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CHAPTER I
INTRODUCTION

Statement of Problem

dnile some experiments indicate that the intelligence
quotient does not vary much from time teo time, other studiles
raveal that c¢hildren wilth low intelligence quotlients can be
glven special training that will cause thelr intelligence
quotients to change as much as thirty points, Heredity
deterninss the limit of achlsvement, but it is believed that
Tew people approach the limlts of their potentialitles.
Therefore, planmed training could rosult in considerable
improvement of many primary menbtal ablilitles of many children.t

The problem in thils experiment is to try to determine
1T the use of certaln materials during the first semester
of the first school yeasr of a group of children wlll cause
the intelligence quoltlients and schlevements of these child-
ren to improve. The children used in this experiment were

two first-grade groups in the YWichita Falls schools. The

experimental group was a first-grade group in Franklin
School, Wichita Fsells, Texas. The pasrents in the Frenklin

Sehool District are business and professional people with

lﬁxaminer Manual for the S,H.A. Primary Mental Abllities,
Primary, Scisnce Hesenrch Associates, Chicago, 1948.
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middle to high Incomes. In sddition to regular Tirst-year
activitles the experimental group was givaﬁ material designed
to gilve young children direct training in mental skills,.

This nmaterial which will be desecribed in more detall
léter‘in this study waes a workbook of gixby lessons, each
of which was planned to gilve specific trairing in one or
more of the following abllitles: verbal meaning,.perceptian,
gpace, reasoning, quantiiative thinking, word flusncy, memory,
and eye-hand coordination.

The conbrol group was a firvst-grade group in dlamo
School, Wichlts Falls, Texas, The children in Alamo School
vistrict have parents in the business and professional

fields with nmiddle to high incomes.  Alawmo School District

23

g adjacent to Yranklin Distriet, and the school buildings

2,

are sbout fiftesn bloecks apart. The teachers of thess two
groups had approximately the same training and mumber of .
years bteaching experience.

he purpose of thls investigation is to measure the
affects, 1f any, of this exitra training and to interpret
the data secured. The experiment 1s s eomparative study
of the intelligsnce and schiesvement of the btwo groups of

first-grads children.

sources of Jata
The principal data for this study were obtalned Trom the

two groups of first-grade children upon whom the experiment



was made. Information from current publications supplied

other valusble data for the study.

Limitations of the sxperiment
his experiment 1s limited in that 1t was condueted
with few chilldren over a short psriod of time. Frobably no
definite conclusions can be reached from a study involving

only two Tirst-year groups over a period of four and one-halfl

months.

fothod of Collecting bats

On Septewber 29, 1949, Sclence Hesearch aszociates

Primary Hdental Abilities Tests were given to both groups

of firat-zrade children used In this study. The primary form
for ehtldren from five to seoven years of age was used, L. L.
Paurstone Frofessor of FPgychology, the University of Chlecago,
and his wife, Thelma Gwinn Thursione Uirector, Bureau of

Child sStudy, Chicago Public Sehools, constructed these tests.

Un Uctober 5, 1943, both groups were given The Metyopolltan

Reading Headiness Tests., On dareh 13, 1850, Sclence Resenrch

Assoeciateg frimary Mental Abllivles Tegts were given to both
groups agaln, This was the same test that was used in
September, On April 283, 1950, both groups were given The

Metropolitan Achisvement Tests, Primary 1 Battery: Form H.

Bach teacher adminlstered azll tests to her own puplls end all

teats were secored by the teacher of the experimental group.



Heview of Helated BHesearch

d, ", Van Voorhis found that the spaece ability factor,
ons of the primary mental abilities of the Thurstone tests,
could be significantly Ilwproved by training. '?his experi-
ment was conducted with college atudents.®

dgnes R, HoBlwell experimented with the Thurstone ver-
bal factor, and'?aportad that the verbal factor eould be
significantly improved with training. Collepge studsnits were
used in this study.5

£
¥
£

liark Hoser, VPirector of Child delfare, (ary, Indiana,
sxparinented with children in the Gary Schools and asseris
that children with intelliigence guotients between seventy
and ninety raised thelr intelligence quotisnts to between
one hundred and one hundred ten. This gain was accomplished
by betiter teaching methods, smaller classes, Individual
attentlon, and conslderation for pupils! ﬁee@ﬁ.é

Agnes i, HeBElwell made a study of nursery school child~
ren from a Works Progress Administration nursery school iIn
Penngylvania, These children between three and five vears
of age with intelllgence guotlients below 100 came from

envirommentally deprived homes and were rated by teachers as

- 2§. R. Van Voorhis and Agnes H. Heillwell, "Improving
Fanetlonal Intelligsnce, " Blementary schoel Journasl, XXXXV
(Decomber, 1944), 213.

bl

Ibid., p. 213.

éﬁanjamin Fine, "lkore and Hore the I. Q. Idea is Ques-
tioned,” Hew York Times lapagzlne, September 18, 1949, p. 7.




glow and laeking in initiative. 4an analysis was nade of
funetloning intelligence in young childrven, and mursery
school activitios to develop functioning intelligence were
listed., After the children in the experimental group had
been given training in these activities, they gained In
mean seore on all msasures. Their gain in soclal quotlents
wag highly significent statistlcally. There was a gain in
intelllgence and emotlonal quotients, though neither of

these gaing was signilicant statistically.b

Description of ﬂxyar%m@nt
The children in the control group engaged in regular
firat-year activities thwroughout the year. The expsrimental

group was given instruction in The Blue Book for about thirty

minubtes sach day over a periocd of four and one-half months.

ihe Slue Book, the second book in the Learning to Think

serles was written by Thelwma Gwinn Thurstone, one of the

authors of the Science desespch Associates Primary Hental

Abilities Tesis. IThe Learning to Think Series congists of

*

of three books, The Hed Book for kinderparten, The Blus Book

for first semester of first grade, and The Groen book for

second senmesteor of Iirst grade, The dmerican Council on
dducation gponsored the studles of lrs. Thurstone. She

spent Tifteen years doing research at the University of

5van Voorhis and Helilwell, op. git., pp. 213-219,




Chicapo and based her series of books on the resulits of her

findings. Zhe Blue Book was designed to pglve dirsct traln-

ing in the following primary menbtal abilities; verbal meaning,
space, reasoning, gquantitative thinking, word fluency, memory,
mobor, and perception. The Blue Book is a workbook containing
sixby lessons.

Thirteen of these lessons have as thelr purpose training
in verbal meaning, 4Auditory discrimination or the ability
to glve close attention to the sounds of words is stressed
in some lessons. There avre pletures to stimulate story
telling. Some lesaons give training in the classification
of objects. In some lessons the chlld jis directed to choose
the right object from four rather closely related alterna=~
tives, and there are problems of completlion In other lessons
of this section.

