minimise the effedts of individual

inconsistency,

170 boys effectively took part in the experiment and they
formed. three groups of approximately equal numbers and ability.
The first group had three practice tests at weekly .intervals
vbefore the final tests; the second group, in addition to working
the same tests, had one hour of standardised coaching on each of
the three practice tqsta.in turn; the third group did normal school
work during the three weeks preceding the final tests.

The scores in the two final tests, compared with those in
the same two tests in the allocation examination showed a total
mean gain of 11% pts. of I.IQs in the practice group, 1?% pts. in -
the coached group, and 5% pts. in the control group. Analysis'of



variance showed all these gains, and the differences between them,
to be highly significant. Clearly thérefore, the most effective
way of raising the mean score of boys in intelligence tests is

by a combination of practice and coaching. After the third test
there was a falling off in-mean score in the pracfice group

whereas gains continued up to the last test in the coached groupe.

The results suggest that practice effect may be inhibited
to some extent when practice is under actual selection examination
conditions. There is some evidence that the effects of coaching

may be relatively short-lived,

Individual response to practice and coaching varied consid-
erably and was greater in the coached group. The maximum gains
in both groups tended to occur at (initial) I.Q. 120 - 125, It
. appears that younger boys may benefit more than older ones in

the same age-groupe

In so far as allocation is based on I.Qs. it has been shown
that a programme of'practice and coaching 5efore selection would,
for these boys, have affected the allocation of about 15 per cent

of the grammar school places.



The IEff'ect_'.s of Practice and Coé.ching
| ' ‘on the -
Performance in Intelligence Tests
of .
:Bbys Selected for Courses Leading to the G.C.E.
| and of

Boys Who Just Fail to be so Selected.

Thesis Submitted for the Degree of M.Ed.
March 1956.

C.G.Lister.



CONTENTS

A . Page
Acknowledgements 1
Section I. The Purpose of the Experiment ‘ 3
Section II, Introduction - Preyioﬁs Inguiries é
Section III. Design of thé Experiment . 24
Section IV, E#ﬁerimental Results ' : 29
éection V. Discussion of the Results 51
Section VI, Summary of Conclusions 58
Appendix I. Standardised Coaching Method ' 64
Appendix II, Test Results, Gains, and Ages : o 66
Appendix III. I.Qs. at Bight Percentile Levels in

Successive Tests ™

Appendix IV, Differential Effects of Practice and
' Coaching - Initial and Finel I.Q. Totals 80



Table

Table
Table
Table

Table
Table

Table
Table

Table
Table

" Table
Table

Table

Table
Table
Table

Table

~w \\

LIS OF TABI.ES
1. Composition of Groups and Results of B
Initial Tests A
II. Results of Flnal Tests _
I1I, Mean Gains from Initial to Final Tests

IV. 't-ratios! fof leferences between Initial
and Flnal Mban Scores

V."Net' Mean Gains Attributable to Practlce
and Coaching - .

Vi. Slgnlflcance of 'Net' Mean Gains - Analysis
of Variance

VII. Group 1: Mean Seores in Ail Tests

VIII, Group 1: Slgn1f1cance of Mean leferences
between Successive Tests .

IX. Group 2: Mean Scores in the First Three Tests

X. Group 2: Slgnlflcance of Mean Differences

-between Three Tests

X1, Group 3: Mean Scores in In1t1a1 and. F1na1 Tests

XII. Group 3: Slgnlficance of the Msan leferences
between Successive Tests _

XIII. Group 2: Mean Scores in A11 Tests

X1V, Group 2: Signlflcance of the Mean Differénces
between Successive Tests

XV, Group 1. Gains at leferent Levels of Init1al
Ability.

XVI. Group 2i Gains at Different Levels of Inltlal
Ability

XVII. Gains at Different Levels on Retesting in
M.H.T. 52 (A1l Groups)

Paée
30
31

. .

32
32

33
34

34
. 35

35
36
37
.37
38
39

40




List of Tables (continued)

_ Page
Table XVIII. Gains at Dif¥ erent Levels on Retesting
in M.H.T. 51 (All Groups). _ 41
Table XIX. Comparison of the- Galns made by Younger
and Older Boys ) B . _ - 43
;Table XX, Individiuals Reaching their Maxlmum.I.q. '
at Each Test . _ 44
Table XXI, Variation of Individual Differences in
Score between Test and Retest 44
Table XXII. Correlations between Initizl and Final
_ Testings ) ‘ 46
Table XXIII., Numbers with Average I.Q. of 115 and over 47
LIST OF DIAGRAMS
: o : Facing Page
Dlagram 1. Group 1: Effect of Practlce at Equivalent
- Lewels N . ) : 39
Diagram 2. Group 2: Effect of Practice and Coachlng
at Equivalent Levels - ' 39

Diagram 3¢ M.HeTs 52: Gains at Different.Levels on Retest 41
Diagram 4. M.H.T. 51: Gains at Different Levels on Retest 41
Disgram 5. Total Gains at Different Levels' 42



- Acknowledgemeritse.

I wish to expreSs my thanks t9 the Educatibn’Committee
which gave permisgsion for the experiment to fe carried out, to
~its Officers for their advice in organiéing the testing and coaching
and for providing most of the tests required, and to their staffs

for their admlnlstratxve help and guidance.

My thanks are'also due to the Instityte of Education of
Durham University for a grant which covered the cost of all the. .
tests which had to be bought,

. I am also very grateful to the staffs and bdys of those
schools which took part in the experiment. The investigation

depended entirely on the full co-operation which they gave.

I have not referred by name to the Local Education Auth- -
ority in whose schools the experiment took place because the L
Education Committee reserves its right to control publication

of any data relating to the childreh for whom it is responsible.




Section I.

The Purvose of the E;peximent.




Ihe Purpose of the ¥xperiment.

Investigation has repeatedly shown that children with
previous.éxperience of intelligence tests or test maferial have
an advantage, in the performance of such tests, over other
children. Thus, where intelligence tests are used in the
selection of children for sécondafy schools at ll=plus, some
children may be selected by virtue of their greater test exper-
ience and at the expénse of others with less éxperience or none
at all. It is said that despite attempts to‘minimise it coaching
is widespread and cannot be stopped. For this reason it has been
suggésted that all children should be coached before the ll=-plus

examination. Other authorities prefer unassisted practice as a

. means of levelling out the test-experience of the children.

Estimates have'been made of the relative advantages of
varying kinds and degrges of test-experience. These estimates
are average figures, and since intellectual development and the
ability to benefit from experience varies with the individual )
such general tgndencies cannot be expected to apply to each child.
In some inquiries it has been possible to show that improvement in

scores is greater with bright children than with duller ones, but.

‘there is by no means unanimity on this point.

. Gains in test scores, in whatever way they are produced,

are most likely to affect the educational future of those children



who are at, or near, the selection borderline. Before the
procedures which have been advécated to reduce the effects of
possible inequalities of test-experience_are put into practice
their effects.on these children should be more clearly demon-

gstrated.

This inquiry was designed to determine such effects.
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Introduction - Previous Inguiries.




Section II.

Introduction - Previous Inquiries.

It has been known, for almost as long as group intelligehce
tests have been'ip general use, that prévious experience of test

material affects the scores of the individuals being tested.

Dunlap and Snyder (1920} gave four parallel forms of the.

Army Alpha composite test to 44 Amerlcan college gseniors at 1nter-
vals of approximately three weeks. They found that the mean score
for the group showed a gain at thé second test.ahd a further-géin
at the third test. There was a fall back of the mean score at the
" fourth test. They concluded:

"Qbviously, if tests susceptible to practice tests are
used, the only system which will be at all fair involves
the condition that all candidates shall have old forms of
the test in advance, and shall have the opportunity to
practice on them."

'

v : o
Thorndyke (1922) reported the records of 3% ll-year old

childreh who. took fifteen forms of the same test, one on each
- successive school day. From these records he showed that both
for 'gifﬁedF and 'ordinary{ children the gain due to practice
fell off rapidly from about the fourth trial but did not entirely

vanish even in the last test,

Since the early twenties the effect of testFexperiEnce on scores

has been the subjectaof several investigations and Vernon glvaz)
was able to survey over forty relevant researches. In these

art;u¢es Vernon was concerned with the criticism that 1nte111gence

|



tests in the ll-pius examination were susceptible to coaching
and practice. Of the material which he reviewed he wrote:

_ "These unanimously show, (a) that the effects of prac-
tice on similar test material (where children are not told
the right answers and simply learn from their own experience)
are fairly small; (b) that the effects of systematic
coaching are much more serious; (c) that, therefore, it
is illegitimste to make any comparisons between the scores
or I.Qs. of groups of children who have had different amounts
of previous experience." , .

Among the conclusions which,he writes, 'are well substantiated
by several experiments', the following were'noted:
Practice.

1. The practice effect due to a single test is 4 or 5 I.Q.
points, but may ve only 3 points for children who are
already familiar with tests.

2. Further practice produces further diminishing increases
giving a maximum gain of aboutvlO I.Q. points after four
or five tests.

3. Brighter children benefit more than duller children,
with the maximum gains occurring near the selection
borderline. :

4, Different tests differ in the
practice|effects. i

ir s
s

usceptibility to
Loachinge.

1. The gain due to coaching averagés about 14 I.Q. points,
but for bright 'unsophisticated' pupils it may reach 18

points, and for dull or more experienced children it may
be as low as 9 points.

2. The total amount of coaching makes very little difference.s .

3. Teachers wvary very litfle in their ability as coaches.

Watts, Pidgeen, and Yates (1952) criticised Vernon's

conclusions in these words:

"Some forty researches have recently been reviewed by
Professor Vernon. In these inquiries many different kinds .
of tests were used, the samples varied considerably in age,
educational bvackground and range of ability, and the’
experimental design of many of the earlier researches had
defects that seriously limited the value of their findings.
They may be said to have provided strongly suggestive :



evidence of the effects of practice on test scores, but
failed satisfactorily to demonstrate an additional distin-
guishable effect ascribable to systematic coaching."

Yates (1953) was

"concerned with the practical issue of what is likely to
happen when ll-yea¥ old children in the maintained schools
of England and Wales are coached or practised in preparation
for the kind of tests which are nowaddys employed by most
education authorltles."
He therefore discounts
"the results of experiments in which a handful of American
undergraduates are coached in the Army Alpha test,for example,
or in which an 1nvest1gator tries to find out how large a
gain can be brought about in the performanee of s home-made
test by coaching some specially selected group." -
In view of these criticisms of Vernon'e conclusions and of
the material from vwhich they were deriﬁed,-a search was made of the
literature published (see footnote) before Vernon's review, in
so far as it is concerned with liiyear-qld children being tested

in Moray House Intelligence Teésts or similar tests.

Rodger (1936) obtained a mean gain of 8 pts. of I.Q. when

76 children aged 11-12 years took six Moray House tests at
fortnightly iﬁtervals. Most of this gain was achieved by the
third test: He found the average individuallrange over the six
tests was 10-pts; with a maximum of 24 pts., and he found a
slight tendency for brighter children to benefit more than. the

duller ones.

McRae (1942) used seven different tests (of three different

kinds), at weekly infervals with children aged 10-12 years. The

Footnote: Vernon (1954, p. 270) had access to unpublished works
and. confldentlal reports.



group (about 25 children) which had practice in all seven tests
showed a mean gain of 6 pts. when the initial test was repeated}
McRae emphasised the inconsistenq& of individualé from one test to
another but he found no difference between bright and dull pupils.
From a second experiment with 48 children sged 9-12 years he
concluded that the everage gain waslz pts. of I.Q. for each
pragtice test. He found no difference'between coaching and practiée.
He suggested that the first 'and probably the second' test of a

series acts as a'shockabsorber'.,

McIntosh (1944) set the same test weekly fof six weeks to
74. children aged 11-12 years. At the end the average gain was
10} pts of I.Q., 9% of which had been gained on the third retest.
Initial levels of ability had no effect on gains. The average
individual range ovér_the six tests was about 12 pts., with a

maximum of about 24 pts.

Peel (1951) examined the results from 7101 children aged

10-11 years and found an average gain of just over 3 pts. of L.Q.
when one Moray House Intelligence Test followed another after

an interval of about one month,.

These rather sparse pre-1952 resuits from 1ll-year old
children give lower gains than Vernon suggested for the effect
of practice. The average gain from one practice test is evidently
a good deal less than 5 pts., and, though repeated practice in
the game test produced total average gains of about 10 pts., the
mean total gain is only about 6. pts. when.practice is in parallel
Veréions. The differences between these figureés énd Vernon's nmay

be due, as he suggests, to differéng amounts of test-experience



previous to the experimental period. He quotes, in support of
this explanation, the Scottish Research Council's finding of a
rise of about 4 pts. of I.Q., between 1932 and 1947, in areas
where group tests were familiar material, whereas the rise in
places where they were littlé used was ingignificant{_(Vernon

1954 p. 60).

Before 1952 there was-little'published research on coaching

1ll-year old children in group intelligence tests. Johri (1939)
produced appreciable gainé after coaching and practice but because
6f the design of his experiments, whiéh consisted of intensive
practice and coachiﬂg and testing in particulér ﬁypes-of test
items, his results are not compérable with tbe sort of coaching

which would be undertzken in schools.

In an expefiment carried out by Watts in 1950 (Watts et al,

1952 p. 35), 35 childrén, in their first term at a secondary
modern school, took a different Moray House Test each week for
ten weeks and, in addition, had a coaching lesson from their
own teachers between each pair of tests. This_coached groub
showed a mean gain of 8,2 pts. of I.Q: at the end of the exper-
iment as against a mean gain of 3.2 pts. produced by the 35
children of a control group who did normsl school work between:

the first and last tests.

Thus there appears to be no evidence available from exper-
iments with ll=-year old children to support Vernon's claimse. The
published reports, both for coaching and practice, lead rather to
the more conservative conclusions of Watts and his co-workers

given on page'7.

(0
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Since 1952 further reports of inquiries have been published,
and the remainder of this .section will be devoted to a survey of

these recent investigations.

Peel'(1952) reported:a total mean gain of about 4% pts. of

I.Q. when 1239 children aged 10 or 11 took three Moray House __
Intelligence Tests at monthly intervals. Nearly 4 Qté. of this gain
were achieved between the first two testingse. He showed here; as he
héd done in his previous article (Peel 1951), that pracfice effect
increases with initial leveil of 1nte111gence with a maximum galn

of about 9 pts. of I.Q. at about I.Q. 125, above whlcp flgure

there is a faIling-off of gains. Later hé};eported, fo; 705
children, a2 practice effect of 6 pts. of I.Q. over an interval of
two months between two parallel tests, and a géiﬁ of 3% pts.

when 1063 children were retested after ahiinferval of six months.
He concluded from these results that the effects -of practice 'do

‘not wear off rapidly, if indeed at all.' (Peel 1953).

Watts, Pidgeon, and Yates (1952) in their pllot study with

182 first-year secondary modern school children compared  the effect
of different amounts of coaching. N.F.E.R. VerballTest 1 was used
és the initial and final test., Coaching was carried out by Watts
and Yates in 30-minute periods of which the children had six per
weeke There were three coaching grgup? with three, six, and nine
‘hours of coaching lessons respectively. There were three corres-
ponding control groups. The mean gainufér all coaching groups was

" about 8% pts of I.Q. whilst that for the control groups waé just
over 6 pts. They found that three hours of coaching-prqduded much

the same gains as niné hours but that six hours resulted in lower
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gains than either of the other groups. The gains increased with
initial ability bf the individual but, it is pointed out, this
effect and indeed the total gain was limited because the group was

from secondary modéern schools.

In the main experiment which folloﬁed, the same workers used
1214 primary school children about six months after -they had
worked the second of the two Moray House Tests which formed part
-of their selection examination. There were four experimental, and
four control groups, each of about 150 children. Three of the
experimental.gfoups had,respectiveiy, three, six and nine hours
of coaching; the fourth group worked six Moray House Iﬁtelligepce
Tests between the initial and final tests-whidh were common to all
groups. The method of coaching was left to the.teachers and the

practice group was not informed of resultse.

As far as coaching waé concerned the results broadly confirmed
those of the pilot expefiment. The- coached groups showed gains of
5 to 6 pts. of I.Q. as against the cohtrol groups' 2% to 3 pts.
?he'greatest gains were produced by three houfs anching,_fOIIOWed
cioéely by nine hours, with six hours hasving considerably less effect.
The‘gains increased wifh initial ability to a meximum at about I.Q.
120. The practice grbup showed a gain of aﬁout 6 pts. compared |
with 2% pts. for its control group. Nearly half of the total gain
was achieved betﬁeen the first and second tests. Analysis of the
results showéd the net gains due to practice to be significantly
greater than the comparable figure for cdaching. The effects of
practice were distributed evenly among all levels of ability and
were greater than the effects of coaghing at all levels below

I.Q. 125. It was found that boys responded better to coaching and



girls to practice and that there was considerable individual
variation. From a congideration of rank correlation between
matched groups they conclude that there are 'variations in

teachers‘ capacities to secure improved responses fmom their

pupils'.

Hammond (1953) reported the effects ot giving practice tests

one week beforg each of the two selection tests taken by'the 1600
ll=year old children in Brighton in 1952/53, Each of the two
practice tests was marked by the teachers and.thén used as the
basis of cqachingllessons in the week preeeding the selection test,
From the first (practice) test to the last (selection) test the
mean gain was about & pts. of I.Q. The gains between the first.
pair of tests were found only below the 75th percentile (about

I.4Q. 110) whereas the gain between the secohd'pair of tests
averaged about 5 ptse. of I.Q. all through the-raﬁge. She found
that there was great individual variation in scores from test to

teste

James (1953) found that the introduction of official

practice and coaching in Wiltshire was followed by an average
rise in I.Q. of about 4.3 pts. for boys and 5.5. pts. for girlse
The gains were falrly unlformly distributed throughou+ the scale.
The coaching and practlce was from a booklet prepared by James which
offerred '
"all gandidates three lessons and a practice test,
and this limited amount of coaching was authorised in all

primary schools.....during the month or so tefore the examin-

ation."



In an investigation in Manchester in 1951, Wiseman and

Wrigley (1953) used a published book of intelligence tests for

coaching purposes. From 548 children of average age 9 years 9
months they formed three approximately equal groups - a practice
group, a coaching group, and a control group. All were given an

. initial anq a (different) final Moray House Intelligence Test.

In the interval between these two tests the practice group worked
six di{ferent Morzay House Intelliéence Tests at irregular but not
less than weekly intervals; and the coaching group had one hour
of coaching from the selected booklet 6n each occasion when the
practice group worked a test. The mean gains were: practice group,
11 pts. of I.Q.; coaching group, 6% ptse.; control group 4% pts.
After the fourth and fifth tests the mean gains for the practice
group were 8% and 9% pts. Gains due to practice increased with
initial ability but the reverse was true for coaching gains -

at I.Q. 115, 'a fairly typical pass mark', the net gain from
practice was 12 ptse. and from coaching 1% ptse of I.Q..A positive
correlation between tgéching efficiency (as rated by an observer)
and coaching gains was obtained. Large variatioms of individual

scores were noted in all three groupse

Experiments with coaching and practice in Southampton were

reported by Dempster (1954). After classification procedure was

complete in 1951, three groups were formed from the ll-plus age-
group, each containing 112 girls and 116 boyse The practice group
worked a new Morsy House Test each week for eight weeks; the
céaching group folloﬁed the same pfbgramme but had in addition,
after the second test, one period of coaching each week., At the

end of the period all three groups repeated the initial test.
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The results showed cdaching gains of 8.9 pts. for boys,
end 9.8 pts. for girls; practice gains were 4,5 pts.j(boys),
and 5.5 ptse. (girls); the_gains made by the control group wére
1.7 pts. (boys), and 2.4 pts. (girls). In the coaching group the
mean gain increased up to the sixth test (i.e. after four hours
of coaching) to 9.5 pts. (boys) and 9.0 pts. (girls). In the
practice group the greateft gains were recorded at the fourth

test; they were 5.6 pts. (boys) and 6.4 pts. (girls).

Dempster was able to show that coaching and practice oﬁ
similar tests produced greater effects than coaching on different .
tests by getting the children in the above‘experiment to repeat, '
after the end 6f it, other wverbal and non-verbal tests which had

been part of the original classification examinations.

As a result of the 1951 experimept it was decided to intro-
duce coaching into the Southampton classification procedure for
1952, Unassisted practice was ruled- out because when combined with
coaching'if appeared'to prodﬁcé mach larger'gains.'fhe practideb
and coaching was to be upon tests similar to those used for

classification.

Accordingly in 1952 every child in the 1ll-plus age=-group, -
a total of oﬁer'a thoﬁsapd children, worked a Moray House Intell-
igencé Test which was marked and used in the schools as the basis
for one period of coaching weekly for four weeks.,At the end of this
period a second test was sét. The method of coaching was left to
the teachers. The gains obtained were 4.3 pts. (boys) and 5.8 ptse

(girls).




. It
In 1953 the 1952 programme was changed to include another |
practice test in the middle of the four coaching periods and the %
total gains in that year were 7.7 pts. (boys) énd 8.7 ptse (girls);
Because these gains approached those obtained in the 1951 experiment

it was decided to use a similar programme in 1954.

The Southampton results for 1954 and 1955, as given by
Dempster in a personal communiqation to the present writer, were as
followse. In 1954 the total gains were 8.2 pts. (boys) and 8.7 pts.
(girls), and 7.3 and 7.8 pts. respectively of these gains were
achieved between the firsf two tests and after only. two périods
of coaching. Consequently it was considered that such a limited
programme might produce similér gains again,and.in 1955 the
children were set two Moray House Tests with'two periods of

coaching intervening. The resultant gains wefé 5 pts. of I.Q. for

'boys and 4 pts. for girls.

Donaldson, in her paper read to the Scottish Branch of the
British Psychological. Society in January 1954, gave an account

of an experiment in which she set five Morsy Hdﬁe Intelligence

‘Tests to 101 boys of average age 10%_yeafs. The boys were divided

into two groups, one with a mean I.Q. of 123, and the other with
mean L.Q. 108. Each of these two grdups was further divided into

two approximately equal groups, one of which, in each case, in
addition to wofking the tests,had four hours coaching. She rotated
the initial and final tests to eliminate diffe;ences due to '
standardisation. For the two groups of high initial I.Q. the mean
gains from first to last test were 12.7 pts. from coaching plus
practice, and 6.7 pts. from practice alone. For the two other groups

the gains were 10,8 ptse for cosching plus practice and 7.5 ptse




for practice alone., There were large variations in individual

scores, the variability being greater in the coached groups.