Eleven lessons are nlanned to develop pesroeption,

These include lessons in scannling a page quickly to find a

specific plebure. The child is lsd to distingulsh batween

identical objects and objects that are nearly alike. Thers
are plcturea that contaln hidden objects which can be dis-

covered by turning the piecture in different positions.

The five lessons to develop motor or eye~hand coording-
tion gilve training in dot drawing, making dot plctures, and
drawing a line bebween two closely spaced lines withoutb
touehing them. The purpose of these lessons 1s to teach

the child to use his pencll accurately snd confidentlye.



There are eipght lessons to help the children acquirs
8k1ll in =pace relationsiivs. Thia group of lessons in-
cludes problens in pattern completion, pattern copying,
Tollowing a line through a fleld of confusing lines, recog-
hizing reverszals, detsrmining if two nearly identical
geometric filgures are allke, and irsclng mazes.

The purpose of twelve lessons in The Blue Book is to

Zive instruction in guantltative thinking. Concepts of
numbers and understandings of the order of mumbers are
developsd, There are counting exercises, dobt counting, and
meaningful counting of objects.

The thirteen lesgsons plammed Lo train children in the
ability to reason include problems in eclassificatlion which
become progressively morse difficult. Thers are exercises in
logleal asgsocliation, recognizing the rule by which a series
1s constructed, and predicting on the basis of this prineciple
what comes nexbt. The other leassons of thls division present
work in grouping, part-whole relationships, snd an elementary
form of Induetion.

Haeh lesson based on the material In The Blue Book con-

tains two parts, the group lesson and the individual lssson.
the group lesson precsded the individual lesson each day

and wag developed by group discussion and participatlion in
solving a problem oresented on a chart seventsen by itwenby-
two inches in size. Thse chart problem for the day was sini-

.
t

isr to that of the corresponding lesson in the workbook.



Although the chart plctures and examplss were different from
those of the related exercise in the book, the ssme princi-

ples were used in solving both problems. After the feascher

was convinced that the pupils understood the problem and

ite solution, the ehildren solved similar problems in thelr

workbocks, Individusl help by the teacher was glven i any

of the children had diff Tleulty. haeck-up and discussion

concluded sach l8sson.

leang of Bquating the Uroups
Table 1 presents the results of the first Scilence

Hegoareh assoclates Yrimerv Mentsl abilitiess Testas, which

ware used as a basls for equating the two groups used in
this study. A4ll the pupils of both groups were tested
september 29, 1949, and two matehsd groups of btwenby-three
wers selected according to ages and intelligence quotlents.
The pupils of each palr were within four months of eaech
other in age and had intslligence guotients of not mors than
four points differsnce. Fupils In the experimentsl group
repged in age from slix vesrs bto slx vears and nine months
with Intellipgence gquotients from seventy to one hundred

e

twenty-seven. Yhe medlian age was six years and six months
and the median intelligence quotlient was one hundred ten.
in the control group the pupll'ts ages ranged from six years
to 3ix years and eleven months with intelligence quotients

from sixty-seven to one hundred twenty-elght. The median age



TABLE 1

TEST SCOLBS 0F THi PILST SCINNCE RESEARCH ASSOCIATES
PRIMARY LENTAL ABILITIES THSTS WAICH WERE
THE BASIS FOR BEQUATING THE GROUPS

Experimental Group 1 Gontrol Group
Pupil Afe Score Pupil 3 Are Score
1 6-6 127 1 6~5 128
2 E-0 124 2 63 127
3 6~5 122 3 64 126
4 6="7 122 4 Bm8 125
5 [ 121 5 6~1 119
6 6=9 118 6 6=9 120
7 67 11% 7 6-5 115
8 6=0 113 8 6-2 113
9 Em5 11% 9 63 110
10 6=17 112 10 6=5 112
11 B~"7 110 11 =0 109
12 6= 110 1g Em5 106
13 6=1 110 15 6=0 109
14 6=0 108 14 6-2 110
15 6=8 103 15 £-11 100
16 6=0 w0l || 16 8~1 100
17 6= 100 17 65 101
18 G 100 18 Bty 100
19 6-8 w0 H g 6~10 104
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The nurber-resdiness scores show geven A's in blue

experimental group, fourteen A's in the control group;

ten B's in the experimental group, four 3's in the control

groups fiv

control group; ons

the contro

indlicate o

e U's In the experimental group, four C's

1 group.
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greater diflerence between the groups in this

ability than in reading readiness.

“he gecores of the

1 the
B In the experimental group and one D in

The results of the mumbew-readiness test



sonbrol sroup were considerably higher than the scores of

Phe exnerlmental #roun: there were twilce as many A's in

shie gontrol sroup as there wers in the experimental group,
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wag made by one sunll in the experimentel

e scoras in total resdluness are Lho ssme for e eonbrol
groun and the experimental group: seven A'd, ten Bts, Tive
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Clg, and one .
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e seores ol the readiness tests agree approrimately
with vihe scores of the flrst Intelligence test in both
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there was lictle difference In this resnect, 88 the readineas

seored Woere annroxlmately the sans for LOLL grouns.



CHAPTER IX

SPFECT U CBRTAIH BATSRIAL OF INTBLLIGERCH

AlD Ol ACHIEVIHSNT

Bffect on Intellligence
Aftaer the ehlldren in the experimental group had
completed The Blue Book both groups were glven the Scloncs

Segearch Associates Frimery lientsl Abilities Tests ageln.

R e e

This was the same test which was gilven in September., The
purpose in giving this test was to gel data to ald in
deternmining if there was any differsnce in the lmprovement
of the intelligence guotients of the experimental group and
the econtrol group after the expesrimental group had recelved
direct treining in the primary mental abilities for four
and one-half monthse.

Table 5 shows the scores of the two intelligence tests
and the improvement in the secores of ithe children used In
this study. Some echildren showed & great deal of Iimprovement
while others showed very little. Unly one child showed no
lmprovement.