’

The results of these recent researches mqy be summarised

as foilows: | )

Practice.; 1. Gains from a single practice are reported by Peel as
3,16;'3.5; 3.85; and 6,2 pts. on different occasions.
Wiseman and'Wrigley's Manchester control group gained 4%

- pts.; Dempster's 1951 Southempton control group géined
about 2 pts.; Watts and his co-workers found gains of 2} to
3 ptse in their control groups. Dempster's and WaftsF groups'_
. were composed of children with some previous expepiénce of"
teéts; the Ménchester children were a-good deal younger and
less *sophisticated's |
2. The maximum gaiﬁ'was 11 pts. Ofii.Q.,dbtained oy
the Manchester group after seven practice tests, and mdst
of this gain was achieved on the'fourth test. Dempster found
that maximum gains were achieved after four tests,gnd
these were 5.6 pts.(boys) and 6.4. pts (girls). Again the
.different experience of the two groups must be taken into
accpunt, | |
3. Peel shewed that practice effect does increase with
initial ability up t§ about I.Q. 120. Wiseman and Wrigley
confirmed this, their greatest gaiﬁ being 12.5 pts. at about
that I.Q. The National Foundation workers found a similar

 but less well marked effect in their 'London experiment.

4, The 1951 Southampton experiment confirmed that the
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most effective practice is that which is given in parallel versions.
Coachinge. 1. Apart from Donaldson's two high-ability groups,

which had gains of 12.7 and 10,8 pts., the greatest gains
obtained after coaching were those of about 9% pts.

reported by Dempster from the 1951 experiment, and Hammond's
8 ptse in Brighton. Both of these gains resultéd from a
combinat}on'of coaching with timed practice - in Southampton
eight tests were worked as practice, in-Brightop only three.

2. The gains produced by coaching after a single practice
(or initial) test were much less. Wiseman and Wrigley's
coaching.grOup gained 6.3 pts.; Dempster obtained over 7 pts.
in 1954, and about 5 pts. in 1952 and 1955; Watts' 'London!
experiment produced 5 to 6 pts. rise; and James reported a
gain of about 5 pts.

3; Watts et al found that coaching benefitted the more-.
able to a greater extent than the less-able children up to
.about I.Q. 125. Donaldson's figures support this. James and
Hammond'found fairly even distribution of gains. Wiseman
land Wrigley found that when coaching was from a published
booklet gains decreased with inifial ability and at I.Q.

120 the gain was zero. _

4., The Natiional Foundation workers found the most
effective amount to be three hourg. Dempster's figures
for 1951 showed maximum gains after.four hours of coaching
(and fiye practice tests).

5. Watts,and Wiseman and Wrigley,are agreed that teachers

vary in their abilities as coaches.
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6. Dempster's results in 1951 showed that coaching is

most effective when it is based on tests similar to the

final _ testo

It will'be seen from the above summafy that,'for groups of
normal ability, the highest claims for unasgisted practice exceed
those for any sort of coaching. At the same time it has been shown -
that comparisons of the gains obtained by different workers are
difficult because of the differing age and experience of the
children fested, beéause of the lack of control‘groups in some

cases, and the different meanbngs attached to the word 'coaching'e

On the whole we may say that, as far as practice is concerned,
Vernon's conclusions have been confirmed by subsequent research. The
gains seem to be lower today than they were just a few years ago,
and Vernon's explanation of these lower géins as being due to |
greater test-sophistication is supported by Dempster's figures.

for the mean I.Qse. of the whole ll-plus age-groups in recent years:

Southampton ll-plus 1952 (1953 | 1954 | 1955}

Initisl Test | Boys | 101.5 | 102.2| 103.5} 104

(Mean L.Qs) | girls|103.8 |104.5} 104.6] 106

Today the effect of a single practice test seems to average
3 or 4 pts. of I.Q. and this gain appears to-be about doubled by
furﬁhér practice ﬁhich reaches an effective maximum at about

the fourth testing.

Vernon's conclusions as to the effects to be expected from

coaching (with practice), however, seem to require more drastic



revision as follows:

(a) His claim for average gainé seems té be about 6 pts.
too high. Recently reported gains are of the order of 8 or 9 pts.
for coaching combined with practiqe. The gains produced by coaching
alone without any timed practice are very little greater than
those which would be produced in amy case by the initial test
practice effect,

(p) It has been established that 3 or 4 hours-is the most
effective coaching time. Navgthe'scgain of 11 pts. after only
one hours coaching (Vernon 1953) has not been equalled.

(c) It has also .been established that teachers vary in their
ability to coach their pupils and Yates (1953) provides evidence
that they imprdve in this task with practice! The relatively high
gains in 1953 and 1954 in -Southampton from a relatively limited

programme may be due to thés effect.

In his most recent paper Vernon (1954 b) has revised his

eartier opinions but he still seems somewhat reluctant to abandon
the higher figures. .He wrote:

"In most areas, nowadays, we can expect rises averaging
8~9 units from ‘'apt' practice and coachings.e.....this
implies that some 17 percent of children will show gains
of 14 units and over." '

"A few hours only produce the maximum achievable effect.”
He 'does not deny' that teachers may differ in ability as o=

coaches and he aggrees that small-scale experiments yield larger

‘rises than wider investigations in which many teachers undertake

coaching.




Taken as a_whoie the evidence suggests that, at the present .
time,
l. the mean score of an l1ll-plus age-group will be increased
by 3 or 4 pts..of I.Q. as the result of a single pracﬁice teét;
2. this gain may be increased
(2) to about 5 pts. by about three hours coaching without
further practice,
or (b) to about 6 or 7 pts.. by two or three additional
pfactice tests,
or (¢) to about 9 pts. by additionsl practice together with
coaching. '
3¢ there are great individual variations in response to

both coaching and practices.

There is conflicting evidence on the relation between initial
ability and 'improvability', and on the relative response of boys

and girls to coaching and practice.

On the question of official coaching Vernon (1954 b) believes
that "familiarisation is positively desirable in that it reduces
children's fears" and that, in conseQuence,.reliability and
validity are improved. (Dempster, in his 1951 experiment, found
that validity was improved afte; cdachiné and pfactice). To correct

those injustices likely to occur because of individual variation

and differences in previous'test-experience Vernon (1954 a) suggests

. , .
a programme of two practice tests and three hours coaching. -

In Southampton intelligence tests are no longer used as part

of the classification procedure but Dempster (1956)_writes:

21
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"I think if we had gone on with the tests in 1956,
we should have put back the three tests with two coaching

periods in between."

The National Foundation workers believe that official practice
b& itself would be enough to offset the effects of unofficial
coaching and they regard offiecial coaching as unnecessary and
undesirable. Wiseman (i954) is qf the same opinion and suggests
three practice tests, with children marking their own work, as

the best way to swamp the effects of unofficial coaching.



Section III.

Design of the Expeériment.




Section III.

Design of the Experiment.

Excépﬁ for Donaldson's inquiry all the published workson
the effects of test-experience on ll-year old children have been
on coﬁplete age=-groups Or on more or less representative samplés
‘therefrom., The purpoée of this.inqﬁizy was to determine the rel-
ative effects of unassisted practice and practice accompanied by
coaching on the children most likely to be affected by a planned
programme of test-experience as a preliminary to selection for
secondaty schools, that is to say those children near or above

the selection bofderline.

A local education authority, whose preselection procedure
was under revision, was intereStéd in this project and, throdgh

its officers, gave the fullesf co-operation.

The first‘part of this authority'siallocation_gxaminatign
for 1954~55 consisted of ﬁbray Hou;e.Tests'in.English, Arithmetic,
and ‘'Intelligence' (MHT 52), and these were takén in early
December 1954 by about 3000 children who comprised the 1l-plus
age-group. The second part of the examination was taken in early
March by those children in the top third of the order of merit
dra&h up from the results of the Décember tests. This'secqu part
included another Morsy House Intelligence Test (MHT 51). The'
standardiéed scores from the two intelligence tests-together maqé

up one thifd of the total allocation score for each child.
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Because of the-difference reported by éomé workers in the
fesponses of boys and girls to coaching and practice it was decided
to confiné the experiment to boys. There wereyin 1955,under the
authority cohcerned, about 150 graﬁmar_school places for boys
and about 80 places in a_selective séconda;y modérn sechool which.
has courses leading to the General Certificate of Education. There
were 1426 boys in the 1l-plus age-group in 1955, In the allocation
of boy§ to secondary schools there were, therefore, two Borderline

groups; one at about the 10% level and the other at about the 15%

leﬁel.

It was planned to include in the investigation all the boys
who were included in or placed above the lower borderline gETroups
From these were to .be formed two experiméntal groups, one to be
given gnassisted practicé in teats similar to those used in selection,
and the other coaching,in addition to a similar amount.of practice.
The adoption of Wiseman's suggestion of letting the children in the
practice group mark theim own work Was-considered,but rejected as
it was felt that_it would be likely to 1eéd.to diécussion in the

classsroom which might de#elop into something very -like coachinge

It was decided to treat the two intelligence tests used in

the allocation examinations as the intial tests for the experiment

and, to avoid error due to differing standardisation of tests, to

set the same two tests as finel fests at the end of the experiment.
This made the use of a .control group an essen?ial-éddition to the
two proposed éxpérimeﬁtal groups. The use of two téSté as initial.
and final criterié was intended to minimise the effecf of the

wide variation in individual scores between tests which has so



frequently been recorded.

| The possibilty of getting all the boys concerned'together in

- one place for testing and coaching under standard conditions was
considered but, in the face of administrative and legal difficulties,
' . m . | agreed - . '

was rejected. The education authority/that testing and coaching

should take place in the schools to which the boys belonged.

It was decided that the use of 'matchedi'groups was precluded
by the disorganisation it would_causé in the schodls, since many
of those schools concerned would, if this method were adopted, have
boys in each of the‘three groups. It was-thpregofe decided to form
three groups bty échools in such a way as to give, aS'ngarly as
.possible, an equal number of boys with the same average I.Q. 'and
range of I.Qs.'in each group. This was done except that those
schools were omitted which had (literally)_onlyaone or two boys
above the lower'bdrderiine limit; These schools were omitted
becaﬁse it was intended to use a standardised method of coaching
in the schools and this would have been inapplicable to these very

small numbers. |

The three groups, as originaliy ﬁlanned,.each contained boys
- from six different schools. The first group had 73 boys of mean
I.g. 119.1; the second had 74 boys of mean I.Q. 116.2; and the
third contained 76-5oys of mean I.Q. 119.4. Tésts showed that the

three groups could be treated as random samples.

Before the first part of the suthority's allocation examin-
ation all the children had worked three short practice tests each
" of twenty minutes duration. It was thought thaf,after this

practiceytogether with that afforded by the two selection tests,



a programme of three practice tests plus, in the coaching group,
three periods of coaching would show effectively.any further

attainable gains.

The proeedure which was followed by the groups was as follows:

Group l. (Practice Group). Three different Moray House Tests were
worked at weekly intervals. The tests were collected and
marked. No results were made known to the schools

concerned.,

Group 2. (Coaching Group). This group worked the same practice

tests at the same times as Group l. The tests were collected
and marked and then returned(together with an answer key}

to the schools and were used as the basis of one hour's
coaching which took place on the day before the next test.
-In order ta minimise as far as possible any differences =
there ma??%embetweén teachers as coaches a standardised
method of coaching Was drawn up for each of the three tests
(see Appendix I)&:.

Group 3. (Control Group). This group followed normal timetable
during the three weeks in which practice and coaching
took place. |

All three groups were retested in the two initial tests in the two

weeks following the end of the practice period.