In the experimental group, although Pupll one showed the
least improvement and Pupill twenty-three showed the most lm-
provement, there appeared to be many deviations from any rela-

tionship between intelligence quotient and rate of improvement,



TABLE 3

INTELLIGRENCE QUUTIENTS OF BOTYH GROUPS OH PIRST
AND SECURD 3CIELCE REGEARCH ASSOCIATES

PRIMARY MEWTAL ABILITISS TESTS

Experimental Group

Control Group

Tst 21 | TXs% Znd
Pupil § IT.7. ¢t I.Q. jImprove~ || Pupil { I.G. { I1.Q. }Improve-

Zest | Tesh | ment : Test | Test | ment

1 127 | 129 2 1 128 | 132 4
2 124 136 | 11 2 | 127 | 138 8
3 122 | 131 9 3 126 | 133 7
4 iz2 | 129 7 4 | 128 | 1ss 0
5 121 | 139 | 18 5 119 | 140 | 21
6 118 |- 120 2 6 120 | 125 5
7 114 131 | 17 7 115 | 128 | 13
8 113 | 128 | 15 8 113 | 12 15
g 113 | 136 23 3 110 126 | 16
10 118 131 | 19 10 112 | 130 18
11 110 | 117 7 11 109 132 | 23
12 110 | 133 | 23 12 106 116 10
13 110 { 131 | 21 13 109 | 144 | 35
14 | 108 | 1m0 | e 14 | 110 | 114 4
15 103 107 4 15 100 | 107 7
16 101 135 34 16 160 | 102 2
17 100 | 115 | 15 17 101 | 135 34
18 100 130 | 30 18 100 | 121 21
19 100 + 116 1 16 19 4 104 | 130t 26
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wental Group Control Uroup
ist g 1st £nd
fupil Lacle Tade {4 Fopll | 1.4 I.4e 1improvo-
Tast | Lest Test | Test | ment

20 99 | 128 | 29 20 | 1082 | 134 | 32
21 g8 | 113 | g5 21 ag | 115 | 2v
22 70 79 9 2% 73 8o | 16

23 7o 110 40 25 &7 108 41

Total PPN P, 350 e ane Ty 385
hadian 110 129 eos - 109 %QE .

Mean -ae Y 1649 .aw . w ‘g‘tp 16.’?

fupil twenty-three moved from Alabams be Wichita Falls a
short time belors sehool started. ls varents were divoresd
anc hig rmether had recently remarriod. At flrst he was

infantile and asgressive, but during the school vear he

developed into a popular, happy childe This feecbor of hils
nome 1life could have influsnced the galn of forty points in

nis intelligsence quotient., Fupll twenty~two, 1in tﬁa axperi-
mental group, seomed selfl-conseious sboubt her sxiremely
hoarss volce caused by a congenital throat condition., This
vhysical factor and the poor ecconomic status of her varents
conld have affected her developmont. Her score Inproved
from seventy to seventy-nine, ‘Fupll Pifteon with a score of

103 improved only four polnts, while Pupll sixbtesn with a
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score ol 10l improved thirty-four points. Pupil aleveﬁ and
Pupll twelve Loth made scores of 110, Pupll eleven improved
seven polnts, and Pupil twelve improved twenty-three points.
The score of Fupll one was Improved two points, while that
of Papil two im?foved»elevan.paints. Pupil eight and Pupill
nine both scored 113. The scors of Pupil sight improved
fifteen roints and that of Pupll nine lmproved twenty-three
points, Pugils seventsen, eighteen, and nineteen all scoroed
100« Fupll seventeen improved fifteen points, rupil eightesn
improved thirty points, and Pupil nineleen improved sixteen
polnts, JFupil five with a secore of 121 improved eightesn
points, and Pupil six with a score of 118 improved only

two points.

The greatest improvement in The control group was made
by ¥upll twenby-three, who improved forty-one points, from
sizty-seven to one hundred sight. Pupil four made no in-
provement, butl scored 185 on both tests. Fupll five lwmproved
twenty-one points but Pupll six im?rév@é only'five points.
Pupil thirbeen scored 109, and Pupil fourteen scored 110.
Pupll thirteen improved thirty-five points, while Pupil
fourteen improved only four points. Another contrast was
shown by Puplls sizxteen, seventeen, and elghtesn. Pupill
sixteen and Pupil éighteen scoprad 100, and Fupll seventesn
scored 10l. Pupll sixtesn lmproved two points and Pupil
eighteen irproved twenty-one noints. Pupll seventeen 1m=

proved thlvty-four points. Examples of diverslity between



firgt intellipgence quotient scorss and luprovement are
evident throughout bath groups. There sosms to bo slightly
more irproverent in low scores than hiph ones. The lower
5% wer cent af the ﬂxp&rimentdl group made 69 per cent of

e

the lower 5& per cent of the cone-

the tobal lumorovement and
trol group made 66 per cent of the fotal improvement.
Although the experiwental group tended to be slightly
guperior to the controal group in luprovemont in inteliigenc@
quotients, the differsnce bebween the icprovement of the two
sroups is negligibvle., The results Indieante that in both

groups more improvement wag made by the lower hall of the

yousd

g1 1f -

'y [ By e 7, - em -
glags bhan by the aonay

it g

Tabls & shows &

3

2 totsl polints improvemsnt In intelli-

peuce quotlent senrssg for the experimental groun und 385 polnts
improveonent for the control group., The average luprovement

for the sxparﬁmgn“al grouy was 18,9, and the avsrags lmprove-
ment for the control group was 16.7. There was no appreciable

" difference bebween the improverent of the two groups.

Table 4 shows the improvemeni in reading ages ol both

,.,.)

zroups. ‘he tobal guin in reading agoe for experivental

cpoun was 454 months =nd that for the control group was 47

3

months. The average gain for the sxperimental group was

19,7 =months and that for the contyrel group was 20.5 months,.
The lower 5% ner cent of the sxperimontal group wade 300
months iwprovement or 85,8 per cent of the total lwmprove-

3

went, and the lower 52 per cent of the control group mads
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TABIE 4

AWADING AGE SCORES OF BOTH GROUPS ON FIRST AND
SECOHD SCIENCE RESBARCH ASSOCIATES

PRIMARY MuNTAL ABILITIES TESTS
Lzperimental Group Gontrol Group

Tt Znd | Lmprove- 18t 2nd  |dimprove-

Pupil Test 1 Test jment in || Pupll 1 Tast } Test jment in

monthsg months
1 G=5 G=2 9 1 B G=2 9
2 i Hmb 156 2 T Ge1 16
3 71 B8=5 16 3 Bmb D2 8
4 T 87 10 4 Fell 9-1 14
3 7=9 Q7 22 5 85 D 10
& =6 S=1 7 6 Be5 G o
7 s Ged 22 7 B4 w2 10
8 6-56 8~1 19 & 81 G=2 13
g 7-11 O=7 20 9 8wl Y=6 17
10 5~ 8=-3 24 10 8="7 Qi 7
11 T=0 8-1 13 11 6-10 Q=7 33
12 6~10 DD 31 1z T-1 P 28
15 T8 Tl . 13 =0 Q=5 28
14 Gm2 T=11 21 14 T3 =11 g
15 T TS 2 156 Tl T i
16 E=0 B=6 30 16 Gm 7 8-11 28
17 T=6 B-2 8 17 T3 98 29
18 6«10 G 29 18 Em7 G 32
12 B0 | g=51: 5 19 6=2 O=10 1 37
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LumwemGontinued