It was considered desirable to allow séme weeks to elapse
after the competitive allocation tests in March before the exper-
imental period begane. The timetable was therefore arranged as

follows:



17 June,

23 June,
24 June,

30 June,
1 July,

7 July,
8 July,

15 July,

2%

MHT 48,

MHT 49, _.

MHT 526 ...
MHT 51,

Group Grdup Group
-1 2 3
7 7
1 hour's coachlng on MHT 48, , ‘ ;
1 hour's coaching onh MHT 49, 7 ‘;
NHT 504 —_— S
1 hour's co'aching on MHT 50. v
v v v
v v/ v

Teachers were asked to tell the boys that the object of the .

exercise was to find out just how well they'éould do in intell-

igence tests after some practice, and’before the two final tests,

to ask them to do their best in those testse Teachers were also

asked to report any signs of boredom in the Yhoys.



Section IY.

Experimental Resultse

(I) Composition of the Groups; Inltlal and Final Scores.

(II) Increases in Mean Scores.

I11) The Effect of Practice on Mean Scores.

IV) The Effect of Practice combined with Coaching on
Mean Scores.

(V) The Effect of Practice snd Coachlng at Different
Levels of Ability.

(VI) The Effect of Age on Improvement of Score.

(VII) The Effect of Practice and Coaching on
Individual Ferformance.

Note:
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1. Full details of I.Qs. for all tests are given in Appendix II.

2. All scores are given as I.Qs. and all geins as points of I.Q.

3. In this and following sectioms the tests used mey be referred

t0 by number as follows:

Tl. MHT 52. 7 Dec 1954,
2. HHT 5l. 8 Mar 1955,
T3, . MHT 48. 17 Jun 1955. - ' '

T4, MHT 49. 24 Jun 1955, .} Practice Tests.
T6.- MHT 50. 1l Jul 1955, :

T6é. MHT 52. 8 Jul 1955.
T7, MHT 51. 15 Jul 1955,

} Initisal Tests.

} Fingl Testse.

4. In response to the inquiry made only one boy was reported as’
, being bored by the proceedingss he was in Group 1, Index No.

141.



Section IV,

Experimental Results.

(I) Composition of the Groups: Initial and Final Scores.

In each group the final number of boys whose results could
be subjected to analysis was much smaller than had been planned.
The numbers in the two experimental groups werq&edqced as a

o

result,/boys being absent from ome or more of the tests or coaching
periods; one school withdrew completely from the control group.
. The effective composition of the groups with the results of the

two initial tests is given in Table 1.

Table 1. _
Composition of Groups and Results of Initial Tests
[ 1tean - T1 T2 _ Initial IQ Total
NoJJeAges |Mean IQ|SD [Mean IQ|SD | Mean SD

Group 1 .(Practice)| 56 11.3] 119.0 8e8| 1209 [8.2] 239.9} 1l6.6
Group 2 (Coaching)| 56 |11.3{ 115,7 | 7.6| 118.5 [7.0] 234.2} 13.2

Group 3 (Control) | 58 |11l.4| 120.2 [9.2| 119,8 18.,0] 240.0f 16.6

The differences between the means of the three definitive _
groups in the first test (Tl) were gréater than those of the orig- -
inal groups. Testing showed that the differences were now signif-

icant,.so that the groups camnot be regarded as 'random'.

The scores obtained at the end of the experiment when all

groups were retested are given in Table II.




Table IT.

Results of Finali Testse.

T6 Ty Final 1Q Totall
Mean IQ|SD |Mean LQ|SD | Mean SD
jGroup 1 (Practice) 125.3 [645] 126.1 | 7.7 25144 13.1
Group 2 (Coaching)| 125.7 [6.,7] 126.0 {6.0} 251,7{ 10.8
Group 3 (Control) 122.9 |7.8] 122.5 | 9.34 245,41 16.4

Tests were made of the significance of the differences

between the standard deviations of the groups in each of the

initial and final tests and only in the last test (T7) was there

a significant differeﬁce - that between Groups 2 and 3. With

this exception we may say that there is homogeneity of variance

between the groups. This homogeneity extends to the initial and

final 'IQ Totals'.

(II) Increases in Mean Scores.

The gains achieved by each group are given in Table III.

Table III.

Mean Gains from Initial to Finzal Testse.

MHT 52

MHT 51 |. Total

(16 = T1)| (T7 - T2)| Gains

Group 1 (Practice) 6e3 5e2 115
Group 2 (Coaching) 10.0 745 175
Group 3 (Control) 247 247 5.4

As a preliminary measure these gains were tested for

~using the 't-ratio’. The results of this testing are

Table Iv.

significance

summarised in



Table IV

‘t-ratios’for Differénces between Initial and Final Mean Scores,

T6 - T1 T7 - T2 | Iq Totals
ﬁnmp 1| 2 3 1 2 3 1 2 3
M, =M, 6.3 {10.0 |2.7 [5.2 | 7.5 | 2.7 | 11.5 [17.5 | 5.4
r1.% 066 .57 » .74 .63 .43 .79 .74 .69 = 580
o .89 78| .v6| .92! .92| .77] 1.49] 1.301 1.34
t 7.1 |12.8 | 3.6 [5.7 | 8,1 | 3.5 | 7.7 |13.5 | 4.0

Since the t-ratio for 60 degrees of freedom at P = ,001

is.3.46, all the gains are highly significant.

This established,théiﬁext step was to assess the mean gains
of.thé different groubs in relation to one another. From the gains
given in Table III 'met' gains attributable to practice alone, to
practice dOmbined with coaching, and to coaching on top of practice
were derived and are given in the following table.

Table V

'Net! Gains Attributable to Practice and Coaching.

Factor _ ‘ MHT 52 | MHT 51 | Total Scores

Practice alone 3.6 | 2.5 | 6.1
 Practice plus Coaching 7.3 4.8 12,1
Coaching (on top of Practice)] 3.7 9,3 6.0

_To determine the significance of these 'net' gains, since '
it has been shown .that the groups cammot with confidence be treated
as random, it was & first necessary to test for homogeneity of variance
ofgains between the groupé in each test &nd in the total scores.

It was found that the standard deviations of the gains made by the



groups were not significantly different in any of the. three sets

of scores. These SDs are shown in Table XXI on page‘”h'

-Analysis of variance waé fhen applied to Fhe gains (differences
~of scores) in the three groups. This was done for the two indiv-
idual tests and for thé combined scores. The F~rétios obtained
were all significant at the 6.1% level of confidence. The diff-
erences between the méan gains.of each group (i.e. the net mean
gains) were then tésfed for significance using‘t: The results are

given in the next table.,

Table VI

Significance of 'Net' Mean Gains ~ Analysis of Variance.

. : <y
MHT 52 | MHT 51 LTotal Scores
Mean . Mean! Mean ;
Gain | P= Gain: Pe [ Gain P=
‘Practice alone . 346 .01 | 2.5 | 405 | 6.1 |.001

' Practice plus Coaching - 7e3 «001§ 4:8 % 0001§12.1 | .00l

freretn rean e ot e e

 Coaching (above Practice) 3,7 |.01 | 2.3 %05 { 6.0 !.001

(The gain of 23 pts for Coaching in MHT 51 fells short by only
0.05 pts of the figure neceasary for signifivance at P - ,05)
-Thus,apart from the gains from praétice alone and cOaching?
(above practice) in MHT 51,a11 the gains are highly significante
.The twd gains mentioned may be deséfibed aé of moderate signif-
icance but it will be noted that they contribute to the very

highly significant gains found when the total scores are éompared.
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(III) The Effect of Practlce on Mean Scores.'

(a) roup 1 _(Practice. Group)

The mean IQs for Group 1 in success1ve tests were as shown
" in . Table VII. '
Table VII,

Gfoup 1; Mean‘Scores in A1l Tests.

v Initial Tests Pracfice Tests Final Tests
| Tl T2 T3 T4 T5 76 T7
Mean T.Q.|119,0 | 120,9Y | 125.4 [125.0| 123,1| 125.3 | 1261
S.D. 8.8 8.2 7.3, 6.8] . 8.5| 6.5 7.7
The_cofrelation.between each successive pair of tests was

calculated and the significance of the differences between the means
of successive tests was then determined-by uéing 'Y,
Table VIII-

"Group 1: Significénce qf Mean Differences between Successive Tests.

T2-T1 [T3-T2 |T4=T3 [T5-T4 | T6~T5| T7-T6

Dy 1.9 | 4.5 [<0.4 |-1.9 | 2.2 | 0.8
r W70 | .67 | w67 | .| 55| .52

| P = 05| .00 | ni1 | .o1| 05| mil

The nét gain of 0.7 pts made between T3 and T7 is not

significant.

(b) Group 2 (Coaching Group)

- Coaching did not begin until after the third'test in this
group. Table 1X shows the mean IGs obtained by this group in the
first three tests and TabIeEShows the significance of the gains

achieved between tests.




Table IX,

Ky

Group 2: Mean Scores in the First Three Tests.

. T1 [ T2
Mean I.Q.§115,7 | 118.5
)
S.D. 706 i 7.0 )
-Table X

Group 2: Significance of the Mean Differences between Three Testse

{px

Dn

T2-T1 |T3-T2
2.8 { 5.1
a62 | .57
.01 1 01

(¢) Group 3 (Control Group)

The average IQs for this group.in the initial and final

tests, the correlation between successive tests, and the signif-

icance of the differences between the means,.zre given in the next

two tables.

Table XI.

Group 3: Mean Scores in Initial and Final Tests.

! Initial Tests | TFinal Tests
i T1 & T2 ! T6 i TY
I ey
Mean I.Q. 120.2 [ 119.8 i 122.9% 122,5 |
S. D. 9.2 .§ 8.0 7.81 9.3




Table XII,

3

Group 3: Significance of the Mean Differences between Successive Tests.

T2-T1 TE=T2 T7=T6

Dy, ~0.4 3,1 | =0.4
ir .76 63 | .73
{ p= nil 01 )

From the precéding tables it can be seen that the practice

effect of the first test was small., It produced,h_mean gains of
1.9 and 2.8 ptse. in the experimental groups,and a mean loss of

Oe4 ptse in the Control Group. The practice effect of the second

test was greater, resulting in gains of 4.5 and 5.1 pts. in Groups

1l and 2. The practice effect of the initial tests was thus a mean
gain of about 7 pts. of I.Q.. Practice continued beyond this stage

in Group 1 resulted in a falling off of scores. The drop in mean

'I.Q. between the fourth and fifth tests was significant statistically,

.but this was reversed in the next test which was the first of the
final tests. In the last test the‘mean_I.Q. reached its highest
value but the improvement of 0,7 pts.ﬁg{thg mean I.Q. for the

third test was not significant.

In the control group the only significent gain was achieved
on the third testing but it is not comparable with the gains in

the other groups because the test was a different one.

In all three groups it was noted that there is 2 general
tendency for standard deviat ions and_correlgtions between tests

to decrease when the mean I.,Q. rises,
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(IV) Ihe Effect of Practice combined with Coaching on Meon Scores.

The average I.Qs. obtained by the Coaching Group in succ-
essive tests were as follows.'
Table XIII

Group 2: Mean Scores in All Tests.

t Initial Tests ‘Practice Tests Final Tests
T § T2 T8 | T4 | T5 | T6 j 17

Mean I.Q.}115.7 | 118,5 ) 123.6 }124.8 1125.7 | 125.7 {12640
6.7§F 641

R CEGT L

S. D. 746 7.0 6.7] 645 ] 649

Table XIV gives the results of analysis of the above data.
' Table XIV.