Experimenteal Gpoup Control lpoup

;,.:

1%% “nd lmprove st End imoroves
Funil Teat Tes st ih “Puril Teast PYest lment in
Lonbhs ‘ Honbhs

4

'\w

20 65 =10 23 «0 £6-5 | 8«10 29
21 Gw'f Bw11 28 21 Gt D=l 45
e 4=-10 70 206 2 5=3 SERY) 16

20 4= Om5 44 23 a=3 T3l 32

g—‘f)tc‘ﬁll > “ e 454 P PR PP A7E

‘{‘;G{‘ﬁi * e R LR 3-9."? * " w LA ] L IR 2 20’5

3408 menths inprovenesnt or 73,0 per cent of the total Improve
ment. In both groups the lower 5E per cent made the mosb
improvensnt, but the lower 5& ner cant of the contrsl group

rore Improvemoent than the corresnonding punils in the

erimental graup‘alﬁhsugh the experimental group nad bean
trainsd wilth materiasl desipgned o Leprove reading sge.

In the experimental group Fupill thirtcen made no ilme
nroveront in readling age although hey Intelligence guotient
improved twenty~one pointas. Pupil fifteen, whoae intelli~
gence quotlent galnad four polnis, ilmproved two months in

roading ape. Mmnll btwventy-three, 7o zalined the nmost In

total intellizsence guotlent, wnds tho
reading age. Pupll twenty-two pained twonbty-slx wonths in

= 3

reading age and nine points in intellipgence quotient. In
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the experimental group six children had a'reading age of
nine years or above on thé second test, and in the control
group seventoen chlldren scored nine vears or above. In
the experimental group thirteen children had a resding

age betweoen eight vears and eight years and eleven months,
and in the control group two puplls had reading ages bew
tween eight vears and eight years and eleven months, In
the experimental group four puplls had reading . .o bebwoenn
geven years and seven years and eleven wonths, and in the
control group tiwrsee puplls had reading agos between seven
years and seven years and eleven months. The lowest reading
age in the experimental group was seven years, and in the
eontrol group the lowest reading age was 8ix vears and nine
months.

Pupil fifteen in the control group gained only one
month In reasding age. The greatest galin in reading age in
the contrel group was made by Pupll twenty-one whose reade
ing age improved from five years and four months to nine
vears and one month, FPupil four, whose intelligent quotient
remained the same, iwmproved fourtecn months in reading age.
Pupll sixteen made a gain of bwo points in intelligence
quotient and twenty~eight months in reading age. The in-
dlvidual improvewment [or puplls in the sxperimental group
ranged from zevro to forty-four months, and that ol the cone

trol group ranged from one to forty~five monthsa,.
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In some cazes thers seercd o be a direct ratio between
gain in 1ntelligence quotlent and in reading age, while in
other cases pupils who made significant gains in inbtelligence
quotiont made 1ittle or no improvement in reading age, and
conversely, some who made appreclable iwprovement in read-
ing apge made very slight improvement in intelligence quotient.
The control group obtained slightly more improvement than
the experimental group in reading age.

Table 5 shows the improvement in months of the quanti-
tative or mumwber ages of bobh groups. The greatest improve-
ment in the sxperimental group was made by fupll bwsonty~ihirese
who raised hls number age thirty-six months, FPupil Tifteen,
whose rumber age remained wight years, made no gain. There
iz a wide range 1n the amount of improvem@nt»made by the
different pupils. The pupils who scored lowest on the
first number test made the gresgbtest lmprovement, Fupll six
improved two points in intelligence quotlent and one month
in quantitative Bgc.

In the econtrol group Fupll four made no lmprovenent in
intellligoence quotlient or quantitative age. TFupll fourteen
gained four points In intelligence gquotient and seven months
in quanbitstive age. Pupll eight galned thirty-elght months
in quantitative apge.

Fourteen puplils in the experimental group had a

quantitative apge of nine vears or better, and twelve pupils
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TABLE 5

HENTAL ABILITIES TeETS

Ry

Ol FIRST
PRIMARY

Bxperimental Group

Control Group

ist Znd |[Improve= Pup iat 2nd improve=

Pupil § Test { Test jment in Pupil } Test | Test fment in

lionthsg lanthg
1 9=0 9~8 8 1 8=0 Qwd 16
2 T=2 Y 20 2 6~11 O=1 26
3 8-8 Gmb ) 3 6-11 G-l 26
4 8~ D=i 20 4 B~8 8-8 0
5 T Db 24 5 63 Qw-d 37
6 =0 G=1 1 & 6-11 9=-1 26
7 8«8 Gl & 7 67 =2 21
g8 =0 I=H 6 8 6~1 Qw3 38
9 6-11 D=5 30 9 T=2 G=5 27
10 8=0 Q=3 15 10 Gwll D3 28
il =2 Bm 2 12 11 B=0 GmB A
12 78 9-8 26 iz2 6~ B8 23
13 8=1 T 14 13 6=0 81 25
14 Om'? S0 27 14 6=8 Ted 7
15 8-0 B0 0 15 6-7 8«0 17
16 6= =85 35 16 =1 B=0 25
17 E=0 T8 20 17 5~10 9=0 26
18 T2 ud 25 18 6=3 Gm0 wd
1@ w7 BB 23 b 19 6=9 8-10 25
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in the experimental group and Tive pupils in the control
group gained thirty months or more 1ln quantitabive age.
Hine pupils in the experimental group and twelve puplls

in the control group made galns of between twenty and
twenty-nine months., Four pupils in the sxperimental group
and three pupils in the control group galned between ten
and nineteen months, Seven puplils Iin the experimental
group and three pupils in the control group gained nine
months or less.

The experimental group made a total gain of 400 months
in quantitative sge and the control group pained 5352 months.
The average improvenent Tor the experimental group was 17.4
months and for the conbrol group was 23.1 months. The
average improvenent per pupll in the control group was 5.7
months more than the averspe luprovement in the experimental
ZTOUD

The median quantitative age for the sxperimental group
was seven years and two months on the first test and nine
years and one month on the second test., The medlan gquanti~
tative age for the control group was slx years and seven
months on the first test and nine years on the second test.

The experimental group made less galin in quantitative
than in any other mental sbility and the econtrol group wmede
more galn Iin this ability than in any other. The lower 52

per cent of the experimental group made 5HE.4 per cent of



the total improvement for the experimental group, and the
lJower 52 per cent of the control group made 65.7 per cent
of the total lmprovement for the countrol group.

The conslderable difference bebween the two groups in
improvement in guantitative age favored the control group,
and there was less proportionate lmprovement made by the
pupils in the lowsr half of both groups in quantitative
age than there was in resding age.

Table & shows the scores and‘impravemﬁnt of both groups
in motor or eye-hand coordinetion. Both groups scored lower
on mobor ability on the first teat than on any other ability.
In the experimental group two pupils scored bstwesn three
years and three years and eleven months, and In the control
group three pupils scored between three years and three
yeara and eleven months in mobtor age. &1x puplils Iin the
experimental group and five pupils in the control group
scored between four years and four years and eleven months,
Bleven pupils in the experimental group and ten pupils in
the control group had motor ages betweon five wears and five
years and elsven months. Fau? pupils in the experimental
group and three pupils in the control group had notor apes.
between six vears and slx years and eleven months. In the
control group one pupll seored seven years and slx months
and one scored eighi vears and nine months, The highest

was elght years and nine months. Hineteen pupils in the
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TASLE 6

SCORES OF BOTH GROUPS IN HOTOR AGE ON FIHEST AWD

SECOND SCIENCE BESBARCH ASS0CIATHS PHRIMARY
HERTAL ABILITIES TLsTSs

xperimental Group Control Group
dotor |Hobor |[lmprove- | lotor |Lotor |improve-

Pupiljdcore pScore } ment Pupil}Score fSecore § ment

ieat 1| Tast 2 JTest 1]|Test 2
1 5-0 G4 52 1 Sl 9=4 43
2 Bl 86 29 2 6-9 =0 15
S G= 9=0 46 3 786 90 18
4 |6~11 g8 31 4 | 5~1 T-2 25
5 5«5 70 19 5 5= T=3 44
G Bmd &=6 18 6 G- w0 27
Ki 5=3 6~10 15 -7 |4-10 710 36
8 H=d 6-10 12 8 S E~0 8
2 |5=-10 =0 S8 g D7 T=0 17
10 5~ T=0 17 10 5=8 =0 18
11 | 6-1 8~6 29 11 |6-10 8-0 14
12 w3 6=G 21 iz "7 68 15
i3 4-8 Gm'7? 23 13 5m9 B0 27
14 B2 SR S8 14 4w B=10 32
15 |4~10 &=g 18 15 48 B=7 25
1é 5«0 65 17 16 57 Gt Y
17 68 7-10 16 17 3-8 = 37
18 (j4~11 6-0 13 i8 5= G110 15
19 4 3-8 6-8 1 35 : 19 1 4-9 6~6 1 21
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Improve-
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9=0

-

20 | 3-10 8=10

“ Gwd Bm(3 33 21 G 5=11 20
2e 47 D=7 1z ne G Gl 34
25 4=0 E=11 35 29 D= T 30
Total P e 838 “xs R sz e 25
mean “wr cuve 2745 s sew P 22.8

experimental group and eipghteen pupnils in the contrnl group

gseored below six yoars in mobor ase.

In the experimental group fupil bwenty mude o zain

gixty months In motor apge and Fupll omne made a gain of

v

p
o
e
sl

fifty~two months. bio puvils control zroup made ti

One nunil in
In the control group

forty~nine monbhs, the experimental

group and Live pupils in the control group made malng be-

tween thirty and thivty-nine montha,
sxpesrimental group and six pupils in

% o o : N P - g i = PR, JRU 4 o % T L ] 2.
saling bebuween twenty and btwentye-nine months. Yen ouplils in

the experimental group snd seven punils in the conbtrol groun



made gains between ten and twenty months. The lowest gain
in the experimental group was twelve months. Three pupils
in the contrel group mads gains below ten wmounths,

The experimental group improved a total of 632 months
in wotor age, end the control group improved a total of 525
monthe., The average lmprovement for the axperinental group
was 7.5 months and for the control group was 22.8 months.
the average lmprovement for the experimental group was 4.7

months wore than the average improvement for the control

The median motor age for the experimental group was
five years and two months on the first test and seven yvears
on the seecond test. The medlan motor age for the control
group was five years and sseven montils on the first test and
seven years on the second test. The experimental group made
more total improvement and average improvement in this
ability than in any other., The lower 52 per cent of the
experimental group made 58.5 per cent of the total improve-
ment for the experimental group and the lower 52 per cent of
the control group made 61.7 per cent of the total improve-
ment for the conitrol group.

The results of the motor test show significantly higher
scores in improvement in the experimental group than in the
control group. ULhe lmprovement in the exporimental group

wag practically the same for the upper and lower hall of



the class while thers was slightly more lmprovement in the
lower hnalf of the control group than in the upper helf.
Table 7 shows the age scorss of both groups in space
or spatisl relationashlpna, In the experimental gréup the
gpace ages on the flrst test ranged from four years and nine
months to elpnt years, and in the control group from four
vears to éight vears. Ywo pupils in each group had space
azes between four vears and four vears and eleven months,
Five pupils in the experimental group and ten puplils in the
conbrol group had space sges bebtween [ive vears and flve
vears and eleven months. Ten pupils in the experimental
group and seven pupils in the control group had space ages
between six years and six years and eleven months. Four
pupils in the experimental groun and three pupils in ths
control group had space ages betwsen seven years and seven
years and eloven monthg; Tyo pupils in the experimental
group and one pupil in the control group had svace ages
between cight years &nd’eight years and eleven months.
Seven puplls In the sxperimental group and twelve pupils
in the coniral group scored below 91X vears in space age.
The medlan space age in the experimental proup was six vears
and nine months on the lrst test and eight vears on the
gsecond test. The medlan space apge In the control group was
r£ive years and nine months on the firat test and seven years

on the smecond tesh.
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SCORSS O BOTH GAROUPS I 3SPACE AGE ON FIRST