Group 2: Significance of Mean Differences between Successive Testse

T2=T1 § T3-T2 § T4~T3 §T5-T4 § T6-T5 { T7-T6

248 501 l.2 0.9 nil 063

@]
3

.62 ] 05'7 : .66 .68 .50 045

g
]

TR TP I QT M,
H
ernas

j e01f 01| miz] mi1{ nil " nil

Thus, iﬁ this Group, there was no significant gein between
any two suc&essive tests after coaching began. Of the total mean
gain of 10,3 pts. made from first to last testing, 3.9 pts. were
made before the first coaching 1esson(Whidh-followed Té}.However,
the gain of 2.4 pts. achieved between the third test and the lag

test is significant at the 1% level.

It was again noted that standard dgviatidns and correlations
between tests were lower at the end of the experiment than they

" were at the beginning.
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(V) The Effect of Practice and Coaching st Different Levels

of Ability.

(2) Within Groups in Consecutiye: Tests.

The general tendency already noted for the gtandard dev-
iations of the scores for each group to decrease with increase
of mean I.Q. indicated that unequsl gains were being made at
different levels of I.Q. Following the method of 'equivalent
ievéls‘ used by Peel (1952) tle scores at eight percentile |
levels were calculated for each group in each test. From these
scores (given ih Appendix III) the gains at these equivalent
levels were determined. In the following tables thése gains are
given as cumulative gains in points of I.Q., each being calculated

from the equivalent percentile level in the first teste

Table XV

_Group 1 (Practice): Gains at Different Levels of Initial Ability.

#ile | T1(1q) | T2-71 | T3-T1 | T4-T1 | TE~T1| T6-T1 | T7-T2
95 13548 | =049 | nil | nil | 2.4 | 1.9 | 2.4
87.5 1 129.8. | 2.1 | 3.9 | 3.9 | 4.5 | 4.6 | 5.3
75 | 124.8 2.1 | 5.7 | 5.7 | 4.3 | 4.5.] 7.8
62.5 | 120.2 1.7 '} 8.3 | 7.4 | 6.4 | 6.6 | 9.7
50 118.0 | 1.0 | 8.4 | 6.9 | 4.2 | 6.5 | 7.5
375 ] 115.8 | 0.4 | 7.7 | 8.3 | 2.9 | 7.0 | 6.5
25 112.2 1.9 | 7.7 | 8.3 | 4.0 | 8.8 | 7.1
12.5 | 108.3 2,7 | 7.9 § 8.7 | 4.4 | 9.1 | 8.0
Mean | 119.0 | 1,9 | 6.4 | 6.0 | 4.1 | 6.3 | 7.1
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Table XVI'

Group 2 (Coaching): Gains at Different Levels of Initial Ability.

i il

e e

 #ile | TL(IQ) ¢ T2-T1} T3-T1! T4~T1 -Eglmlg T6-T1."T7;T15
95 | 151.0 | 2.5 | 4.0 f 4.8 | 6.0} 6.0 | 4.8
87,5 | 124.7 0.8 | Te7 | 745 | 943 | 9.5 ] 9.1
75 | 119.7 | 2.9 | 9.4 [ 9.5 [10.8 | 11.6 | 11,2
62.5 | 117.0 | 2.9 j10.2 | 10.5 |10.6 }11.7 f10.5
50 | 114.5 | 3.4 | 9.2 {11.2 [10.4 }11.7 {10.4
37.5 | 112.2 . 3.6 § 8.3 |10.8 f10.4 | 11.2 | 10.8 |
25 109.8 3.7 | 8.2 |10.2 211.0 10,7 1.4 |
12.5 | 107.3 3.9 § 8.2 | 9.2 | 8.9 {10.0 f11.2 f
Mean | 115.7 | 2.8 | 7.9 | 9.1 §10.0 | 10,0 §10.3 |

The gains at equivalent levels, from test to test are

illustrated graphically in the disgrams facing this page.(Diags 1 & 2)

" .From a comparison of these two diagrams it seems that the
practice effect due to the first test ( which is shown by the
graphsfor-Tz) is a gain of two or three points-fairly evenly

spread throughout the range of I.Qs. under con51derat10n. It also
appears that the practice effect due to the flrst two tests ( shown
by the full red linesfor T3) is a gain of about eight points

over the lower half of the range of I.Qs.-and affecting about

5% of the boys} Ehere is a maximm value averaging about nine
points at about (initial)I.Q. 118, and above that region there

is a fa2irly rapid falling off of gains. The very close.similarity

between the graphs for T3 gains in the two groups is strikinge
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A comparison of the graphs for tests subsequent to T3 shows
clearly that the_effect of the coaching programme,which followed
T3 for Group 2, was a maintenance or slight. improvement of

- previously attained gains throughout the whole range of ability;
whilst continued practice alone, in Group 1, resulted in a falling
off of scores,in one or more of the tests,at all levelé except

‘the very top of the range.

(b) In the Fingl Tests.

The gains made at different levels between initial and
Tinal testing in each of the Morsy House Tests sg-used were
calculated frdm #he data given in Appendix III, and are given in
the foliowing tagies. |
‘ - Table X¥II. _ _ .
- Gains at Different Levels on Retesting in MHT 52. (A1l Groups).

Zile Group 1 , ' Group 2 Group 3 | |
: Initial IQ| Gain | Initial IQ} Gain }| Initial IQ | Gain
95 | 135.8 1.9 131.0. | 6.01 137.6 =149
87.5] 129.8 2.0] 124.7 9.5 ] 13047 1.8
75 1 124.8 4.5 119.7 11,6 | 125.9 3.0
62.5] 120.2 6.6 1 117.0 11.7 1  122.9 2,4
50 | 118.0 6.5 | 114.5 11,7 § 120.1 | 2.9
37,5] 115.8 7.0] 1122 - f11.2] 1171 | 3.6
25 112.2 8,81 109.8 10.7 | 113.6 343
12.5f 108.3 9.1} 107.3 [10.0] 109.0 4.1
Mean 119,0 6e3 115,7  1.10.0 120,2 2,7
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Table XVIII.

Gains at Different Levels on Retesting in MHT 51, (A1l Groups).

%iie " Group 1 Group 2 _ __Group 3
Initial IQ § Gain |Initial IQ | Gain § Initial IQ ] Gain
95 1349 1§ 3.3 133.5 2,31 ° 133.9 | 4.5
8745 131.9 | 3.2 125.5 8.3 130.3 | 5.0
75 126,9 5e7 122.6 . 863 125.3 | 4.7
6251 121.9 | 8.0 119.9 | 7.6 122.3 | 2.0
50 119.0 6.5 117.9 6.8 119.2 | 1.8
37.5 116.2 6.1 115.8 2| 116.2 | 1.7
25 ;14.1' 5.2 113.5 7.7 | 113.4 1.4
125 111.0 B5e3 111.2 743 110.6 | 0.9
Mean 120.9 502 | 118.5 7e5 119.8 2.7 .

The geins shown in these two tables are illustrated graph-

ically in Diagrams 3 and 4.

In both of the above tables, and in the accompanying daig-
rams, data for Group 3 are ihcluded for the sake of éompleténess.
It must be noted, however, that in neither test does this group
entirely fulfil the function of a2 control, in that one other

testing took place between test and refest in each case.

Sincé the Group 3 figures camnot Dbe critically regarded in
this context the units of the horizontal exes in the diagrams
remiin percentiles as in the previous graphs; This is permissible
because, on the evidence of either of the initial tests, ﬁhen

Group 3 is excluded, the other two may be treated as random.

In these graphs percentiles were preferred as. abscissa
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units, rather than I.Qs., because the proportion of boys showing

particular gains may more easily be inferred when the former are used.

A comparison.of Diagrams 3 and 4 sﬁggests that the effects
of coaching may be ephemersl. The boys who made”up.Group 2 had
their third and last coachiﬁg lgséon the day before they were
retested in MHT 52, and the gains théré achieved were very
substantially higher than those in Group l. Retest in MHT 51
- followed a week later and the gains made in Group 2, in comparison

with those achieved in Group 1, were much reduced.

Disgram 5 shows the total gains made in the-two tests at
different levels of average initial I.Q.,aish wag(?alculated
from the total scores from Tl and T2 for each indiv;duagk The data
for these graphs are gi;en in Appendix?IV. The re@ and green
dotted lines represent the gains achieved at the third test by
the experdmental groups; thesegains have been doubled to facilitate
comparison. This diagram further illustrates the superiority
of coaching with practice over practice alone as a means of
improving test scores at all the levels of ability under consid-

eration.

(VI) The Effect of Age on Improvement of Score.

At the end of the experiment the ages of the boys.ranged
Ifrbm 10 years lo-months to 11 years 10 months. The average total
gains, made between the combined initial'tests and the combined
final tests, were calculated for those ébove and those below .
the average age in each group with the results which aré given in

Table XIX,




Table XIX,

Comparison of the Gains made by Younger and Older Boys,

Age Range

Group 10,10 = 11,3 |11.4 - 11.10| Totals
O No. of boyé 1 34 B — 22 | R 5é |

1l Sum of Gains 431 214 644
Mean -Gain 12,7 9.7 11.5

No. of boys 25 51 56

2 Sum of Gains 471 513 984
Mean Gain 18.8 16.6 17.5

No. of boys 27 B 31 58

3 Sum of Gains le2 153 315
Mean Gain 6.0 ° 4.9 S5e4

Thus in all groups the younger boys showed greater average

gains than the older ones. The differences are not significant

statistically at the 10% level.

(VII) The Effects of Practice and Coaching on Individual Performance.

(a) Individual Atteinment of Maximum Score.

The stages at which individuals first reached their

maximum score are showvn in Table XX, on the next page.
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Table XX,

‘Individuals Reaching their Meximum I.Q. at Zach Test.

1

Group |. T1 | T2 | T3 4 | 75 | T6 ] T7
4 14 6 | 7 13 | 10
1

2 7 1 10 15 1 10 | 12

(S I N A V]

3

10 - - - | 18 17

These figures show that the amomnt of test-experience
necessary for the attainment of maximum score varies considerably
from boy to boy. They also clearly show that improvement of

scores continues for longer when coaching is .allied to practice.

(b) Individual Variability of Score.

Table XXI.

Variation of Individual Differences in Score between Test and Retest.

Individual Differences in Score: | %age with
= - Higher ¥inal
Test Group Range " Mean S.D. Scores.
1 -10 to 24 6¢3 6.4 .84
MHT 52
2 -4 to 22 10.0 § - 6.2 94
(T6-T1) :
3 -10 to 13 2.7 . 6.3 65
1 =13 to 24 |} 5.2 . 7.0 80
MHT 51
. 2 -'7 to 25 7.5 7.0 85
(T7=-T2) .
3 =10 to 21 2.7 6.2 67
. 1 -8 to 34 11.5 10.0 88
TOTAL .
I. Q. 2 ~7 to 37. | 17.5 9.5 97
SCORE.
' 3 -17 to 32 5.4 9.9 70 .
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Table XXI shows the range of individual differences in score
between the initial and final tests and also fhe proportion of
individuals whose final scores exceeded initial scores. These
fesﬁlts show that there are large individual differences in
scores between tests in all groups. There is no significance
statistically in the difference between the standard deviations
of the differences in any of the three sets of scores. It is
therefore concluded that cdéching and practice had no effect on

the range of individual variability of I.Q. .

(¢) Individual Resﬁonse to Coaching and Practice.