AND 3uCURL SOILLCE RESEARCH ASs0CIATES
PRIHARY EENYAL ABILITIES TusTs

Zxperimental Group

Control Group

Space Space [improve- ¥ Space Space | lmprovom

Pupll {score Scorement in Pupll{Secore 1 Scoreijment in

ist 2nd | months lat 2nd | months

fest fesnt Tost Tegt

1 Gwb Tts iz 1 B=3 Ewd 7
2 £~9 Bt 21 2 4mb T 350
3 6~9 2=-0 27 > TG G=0 18
4 w0 O=0 2 4 F i Bm& i8
5 T E=-0 iz 5 &=3 i 27
6 8=0 30 12 6 G=0 g=0 27
7 6=9 Gm( 135 7 5-0 T2 26
8 G0} G 6 8 6-3 T~0 9
o2 7w B 1z g 6-0 =6 18
10 8~9 B9 24 10 5-0 T 30
11 B i) G 11 8«0 9«0 12
1z T=0 B-b 16 12 5-3 5=8 5
13 Hmb B8 36 1% 6=0 7«0 1z
14 GG B=0 18 14 5~4 G0 &
15 5«0 iads) 20 15 5=9 =5 21
16 Se9 =0 32 18 H=-3 G=3 iz
17 69 B0 15 17 53 GmB 15
18 Gel3 B 1 2 is B3 T=01 9
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Thres pupils in the experimental group snd two pupils

-

in the control group lproved betwesn thirty and thirtv-nine

months in space age. Five puplls in the experlirental

(]

Eroup

o)

and four pupils in the controel group lvproved betwesn twenty

v

iy

and bwentv-nins months. Twslve pupils in the experinsental

u,.g

prour and elevsn puplls Iin the conbrol group laproved bhe=-

s

twesn ton amki ninete :n wontha, Three puplls in the experi

mental proup and six pupils in the control group galned loss

than ten months in sn.ce apgs.
The total Luproverent in space are was 409 monthyg for
the experimental group and 370 nonthg Loy the control group.

The average improvement for the experinental uroupn wag 17,7
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wonths and for the control group, 1lC.0 months.

group improved less in this ability than in

lower B2 per cent of the experimental group

The control
any other. The

made 58,6 per

cent of the total improvement for the exporimental group.

The lower 5& per cent ol the control group

. L £
nade HELE

per

cent of the total improvement [or the control group.

The negligible difference in Improvement in

between the experimental and conbrol groups

o7

experimental groupr. In each group tha gain

and lower nalf of the class was practically

A comparative study of Yables 4, B, 6,
following resultas from the filrst test: the
sxperimental group scéred nlghaest in muasber

reading age, third in sppce age, and lovest
31 S 2 2

Yhe median apes for the different abilitles

space age
favored the

of the upper
the zsame.
and 7 shows the
pupils in the
age, second in
in motor apge.

were as followss

number, seven years and two months; reading, seven yvears and

one monthj; motor, six years and nine monthsa; and space, five

years and two months. In the control group
highest in readingz age, second
age, and fourth in motor age.

control groun were as followss

the puplls scored

in mumber age, third in space
The median scores for the

reading, seven vearsg and

three months; number, six years and seven months; space,

five years and nine months; and wmotor, five

months.

v

The me

mental group were asg foellows: number, nine

dian age scores on the second test for

vears and seven

the sxXperi-

years and one
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month; reuding, eight vears and six months; space, eight
years; and motoy, seven yvears. Ths median scores for the
control group on this test were as follows? rnunmber, nine
vears and two months; reading, nine vyoars; snace, seven
yoears; and notor, seven vears,.

The experimental group made the most Lwprovement in
motor age and the lcast lmprovement in nurber age. Iuproves
ment in reoadlng age ranked seeond and improvement in space
sge reanked third. The average improvements for each ability
were as follows: mobtor, 27.5 months) reading, 19.7 months;
apace, 17.7 months; and manmber, 17.4 months. ‘The experi-
mental group made more lwprovement than the econtrol group
on two abilities: an average of 4.7 months worse improvement
in motor age and an average of 1.7 months more improvement
in space age.

The control group made the prestest lmpravement in
number age with an average of 23,1 manthé; socond, an
average of ZZ,.8 montha Improvement In motor age; third, an
average improvement »f 20.5 months in reading age; and
fourth, an average Iimproversnt of 16,0 wopths in space ase.
The control group made more inmprovensnt than the experi-
mental group on two abllitics! an avorage of B.7 months
mors in number age and an average of 0.8 month more in
reading age.

The evidence indicates that the very slight differencs

between the gains of the two grouwps Tavored the control
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group. +The conbrocl group géim@d most In reading and nmusbers,
the two abllities rmeasured by the achleverent testa, whlle

hich the experimental gljup made the most
lnproveraent, motor and spa Gy were not weasured by the achlove-
ment tests. In all tests in both groups the lower half of the

class improved nore than the uppsr halfl,
!
GZffect on Achlevenent
foble 8 presentg the scorcg of th@ experinentel and

control groups on The betropoilian schicvement fests.

The purpose in giving an achlevement test to the children
was Lo btry to aszmecertain il the material designed to glve

direet training in menbal ubllities had any effect on the
achievement of the experimental group. 4t 18 assumed that

2

tralning woich would affect intelligence would probably
affect achlevement, Twenity~-Tour lessons of the plamed
material wers designed to ilnmprove reading and twelve lezsons
had as thsir purrose training In guantitative thinking,
deading and mumbers were thie only two subljeets measured by
the achlesvenent tests. 4 comparison of the scores of puplls
who had been glven this ﬁa srial (the exuverimsntal group)
with ruplls who hod not beon given the mebterial {the control

group) should gilve asome data upon which to base an evaluation

of the material. Iihe scorss in this best wers grade plsace-

&
-

went scores lnstead of aps scors
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he secoves shown are roeadling achievensnt, number achieve-

oy

ment, and averago achilevenent., She scoves in reading achisve-
ment and rumber achlevement were comblned to give the scores
in average achievemenk. Tho wedian average achievenent

wag 2.6 for the experimental group. Une score was Loo low

to measure. ‘The highest achiievewment, 5.4, was scored by



Puplls ons, four, and five. sSeven pupils placed betwesn

540 and 3.2. 3ix of these high seven were in the upper

half of the class arranged on a basis of first intelligence
test scores., Fifteen pupils in the experimentesl group

scorsd between 2,0 and 2.9, and the only score below 2.0 in
the oxperimental group was too low to measure. (Pupil
twenty-two scored l.5 in reading achlevement and zero in
nurber achlevement which caused her score in average achileve-
ment to be too low to measure. )

The median average achlevement for the control group
was 2,7. Yhe highest sgscore was 3.4, and the lowest was 1.6,
sSeven pupils in the control group scored between 3,0 and 3.9.
Five of these were in the upper halfl of the class arranged on
a basis of Lirst intelligence test scores. Thirteen scored
between 2.0 snd 2.9. Three pupils had achlevenent scores
at first-grade level: Pupil twenty-two scored 1.6, and
Fuplls fourteen and twenty-three secored 1,9.