The tendency for the correlation between successive tests
to decrease in Groups 1 and 2 (see_Tabieg VIII and XIV) as the
experiment procedded éuggested that individuals were responding
differently to coaching and practice. In Group 1 the correlation
of .70 between the two initial tests‘fell'td 52 when the same
tests were later repéated;-in Group 2 the fall was from .62 to .45;
whereas, by contrast, the figures for the control group were .76

and .73.(see Table XII),

Table XXI171, on the next page, shows the correlations
between the initial and final results in éaeh of the tests used,

and also those between the iniftisl and final total scoreSe.



Table XXII.

Correlations Yetween Initial and Final Testings.

Test ~ Group | Correlation

, 1 . «66
MHT 52
2 57
(T6=T1)
‘ 3 74
MHT 51
(T7=T2) .
3 .79
-1 .74
TOTAL - '
I. Qe 2 «69
SCORE
3 80

These figures show that the test-retest correlation was
lowered when practice Qas given between testings, and lowered
further wheﬁ the practice was combined with coaching. The trend
is a fairly clear one and reaches significance 2t the 1% level
in the difference between the correiations for MHT 51 in Groups

2 and 3,

It has been shown in the previous sub-section that the range
of individual variabilify is unaffected by ceaching or‘practice,
put it follows from the above results that this apparent consistency
is accompenied by appreciable differences in individual response
te coaching and p;aetice. Tﬁe possible effects of this variation

in individual response are considered in the following sub-section.
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(d) Effects at the Borderline.

- If we assume that selection for érammar scﬁools is based
on the results of two intelligence tests -and that all boys with
an average I.Q. of 115 or over are selected, then the numbers
which would be selected in each Group on the results of the

initial tests and the final tests are given in Table XXIII.

Table )O(III.

Numbers with Average I.G. "of 115 and over.

Group ! Initial Tests | Final Tests Increase;
1 39 52 o 33%
2 32 | 55 2%
3 40 - 49 22%

There are, however, few areas wvhere the‘provision of
grammar school places-is on a large enough écale to provide one
for_every child above a certsin mimimum score. Under most
authorities the borderliﬁe is fixed to selecf 8 definite number
of children and it'is, therefore, not so much the individual's
I.Q. as his place ;n the ranking order of I.Qs. that detemmines

whether or not he is considered for selection.

In the previous sub-section it has been shown that
individual response to coaching and practice varies appreciably.
It fqlioWs that the individuals selected for a fixed number of places :
on the basis of unpracticed and uncoached performance in tests
would form a somewhat different éroup from those who would be

selected on the basis of scores after coaching snd practice.
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iIn order to find thé effect whi&h practice and coaching
might have had}on selection from the'bojs who took part in the
experiment, ranking orders were drawn up from the initial Te e

tgtals and the final I.g. totals for the three groupse

As far as total scores from the two initidl tests are
concerned, the three groups show no significant differences and
may therefore be regarded, in terms of 'intelligence', as repres-
entative sgmples'of the top 15% 6f the age-group, which percentage,

taken together, they very largely comprise.

The grammar schooi.borderline was actually set to select
just over 10% of the whole age group, therefore in each of the
groups approximately tﬁo'thirds of the boys-would be selected.
Let us éssume that thére were 39 places available for each groupe.
The question is, taking the groups separately, how many of these
places would be filled by different boys if selection were based

on final rather than initial scores?

£l

The answers were}obtained from the ranking orders and are
as follows:

Group 1l: Seven boys placed above the borderline in the

(56 boys) ,
initiszl order as 28th, 29th, 30th, 32nd, 35th,
36th, and 37th;'wou1d be replaced by boys orig-
inally placed 40th, 41st, 43rd, 44th, 45th, 46th,
znd 55th. |
Group 2: Eight boys placed above the line initizally as
(56 boys)

. 13th, 19th, 27th, 29th, 31st, 32nd, 36th, and

39th, would be replaced by those placed 40th,



4lst,.45th, 46th, 47th, 49th, 50th, and 56th.
Group 3: Five boys placed 23rd, 26th, 32nd, 33rd, and 38th,
(58 Yoys) ;
would give place to those placed 4lst, 43rd, 47th,

49th, and 50th.

. Since in the actual alibcation of these boys to secondary
schools the total I.4. score maﬁe up only one third of the total
allocation score for éach boy, the above results afe entirely
hypotheticel, and, in any case, no really significant conclusions
could be drawn'fnam such data. In particular, in this context,
Group 3 must be regsrded not as a control group buf as one having

had less test-experience than the others during the course of the

experiment.

_ Taking everything into account however, the results do
‘suggest that approximately 15% of the grammar school intake is
likely to be different if selectibn is made after, rather than

without, a preliminary programme of coaching and practice.



Section V.

Discussion of the Results.



Section V,

Discussion of the Results.

The problem was to investigate the effects of unassisted
practice, and practice accompanied by coaching on the I.Qs scores

of boys who were near or above the 1ll-plus borderline.

Doth the practice and coaching used in the experiment were
minimal in kind, the boys in the practice group were not told
their scores and the standardised coaching method was intended
to represent the least that would be attempted if coaching were
officially approved in the schools. In this sense the gains
recorded are probably the least that would be achieved with
official coaching and pracfice. At the same time, however, in
all comparisons with the results of other researches it must be
remembered that the boys taking part in this experiment had

I.Qs. well above normal.

The practiée effect of a single test, as shown by the scores
in the second selection test, were gains of 1.9 and 2.8 pts. in
the experimental groups, and a loss of 0.4 pts. in the control
grbup. These 'gains'! are lesé than those recorded by qut other
workers and it is possible that practice effect is inhibvited to
some extent when, as here, the tests are worked in the atmosphere
‘of an actual selection examination. Support for this suggestion
is afforded by the fact that the gains achieved by the two exper-
imental groups,(?fter selection was completed and the results

known to the children) between the second and third tests were



4,5 and 5.1 pts. of I.Q., giving total gains at this stage of
6.4 and 7.9 pts. respectively. These latter gains are much the
same as those obtained by Wisemen and Wrigley, and Donaldson,

and rather more than Dempster (1954) found at the same stage.

Further practice produced gains at some levels of I.Q.
in the fourth test, but continued beyond thisnpoint it resulted
in no furkher significant gains and at some lévels scores fell
off to a significant degree. As others have recorded, a 'spurt’
in‘ﬁhe final tests (when it was known to the boys- that the exper-
iment was almost over) enabled maximum scores to be reattained
at most levels.-This maximum practice effect at the third or
fou}th testing conforms with the findings of Wiseman and Wrigley,

Dempster, and others.

The differentizl effect of practicé at various levels of
ability was observed and it was of the same order as that reported
by .Peel (1951, 1952), giving boys with an initial I.Q. of about
120 a slight advantage (up to about 2 pts. of I.G.) over those
with a lower I.Q. and progressively greater advantage over those

with a higher initial. I.Q.

The effect of practice combined with coaching in raising
the mean scofe by just over 10 pis. of I.Q. is only slightly less
than that found by Donaldson with abler children, and it is
similar to Dempster's 1951 figure of 93 pts. far a group of
average ability. The results of the coaching group also confirm
the findings of Donaldson and Dempster that coaching combined
with practice has a significantly greater effect on improving

N

scores than does practice alone.
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Coaching was found to nave a fairly steady effect over the
lower range of Il.Qs. investigated but fhere;was again a falling
off of gains above about I.g. 125,'As long as coaghiné'was cpnt-
inued scores remained high and there was no fa}ling_off in mean
score as there was in the prﬁctice group. A graphical comparison
‘'of the results in these two groups for the last two tests, after’
‘coaching ceased, suggests that the effect of coacﬁing may be
short lived, and this is confirmed by the reduced significance-
of the gains ascribable to éoaching as such in these tests (see

Ta.'ble VI’ P 33). - v

When the results of the two final tests were interpreted
as total gains on the summed I.Qs. from the initial tests it was
found that practice resulted in a total mean gain of 11} pts.
and that coaching superimposed on the game practice increased the
gain to 17} pts. Since the corresponding gain in the control
group was 5% ptse., apparently the effect of adding coaching to
pragticé was to double the gains produced by the latter. Analysis
of variance showed all these gains, and the differences between

them, to be highly significant.

The gain of 5% pfs..made ty Grouﬁ 3 must, however, be
considered to include some practice effect in common with the other '
two groupse. We must, thérefore, properly conclude that tha effect
of coaching, in a programme of combined practice and coaching, is

something rather less than a doubling of the gains due to practice.

The gains due to coaching as such are therefore substantial;
not so substantial as Vernon origiihally claimed them to be, but.

much larger than Wiseman and Wrigley would allow. It seems that,
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in the present experiment at least, the function of coaching is
to sustain and increase the gains which result from unassisted

practice.

' The results of this investigation suggest that younger
boys may benefit more from coaching and practice than older
boys within the same age~group. If this were clearly established
by further experiment the re-standardisation éf tests may be
necessary before they could be used satisfactorily in areas in

which universal coaching and practice were the rule,

The object of this research was not merely to establish
the methods by which the greatest average_increase in I.4se
might be attained but also to determine the effects of such
methods on individuals.'lt was confirmed that the amount of test-
experience necessary for the attainment of maximum score varied

considerably from boy to boy.

As in all other similar researches individual variation
in score from test to test was high. Individual differences in
score between test and retest covered approximately the range
from -10 pts. to 20 pts., giving a stendard deviation of differences
of over 6 ptse This rénge of individual differences in score
remained much the same in coached and uncoached, practised and
unpractised groups. One result of this large variation was that
in each group some boys had final scores lower than initial scores:
in the control group the proportion was 30%; in the practice group

it was 15%, and in the coaching group it was 5%.
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That this consistency of varizbility of individusl gains
in the thrge groups concealed real differences in individual
response to coaching and practice waé shown by a comparison of
test~retest correlations for the groups. This correlation was
highesg in the control group, lower in the practice group, arm .
lowest in the coaching group. The differences in test-retest
correlation between groups were lower when total initial and total
final scores were compared rather than scores from a single test.
Bven so, when ranking orders from these totsl scores were
compared, it appeared that about 15% of the group selected for
grammar schools would be different if selection were made after

coaching and practice.

This proportion is, of course, likely to be.greater if
there is more than a 10% allocation to grammer schools and if
official coaching and piactice were to include objective tests
of attaimment in English and Arithmetic as well as Intelligence

tests.

Dempster (1954) summarises the viewpoint of those who
support official coaching and practice thus:

"Anything whidh'gives'some children an unfair start

over the others, as differential coaching appears to be

bound to do, must be met by countermeasures®.

Donaldson (1954) recognised that, if children differ
considerably in their a2bility to increase their scores, then
large-scale coaching would be liable to alter the prognostic
power of the tests. She pointed out that only a follow up in quiry

could give an authoritative answer to the gquestion whether



prognosis is incressed or decreased.

It has been shown in this inquiry that boys do differ
considerably in their abilty to improve‘their scores and that the
educational progress of & fairly large proportion qf them would
be affected by universasl coaching and practice preparatory to
sglection for secondary schools. The question'df prognosis

remains to be answered.



Section VI,

Summary of Conclusions.
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6.

Section V1,

Sumnary of Conclusions.

This inquiry was concerned with'the effects of unassisted
practice, and of practice together with coaching, on the scores
made’ in two intelligence tests by boyvs near or above the 1l-plus
borderline for grammar school entrance. The two tests used

had formed part of their actual allocation examination.