The highest average achlevement grade in both graups
was 5.4, Seven puplls in each group made achisvement scores
above 3.0. Fiftesn puplls in the experimental group and
thirteen pupils in the conbrol group made achlevement scores
between 2,0 and £.9. Three puplls in the control group
made achlevement scores at first-grade level: two pupils
scored 1.9 and ons pupll scored l.6. Yne pupll in the
experinoental group had an averagze achievement too low to

measure, ihe median average achievenent grade for the
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experimental group was 2.0 and for the control group was
2.7. The achievenent oubcomes favored the control group
although the difference was neglligible.

Table 9 prezents the reading achievement of both
groups. The highest achlsvement made in reading in the
sxperinental group was made by Fuplls one and five, who
achleved a reading grade of 3.5. Uther scores within third-

grads achievement were Punil three with a ves

{
fas

ding grade of
B2y Fupil four with a reading grade of 3.3, rPupil seven

3

with a grade of 5.2, PMapll twelve with & grade of 5.1, Pupil
sixtesn with a grade ol 3.2, and Pupll eilghtsen with a grade
of 34%. sight puplls In the experimental group scored 3.0
or above in reading achievement. Fapils who zcored within
gacomd grade were rupil two with a grade »f 2.6, Pupil six
with a grade ol 2.4, Pupll eight with a grade of 2,3, Pupil
nine with a grade of 2.8, fupil ten with a grade of 2.7,
Fuapil sleven with a zrade of 3;8, Pupll thirteen with a
grade of 2.2, Pupll fourtesn with a grade of 2.6, Pupil
fifteen with a grade of 2.1, Pupil seventeen with a grade of
ZaB, Pupil ﬁineteen with a grade of £,3, Pupll twenty with

a grade of L.5, Pupll twenby-one with a grade of 2.2, and
Pupll twenty-three with a grade of 2,1. Fourteen pupils

scored bebtwean 2.0 and 2.9 Iin reading achisvement, Fupil

twenty-two was the only pupil in the experimental group who

bW

secored a reading apge below Z2.0. Her score was 1l.5. The
] Eg 3

median reading achievement in the experimental group was 2.64
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Tabidk 9

AT R R v T T T A P R TP
SCwias wi BUDG GRrROUPS

Ol BTROPULITAN

ik

His AL LG

ACHIBVERLET

hxperimental Group

Control Group

Reading Reading
Papil 1§ Achievenent i Pupil dchievement

1 5.5 1 3.8
2 2.8 2 3.0
S Sa2 & 2.8
4 Dad 4 5.0
5 SaB 5 Deb

P 2.6

63 SRR B+

0o

10
11

.
ér

14
15
16
17

o
]
81

-3 O

o

10
11

.
=t

13
14
15
16
17
18




4%

Tanlds De==Oontimiod

srrperinental Grou Contyrol Grou;
i N

Hepding _ reading
Pupil achlevenent fupil Achievenmsutb

21 Lo 21 Zad

22 1.5 22 1.6
25 Ze 25 2.0

Hedian 2a0 cne Ze0

The highesﬁ readling achievemant attained in the
control group was wmade by Fupils one and thirteen, who
achieved a reading grade of 5.06. Uther scores within thir&«
prade achilevement were rupll two wilth a score of 3.0, rupil
Ffour with a score of 5.0, Pupil Tive with a score of 3.9,
Pupil seven with a score of 3.0, Pupll elght with a score
of 3.3, Pupll nine with a score of 3.0, Pupil eleven with &
gseore of B.%, Pupll seventeen with a score of 3.3, and Pupll
twenty with a score of 3.0. #leven pupils or nearly half of
the twenty-three scorcd 3.0 cf pvebtter in reading schievewnent.
rupils who scored within gecond grade were rFupil three with

a secore of .8, Pupll six with s score of 2.8, Pupil sixbteen

o]

Jlw

with a score of 2,0, Pupll elghteen with a score of 2.9,
Pupil nineteen with a score of 2.4, Pupll tweniy-one with
a seore of ©.5, and rPupil twenty-three with a score ol 2,0.

Ten pupils scorsd bebweon £.0 oend 2.9, Fupll twenty-two



scored 1.6 and Papll fourteen scoved l.7, the only scores
in first-grade level of achieverment. The medlian reading
aschievement for the conbrol group was £.9.

4 eomzarigon of reading achievement scores shows that
elght nupils in the experimental group and eleven pupils
in the contrel group scored 3.0 or above, fourteen puplls
in the experimental group and ten pupils in the contrel
group scorad between 2.0 and 2.9, and one pupil in the
experimental group and two pupils in tne control group
scorod below 2.0, Twenty~two puplls in the experimental

group and twenty-one puplls in the control group scored £.0

or gshove, The median in weading achievement of the experi-
mental group was 2.6 and that of the control group was Za.9,.

The acorves in reading achievement favored the control
zrun, About half the control group obtained scores at the
third-grade level of achlevement wiile only a third of the
experimental group scored that high. Host of the secores of
the experimental group were at the second-grade level.

Tabls 10 shows the scoreg in mumber achievement in
both grﬁups. Pupil four in the exyérimantal group mads
the highést rumber achisvewment, 3.6. Uther puplls who
scored 3.0 or better were Fupll one who scored 3.3 and Pupil
twenty‘who scored 3.0. Thres puplls in the experimental
group scored 3.0 or bethter in number achlevement, Puplls
three, Tive, six, and seven scorsd 2,9, Fupll fourteen scored

2.6, Pupils eight and sipghteen scorsd £.4, Fupils sleven
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TABLE 10

BCURES CF BT GROUPS IH WUbER ACHICSVERGERT
O BETROFILITAL ACIIZVERGWT TESTSH

wxporimental Group : Control Group
| Ianber lumber
Pupil Achlevenent Fupil 1 achievement

Dad 1 540

o
w0

p 1. 3.2
>

1

2eb
4 5e6
Le6

246

Po
»
[
S ¢ o B

m

0

-
0w e

2.2
& Ze8

O 0«3
T
&
o

S 9 2eB
10 2T 10 23
11 Ce i 11 Gl
iz 2.9 12 1.7
13 Le 13 2.6
14 2.6 14 2e1
15 Cel 15 Cad
i8 Cei 16 2.0
17 2.1 17 Seld
18 Led 8 el
19 1.5 19 47

20 3.0 i 20 2«5
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Lol 10=--Contimed

ixperimental Group Gontrol Group
wariber | fumber
Papil schisverent Papil schiesvement
21 1.8 21 Ll
28 veon 22 1.6
23 1.9 25 1.8
median P “re Eu

and sixzteen gcored L.2, and Puplils thirteon, fifteoen, and
gaventeen scored 2,1l. Fifteen pupils scored bebwcen 2.0
and 2.9, Puplls twenty~one and twenby-three scored l.9,
Pupll two gscored 1.8, Mmpil minet@eﬁ scored l.b, and the
acore of Fupil twenty-two was too low to measure. Filve
pupils in the expeorimantal group scorsd below Z2+0 in mumbor
achlevement, The wedlan mumber scrievement for ths experli-
mental group was Z.4.