A mere repetition of the two tests, after an interval of some
months, resulted in a total mean gain of 5% pts. of I.Q. with

about 70% of individuals having higher scores.

The effict of three practice tests was to raise the total mean
score by 11} pts and to increase about 85% of individual

scores when the tests were repeated.

The effect of three hours' coaching in addition to three
practice tests was to raise the mean gain to 174 pts. and

to produce individual gains in 95% of cases.

The

®

effect of coaching in addition to practice is to sustain
and improve gains caused by practice. This effect is powerful

but may be of relatively short duration.

Test-retest correlation decreased after practice and coaching

1nd1cmt1ng variation in the response of 1nd1v1duals to such

experlence. The variation was greatest 1n the coached groupe
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10.

1l.

12,

7
Where there is-provision of grammar school places for about
10% of the children, about 15%_of the individuals selected
would be différent if selection were made aftér cos.ching

and practice.

Youngef-boys benefit more than older boys froh coaching and

practice.

Analysis of gains at various stages in the experiment showed
that individuals differed considerably in the amount of

test-experience necessary to produce maximum score.

On the average, gains due to practice ceased at the third
test when the mean gain was about 7 pts. of I.Q., with a

meximum gain of gbout $ pts. at I.Q. 120 and a falling off

" of gains above that level.

When coaching was added to practice gains continued up to

.the last test at which stage the mean gain was over 10 pts.

of I.Q. This gain was fairly evenly spread from (initial)
I.Q. 108 to 125, above which score the gains decreased though

not so rapidly as in the practice group.

The practice effectfof one test on another was apparently
reduced when both were taken under actuzl selection exsmination

conditions.
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Appendlx le
Standardlsed Coaching Method

g

(The folloW1ng instructions were glven, under the above headlng,
to those teachers in charge of boys in Gbup 2.)

Though with some groups of boys it may be possible to correct
all the'efrors made in any test in a short time, it is essential,
if the coaching experimemt is to heve any scientific value, that
the standard pf_ocedure outlined below should be followed. The .

answers to be given slowly and all the mistakes explalned.

Method for MHT 48,

1.'Print clearly, on the blackboard, an alphabet to be used where
necessary . in 111ustrat1ng answerse
2. Give each boy his marked secript and say "We aré going through
the correct answers to t@js Test."
3. (a) Say, "The correct answer to Question 1 is N since N is the only
letter which occurs more than twice in the word Concentration.”
(b) Read out slowly, from the Answer Key provided, the _
answers to Questions 2 - 7. Ask, "Has anyone any mistakes
in these answers?" In each case of an error explain the
correct answer as for Question 1 above. Each explanation
should be brief yet include a statement of the principle
or relatibnshig involved. |

4. (a) Say, "The words underlined in Question 8 should be 'fowel!



LY
d 'dry', because just as a sponge is used to wésh, S0
a towel is used to dry." -
(b) Read out slowly the answers to Questions 9 - 15 and proceed
as in 3 (B) above.
' 5. In a similar way explain the first answer to each group of-
questions and any isolated answers. Read out slowly the correct
answers to the rest of the group of questions, and only whexre
mistakes have been made explain.the correct answers. )
On this basis the answers which must be explained are those
to. the following Questlons.

1,8,16,23,24,28,32,41,43, 47 48 52,58,62 70,75, 83 86,88,94,97,

(Similar instructions were prepared and used with MHT 49 and MHT 50.)
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.A-'end;x II.
Tegst Results, Gains, and Ages.

In all tests, at all stages, the conversion tables were

. extrapolated by simple arithmetigal progression to allow

.for converqion of raw scores of 99 and 100, Similarly the
tables W¢re extended for the younger ages.up to & maximum

of 140 for the I.Q. in each column,



Appendix II. _
Test Results, Gains, and Ages.

GROUP 1, (Practige Group).

" Test Scores (I.Qs.)
——{Mmitial Practice Final _Gains in I.Q ——
Noe {Tl T2 ] T3 T4 T5 {T6 T7 [T6«Tl T7-T2 Total]jat T7
101 [140 135} 132 129 126|136 132 ] ~4 =3 =7 |11.8
102 {140 131{ 140 137 140 {139 140] -1 9 8 |11.2
105 }139 131{ 128 132 140|137 135§ -2 4 2 |11.6
104 135 134f 131 1324 1401133 132} -2 -2 =4 |1l.1
105 [132 136{ 140 139 140 }137 134 5 -2 3 |10.10
108 1129 134{ 132 13¢ 123131 134] =2 O 2 |11.5
110 134 120} 135 128 130|130 132 | =4 3 =1 |11.0
112|128 133! 135 125 128 j120° 137 1 4 5 1.7
1113|130 130| 130 133 136 } 138 136 8 6 14 |11.5
114 |128 130j 128 131 126 {125 132 | <3 2 -1 [11.8
117 130 126} 133 126 131136 123 | 5 =3 2 111,10
2118|118 137} 120 132 132|123 124 5 =13 =8 [1l.4
119 }119 135} 135 129 118|127 131 8 -4 4 J11.7
120 §128 125} 137 130 1235 | 129 132 1 7 8 11l.1
121 1128 1237 131 137 133|118 130 | =10 7 3 |11.1
122 }120 130} 119 124 109 129 128 9 -2 7 {11.8
124 125 123} 128 131 127|127 138 2 15 17 [11.1
1126 |123 125| 124 127 128|123 126 0 1 1 {10.11
f127 122 124f 125 133 128(135 130 | 13 6 19 [10.10




Group 1. (cont).

Mo jT1 T2 {T5 T4 TS5 fT6 TV { 76-T1 T7-T2 Total { Age
128 §120 125; 127 124 117} 126 133 6 8 14 11,7
120 [118 126} 127 128 136 124 134 6 8 14 {11.9
131 f124 119} 125 119 112125 124 1 5 6 }11.8
132 j124 118129 134 130 §129 125 5 7 12 |11.0
133 {113 127|126 127 135]124 134§ 11 7 18 §10.10!
134 {121 118121 118 118)128 140 7 22 29 {10.10}
135 §119 119}129 122 126 132 1261 13 7 20 f11.2 }
136 {117 120 [125 122 115 [124 119 7 <1 6 (117
137 §117 119f134 120 114 {113 124} -4 5 1 fi1.2
138 {113 123 }128 116 120 116 112 3 <11 <8 {11.3
139 {123 112 }122 132 126 {130 122 7 10 17 l11.0
140 118 117 [124 126 119122 118 4 1 5 §11.3
141 116 119 {133 130 126 | 118 131 2 12 14 {117
142 f116 118}135 125 124}125 125F 9 7 16 {10.10}
143 {116 118|118 119 118120 129 g 4 11 15 j10.11
146 J112 120 [120 121 115126 119 g 14 -1 13 [11,0
147 f118 114128 123 118f127 115} 9 1 10 {11.1
148 f116 115 f121 120 112124 119f 8 4 12 f11.2
149 f118 113 f114 121 118125 117| 5 4 9 ?11.5
150 {117 114 [118 122 123 §123 123} 6 9 15 510.9
151 [109 120 129 122 128124 128 15 8 25 §111.0
152 }109 120 f125 121 124 {125 119 E 16 -1 15 }10:10}
154 {110 117|117 119 120§ 122 115-§ 12 -2 10 {11.1
155 114 1120127 135 127125 136, 9 24 33 110.10
156 [112 114|130 123 114117 127{ 5 13 18 {2103

f157 |109 117)120 126 126)127 133{ 18 16 34 {1L.7

1 }
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Group 1. (cont). ]
[Wo. [T1 T2 T3 T4 T65 |76 T7 [T6-T1 T7-I2 Total | Age |
158 (107 119 122 126 126 131 123 24 4 28 | 11.4 |
160 110 115 {118 120 119 |114 122 4 7 11 §10.10
161 115 109 |128 121 120 120 119 5 10 15 | 11.2
162 [113 109 §113 118 109 117 112 4 3 7 j11.3 |
164 {111 109§111 114 107 f124 120 | 13 11 24 10,10}
165 111 109 |116 120 112 {119 118 8 o 17 }11.6 |
166 (107 113 j118 110 120 {121 119 | 14 6 20 |11.4
167 (109 109 {117 118 114 f124 .120 | 15 11 26 | 10,10}
169 105 112 f100 113 117 |114 114 9 2 11 |11.6
170 {102 114 112 122 117 [124 124 § 22 10 32 11,0
172 {107 106 {108 112 114 [111 117 4 11 15 }11.5
N-56.
_ 120.9 125.0 12543 |
Means:119.0 126.4  123,1 126,13 6.3 5.2 11.5/11.3
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GROUP_2, (Coaching Group).

Test Scores (I.Qs.)

Initial

119 |

. Practice | Final Gains in L.Qw e
No. |TL T2 | T3 T4 T5 |T6 T7 | T6=Tl T7<T2 Totallat T7
201 140 137| 134 138 140 [ 140 130 0 =7 =7 11,0
203 120 136) 120 134 124|135 135 6 -1 5 |11.6
205 1133 125| 136 139 140|120 139] -4 14 10 {10.11|
206 {134 1221 137 138 137 | 137 135 3 13 16 {11.3
207 |126 125| 131 124 132|131 134 5 9 14 {10.10
208 §119 131} 131 134 128 |132 133 13 2 15 |11.7
211 {118 131| 134 133 139 |136 134| 18 3 21 |11.8
212 {124 124 133 124 125 [133 132 9 8 17 {11.9
215 120 ‘128 121 124 127 [136 122] 16 © -5 10 |11.5
214 126 122|129 126 124 {120 126 3 4 7 (11,7
217 121 123|128 127 1290 |131 124| 10 1 11 [11.8
218 [125 119| 126 127 132 |133 135 g8 16 24 [10.11
210 J117 127 126 128 134 |119 122 2 =5 =3 |11,1.
220 120 123| 132 120 130 |134 125] 14 2 16 |11.0
221 |123 120127 135 125 (132 120| O o 18 (1l.2
222 {116 126} 122 128 134 [132 132| 16 6 22 |11.0
223 1123 117|124 127 123 |121 127] =2 10 8 |11,6
opa $117 123|124 118 129 {127 122| 10 . -1 9 11,9
226 (121 118} 127 123 133 [118 125] =3 7 4 [11.10
228 |118 120} 128 132 135 {130 133| 12 13 25 [11.6
220 [113 124| 122 128 123 |126 132| 13 8 21 [11.1
250 |115 131} 119 126 122 [124 122 1 10 |11.5
031 {114 121|122 127 125 {117 13| 8 15 18 [1L.8
233 116 126 127 129 127 7 8 15 [11.6




© Group 2. (cont).

i

age——

No.| T T2 |13 ™ 15 [T 17 | 76-T1 17-T2 Tota1|at T7
234 | 112 122132 127 126 130 128] 18 6 24  11,0
235 | 113 120129 128 127 {131 123| 18 3 21 |11.4
236 | 116 116 | 118 113 114121 117 5 1 6 §11.6
237 | 115 116 {129 132 133|126 125] 11 9 20 {11,9
238 | 110 120)125 120 113|125 1200 15 o 15 |11.5
239 | 110 120 {120 120 124 {127 123§ 17 3 20 [11.7
240 | 113 117{119 118 115|125 118} 12 1 13 j1l.2
242 | 120 110 {120 124 122{117 116} =3 6 3 {11.10
244 | 114 115|127 130 128 {135 124 =21 9 30 }10.10
245 | 117 112 {126 130 132127 131} 10 19 29 {10.11
246 | 113 115|113 117 127)12¢4 125 11 .10 21 {11.6
247 § 111 117116 121 113|124 117§ 13 0o - 13 10,11}
248 | 116 1121131 121 iz2 {127 134| 11 22 33 [ll.4
249 | 112 116|120 121 134|130 130] 18 14 32 |11.1
250 | 113 114 |122 120 122|120 119 7 5 12 [11.8
251 | 115 112|113 117 119{132 125| 17 13 30 {11,0
252 | 113 114|115 114 120{121 130 .8 16 24 {11.4
263 | 110 116 |116 120 120}120 125| 10 9 19 11.0
254 | 109 116 [126 124 119|112 119| 3 3 6 {11.5
256§ 110 114_ 124 126 132|126 121 16 7 23 {11.7
257 | 106 117 |120 122 125|123 128 17 11 28 {1l,l
258 | 112 110|115 128 125|127 127| 15 17 32 (11,2
259 | 108 114|118 121 122|120 125| 12 11 23 11,0
260 | 109 112|128 126 130|122 125f 13 13 26 }11.3
261 | 109 111|115 128 128|119 136 10 25 35 [ll.4




' Group 2. (cont).

[No. fm T2 |13 T4 15 |76 17 |76-T1 T7-T2 Totallat 27|
262 1108 112 [114 117 117 124 118 6 6 12 {11.1
263 [109 110 [116 112 122 {120 119] 11 9 20 |11.5
264 1106 113 |119 119 119 112 1=22| 6 8 14 [11.5
265 [109 109 [121 125 123 [116 19| 7 10 17 |11z
266 106 111 |119 111 113 |116 113| 10 2 12 |11.3
268 §106 111 119 115 119 121 123 | 16 12 28 f11.10
270 [104 107 |111- 126 115 126 122 | 22 15 37 |iL.9
Na56, I R

— 118.5  124.8  [125.7 -
[Means: 115.7 23,6  125.7  126.0| 10,0 7.5 17.5/1L.3




GROUP 3. (Control Group).

Test Scores (I.Qs.)
;hdex Initigl _.Final | Gains ig I.Q. ;Aéeu
No. |TL T2 | T6 T7 | T6=TL T7-T2 Total| at T7
301 {140 140| 140 140§ -0 0 0o |10.11
s02 |140 135| 139 137 | -1 2 1 |11.3
303 (132 132f 130 132 | =2 0 -2 |11.9
304 (137 126| 133 133 | -4 7 3 | 11.6
306 131 131} 134 140 | 3 o 12 |10
307 [120 133 { 128 132} -1 -1 -2 | 1l.4
308 129 132§ 123 122 § -6 =10 =16 |10.11
309 h36 124§ 136 139 0 15 15 | 10.11
310 f26 131} 134 138 8 7 15 | 11.1
311 {130 127 § 120 120 i =10 -7 =17 ]11.6
312 D138 116 § 129 119 | -9 3 -6 |11.8
313 N30 124 { 123 120 | -7 -4 =11 }11.9
314 [131 125 § 131 126 0 3 3 [11.8
315 [124 129 | 130 131 6 2 8 |11.6
316 P23 130 | 129 132 6 2 g |11.4
317 129 124 | 123 138 § -6 14 8 10,10}
318 f124 128 | 127 128 3 0 3 }11.0
320 [127 124 { 130 138 3 14 17 (1.1
322 o5 124 | 122 124 | -3 0 23 [11.4
323 a4’ 1241| 120 128 5 4 o l11.1
324 (126 123 | 132 123 7 0" " .11.3
325 1119 120 | 123 121 4 -8 -4 |11.4
326 (126 122 | 123 134 -2 12 10 11.4
327 19 127 | 115 121 | -4 -6 =10 [11.10

7



Group 3. (cont).

Age

No. | TL T2 § T6 T | T6wT1 T7-T2 Total ) at T7
328 | 123 123 122 122 § -1 -1 -2 |11.01
331 | 121 122 123 121 2 -1 1 | 11.3
334 | 121 120 118 118 | -3 -2 -5 { 11,10
336 | 119 120 § 126 123 7 3 10 | 11.7
337 | 122 1171 133 118 [ 11 1 12 | 11.2
338 | 116 122 129 130 | 13 8 21 | 11.8
1339 | 117 1207 119 124 2 4 6 |11.4
342 | 124 1121 135 133 § 11 ° 21 32 | 11.7
343 } 116 119§ 127 125 § 11 6 17 | 11.7
344 | 118 117 | 116 120 | -2 3 1 § 11,0
345 | 122 112 | 117 115 | -5 3 -2 | 11.7
346 | 117 - 117 | 113 128 § -4 11 7 |11.4
347 | 118 116 | 125 115 7 -1 6 | 11.9
348 | 118 116 | 123 117 | 5 1 6 | 11.4
360 | 113 118 | 117 118 4 0. 4 |10.11
E351 116 114 | 115 118 | -1 4 3 | 10.10
352 | 114 115 | 118 119 4 4 8 | 10.10
353 | 111 1171 109 111 | -2 -6 -8 | 11.3
354 | 113 113 | 123 115 ! 10 2 12 | 11.8
356 | 113 112 | 119 110 6 -2 4 |11.6
356 | 112 112 | 123 113 | 11 1 12 | 11.4
357 | 110 114 | 121 ‘116 § 11 1 12 | 10.10
358 | 100 115 | 121 117 | 12 2 14 | 11.3
360 | 118 105 | 112 110 | =6 5 -1 | 1147
364 | 112 111 | 115 123 3 12 15 | 11.4
lz66 [100 112| 120 120 | 12 8 20 | 11.3




~ Group 3, (cont).

No. | TL T2 [T6 T7 |T6-T1 T7-T2 Total 2ty
5 267 § 111 109 {120 110 9 1 10 11.1
368 | 112 107 |121 113 9 - 6 15 11,4
{ 369 §{ 106 112 }111 122 5 0 5 111.0
370 § 108 109 {113 114 5 5 10 | 11.7
371 § 102 115 [114 109 | 12 -6 6 §11.3
372 | 107 110 {115 113 8 3 11 { 11.1
373 | 105 110 }111 115 6 5 11 11,7
374 | 105 108 }102 105 | -3 -3 -6 11,3
N=58 t
Means:120.2| 119,8!122,9(122.5| 2.7 2.7 5.4 |1l.4




_ _ Appendix III.
I,Qs. 2t Eight Percentile Levels in Successive Tests.



Appendlx III :
I.9s. at Eight Percent 1e Levels in ‘Successive Tests.
GROUP 1, (Practice Group).

T6

%ile T JT2 }T3 T4 5 7
95 13548 134.9 | 135.8 | 135.8 138.2 | 13717 | 138.2
87.5 129.8| 131.9 | 133.7] 133.7 | 134.3 | 133.8 | 135.1
75 124.8| 12649 | 130.5 | 130.5 § 129.1 | 129.3 | 1326
62.5 120,2| 121.9 | 128.5 | 127.8 | 126.6 | 126.8 ] 129.9
50 118.0| 119.0 | 126.4 | 124.9 | 122.2 | 124.5 | 125.5
37.5 115.8] 116.2 [ 123.5 | 122,7 | 118.7 | 122.8 | 122.3
25 112,21 114.1 | 119.9 | 120.5 | 116.2 | 121.0} 119.3|
12,5 108.3 | 112.0 | 116.1 | 127.0 [ 112.7 | 117.4 116,3
Mean I.Q.{119.0] 120.9 |125.4 | 125.0 |123,1 125.3 126.1
GROUP 2. (Coaching Group).
File TL | T2 T3 | T4 75 76 7
95 131,0 | 133.5 |135.0 | 135.8 | 137.0 | 137.0 | 135.8
87,5 124.7 | 125.5 |132.4 | 132.2 } 134.0 | 134.2 | 133.8
{75 119.7 | 122,6 |129.1 |'129.2 | 130.5 | 131.3 | 130.9
62.5 117.0 | 119.9 |127.2 | 127.5 {127.6] 128.7 | 127.5
50 114.5 | 117.9 |123,7 | 126.7 |124.9 | 126.2] 124.7.
37.5 112.2 | 115.8 |120,5 | 123.0 |122.6 | 123.4 | 123.0
25 109,8 | 113,5 [118,0 | 120.0 §120.8 120.5 | 121.2
12.5 107.3 | 111.2 {115.5 | 116.5 {11642 | 117,3 | 118.5
Mean I.Qs|115.7 | 118.5 |123,6 124.8 |125.7| 125.7 | 126.0

77



GROUP 3. (Comtrol Group).

%ile n | 6 | T7

95 137.6 | 133.9 | 135,7 | 138.4
875 1307 | 13043 | 132,5] 135.3
75 125.9 | 125.3 | 128,9| 130.0
62.5 122.9 | 1223 125.3» 124,3
50 120.1 | 119.2 { 123.0| 121.0
375 117.1 116.2 §120.,7 | 117.9
25 113.6 | 113.4 { 116.9| 114.8
12,5 109,0 | 110.6 {113,1| 111.5
Mean I.Qs|120.2 | 119.8 | 122.9| 122.5

7¢



) B Appéndix IV. - ) -
Differential Effects of Practice and Coachinz - Initial and
Final 1. Q‘o lgta.lso



GROUP l. .

_ Appendix IV, -
_:’_l,ffergntlal Effegts of Pract:Lce and_(_l,o_a;._c_l_‘xi

In:.tlal a.nd FJ.nal I.Q. Totals.

Practice Group) : v
Tnitial Final T Initial
%ile I.Q. Total{ I.QsTotal Gain § 'I.Qe
: (Tl"~12) (T6+T7) (average)
. 95 © 269,6 273,5 3.9 | 134.8
87.5 263.5 26648 3.3 | 131,75
75 . 262,1 258.8‘ 667 § 126005
6245 241, "7 254, 8 13,1 | 120,85
50 237.5 | 249,9 12,4 [ 118.75
37.5 233,0 245,8 12.8 | 116.5
25 227,5 241,7 4.2 | 113.75
12,5 220, 5 234, 5 13.8 | 110,25
| Means 239.0 250,84 | 13.5 | 120.95
GROUP 2. (Cogching Group) _
| Taitiel | . Fimel “Initial |
%ile I.Q. Total | I.Qs Total| Gain T. Qs
(T1+4T2) (154-T7) (average)
95 257.8 269,0 11,2 | 128,9
8745 248,7 26545 1608 | 124435
75 242;5' - 259,9 17.6 121,15
6245 2363 255,8 19.5 | 118,15
50 23065 .- 251.7. | 21.2 | 115.25
37.5 227.0 247,5 | 20,5 | 113.5
25 223.5 243,5 20,0 | 111.75
12,5 219.3 238.0 | 18.7 | 109.65
Means 23442 ' 251,7 17.5 117.1




GROUP 3, (Congrol Group)

" Zile 1 Inmitial Final ! Gain t Initial
: I.Qe Total { I.Qs Total . TeQe |
(T1+'_1‘2) (T6+T7) _ (average)
95 268.9 274,9 6.0 | 134.25
87.5 258, 8 ' 264.8 6.0 | 129.4
75 25243 25641 3.8 | 126,15
62.5 244,9 - 248.,7 3.8 | 122,45
50 23840 242.3 4.3 { 119.0
'57.5 23262 23704 5.2 116.1
25 22640 233,0 ‘7.0] 113.0
12,5 219, 3 226.8. 7.5 | 109,65
Means 240,0 245,4 5.4 | 120,0