In the econtroel group Pupll four mads the highest number
sehdevensnt, 5.0. &tﬁaf ;ﬁpils whio seored 3,0 or bhetbter
were Pupll two who scored 5.2, Pupll seventeen who scored
S.ly and rupll one who secorsd 3,0. Four pupiis irr the cone-
trol group seored 5.0 or above in nuwsber achlievement. Puplls
oight and nine scored 2.8, Mupll nineteen scored 2,7, rfuplils
threo, five, 8ix, and thirtesn zcored 2.8; Pupll nineteen

gscored 2,7, Pupils three, five, slx, and thirtesn scored
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a6, Fupil twenty scored 2.5, Pupll fiftesn scorsd 2,4,
Pupils ten and eleven scorved £.3, Fuplls seven and twenty-
one scored 2.2, Puplls Courteen snd eightesn scored 2,1,
and Fupll sixbeen seored £.0. Sixtesen pupils In the con-
trol group seored batween 2.0 and £.9 in number achievement.
Fupll twenty-three scored 1.8, rupll twelve gcored 1.7, and
Pupil twenty~two scored l.6. Three pupils in the control
gfoup scored below 2,0 in number achlevement. The median
mimber achievement Tor the control group wss 2.6.

In eomparing the mumber-achievement scores of the two
groups we Iind that three puplils In the experimental group
and four pupils in the can;rol group scoraed above 3.0,
fifteen ﬁuyils in the sxperlmental group and sixbeen pupils
in the control group scored bebween 2.0 and 2.3, and filve
puplls in the experimental group and bthres pupils in the
control group scored below 2,0. In the experimental group
sighteen puplils scored Z.0 2or above, and in the control
group twenty @upiys scorad 2.0 or asbove, The median musber
acinlevement for the experimental group was 2.4 and Tor the
control group was Z.6. The control group tended to be
slightly supsprior to the experimental group in nuwber
acinlevement although the difference was not particularly

significant,



CHAPTER 11X
SUMBARY, CJUNCLUBSICHE, AL JUCGGESTIVNS

Surmery
although both groups showed zalns In intelllgence
and achievement, thore is very little difference in the
amount of improvemont of the two groups. The experimentsl
group made slightly nore inprovement than the control group
on intelligesnce quotient and space age. The control group
made s¢19ﬂtlg more improvement than the experimental group

,
on reading aa e The differernce in improvement in quanti-~

tative age ana motor age is more significant. The puplls
in tae con€r01 group made an average Improvement of 23.1
months in iuantitativa ages, and the puplls in the experi-
mental 'rouﬁ an average improvement of 17.4 months in
quantitatiye aze. In motor age the averape Improvement

for the ex%@rimental group was 37f5 monitiis and for the cone-
trol gro*n was 22.8 nmonths.

The ﬂontrOT group made higher scorsg in all achleve-

mnent testé: reading, mubers, and aversge achlevement.

The re waagvery l1ittle difference in ths asahlevement scores
i

of the two groupss

47
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Coneluglons

The results of thils study indicate that the materlsl
plammed to improve the intelligenée and achlevement of the
children waa of little or no value, It 1z vossible that
the material was too sasy for children who have the environ-
mertal advantages that chilldren in Franklin Sechwol have.
Children from g poor enviromment would possibly gain from
the training provided LY the material. The ehildren in the
expsrimental group might have been helped by tralining in
the third book in the zerics, which iz more difficult than
the materlal that was given to them.

Pewer {lrst-grade experiences provide training in
spatial relationships and in motor abilities than in read-
ing and in numberg. The experimental group gained more
than the control group in spatial relationships and motor
ab}litiea. Traeining in the plammed naterial could hsve
accounted for this galn., lelther of these abilities was
measured in the achievement btests, lost flrst-grade teach-~
ing is concerned with reading and rmbsrs, As the conirol
group gained more than the experimental groun in these two
subjects, 1t can be assuned that the planned material was

-

n reading and numbers.

e

of no value

Suggestions

i. 4 similar experiment could be conducted with

ecnildren from environmentally deprived homes, using the



material throughout the first year, The Blue Book during

the first semester and The Green ool the second semester,

2. The materlal could be used as romedlal work for

children who nesd extra help.



BIBLIGGRATHY

Books

Goodenough, Florence L., kental Testing, lisw York, Rinehart
Publishing Coupany, 1940,

Thurstone, L, L., Pripary sentsl Abilities, Chicago,
University of Chicago sross, L9538, '

Artlceles

Cutts, &w H.,"I. Q. Scores Change,"

dew York Times liagazine,
(Uctober 25, 1949 ) ppe 8~9. -

sl oo’

Davis, Allison, "what about I. Q.'s?" latlonal Hducatlon
Assoclation Journal, XXEVIII {lovember, 1949}, 604-607,

Fine, sBenjanmin, "kore and liore the I, Q. Idea Is ‘uestioned,™
Hew York Times lagazine, (Ssphember 18, 1949), pp. 7-9.

Thurstone, L. Les "Pactors of Intelligence,' Life kagazine,

Thurstone, L. L,, "Primary abilities,” Qccupatlons, XAVII
(May, 1948}, HE7-53C,

Thurstoae, L. Le, "Primary lental 4bilities,' Science, CVIIX
{liovember 26, 1943), 5B85-587.

Thurstone, L. L., "Testing Inbelligence and Attitudes,”
Hyzeia, XXIII {January, 1945), 32-35.

Van Voorhis, . R., and lciBlwell, Agnes H., "Improving
Fuanctlonal Intelligence,” Blemenbary School Journal,
XLV (December, 1944), £13-218.

50



	000100tp
	0002r002
	0003r003
	0004r004
	00050001
	00060002
	00070003
	00080004
	00090005
	00100006
	00110007
	00120008
	00130009
	00140010
	00150011
	00160012
	00170013
	00180014
	00190015
	00200016
	00210017
	00220018
	00230019
	00240020
	00250021
	00260022
	00270023
	00280024
	00290025
	00300026
	00310027
	00320028
	00330029
	00340030
	00350031
	00360032
	00370033
	00380034
	00390035
	00400036
	00410037
	00420038
	00430039
	00440040
	00450041
	00460042
	00470043
	00480044
	00490045
	00500046
	00510047
	00520048
	00530049
	00540050

