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CRAPTER I

INTRODUCTION AND STATEMENT OF THE PROBLEM

Exeliminsxy Statement

Tests and measurements of various kinds have played a far more
important part in human history than 1is generally reslized. One
sociologist attributes the endurance of Chinese civilization to five
factors, one of which was its highly organised examinstion system
vhich begen informally im 225 B.C. and was developed into a definite
civil service exsmination by 29 3.C.} Teating has continued to be an
important tool of many governments since that time because {t can be
used s0 eassily as & means to conserve and roeinforce the values of a
society wvhen education is controlled by the state.

in the United States the testing movement has developed repidly
sioce its beginnings in the early ninetesn hundreds, but some of the
problems that were appareat at that time continue to be of concera to
today's sducators. PFor exsmple, the need to evaluste the relstionship
between intelligence and achievement has been felt in some degree since
the recognition of individual differences among school children and the
development of tests to measure both intelligence end schievement.
Various schemes and famlu have been offered to give mumerical ex-
pression to this relationship begimming as early as the nineteen
thirties with the presentation of the concept of A. Q. (Accoumplishment

l¢. ¢. Ross and Julisn C. Stanley, Massuremsat in Todey's Schoole
(Wew York: Prentice-Ball, Inc., 1954), pp. 27-28.
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Quotient which did not prove to be an adequate messurenent? for
reasons which will be discussed later.

In their efforts to develop the full poteatial of all youth,
concerned educators coatinue to ssek some standard by which they may
evaluate achievemeat in relstion to the capscity to achieve. Users
of achievement tests freguently wish to make an inmterpretation of
test results for individuals and groups in relation to what has be-
come known as "qnnuy.“’ As this term is generally used, the
expectancy level of 2 pupil's achievement ts determined by one char~
acteristic only ~ his level of intelligence. Therefore we have our
s0-called under-achisvers, everage achievers, and over-achisvers, but
we need te know wore about background situations that affect test
scores if we are to improve our understandiag of the ways in which
students acquire knvldn.‘

Today there is incressed interest in mesasuresent in our schools,
Much of this concern is due to the vast amount of federal fumds cur-
rently being imvested in education. It is only natural that the law-
mskers who are being asked to vote ever-increasing sppropriations for
the improvement of education would eventually vant some kind of asssurance
that the expenditure is producing results. This desire for assurance has
provided & large part of the motivation for the development of s program

Z31ythe C, Mitchell, "A Comparison of the Ashievement - Intelligence
Relationship for Pupils With That for School Systems,” Ihe Joursal
Educational Reseaxch, Vol. 57, No. 4 (December, 1963), pp. 172-180.

*Ibig.
“Ibaa.



of nationsl assessment which wouléd set nation-wids standards for

eveluating educational pmxreas.s dny such program would very likely
utilize the times honored intelligence - achievement relationship as &
technique of evalustion; therefore, it would seem that an exploration

of this relationship would be of particular value at this time.
Puroogs of the Study

It is the purpose of this study to investigate the relationship
between intelligence test scoves and achisvement test scores as they
mey be influenced by differences in sex and in school background in
an eatire school population - grades elaven and twslve. DMore spe-
cifically it {a designed to:

1. Determine whether or not sex differences ave reflected
{n intelligence and achievement test scores;

2. Datermine whether or not differences in school background
are reflected in intelligence snd achievement scores;

3. Determine whether or unot the above-mentioned differences
or lack of differences sre cbservable in the junior and
senior classes studied;

4. Determine the correlation between intelligence test scores
and each of ten sepsrate areas of achievement test scores
on the basis of grouping according to sex;

5. Determine the correlation between intesiligence test scores
and each of ten separate areas of achievement test scores
oa the basis of grouping according to school background;

6. Determine the cemlutm between intelligence test scores
. and cach of ten separate areas of achievement test scores

on the basis of grouping sccording to school class (Jumior
or seaior).

5:;191; W. Tyler, “A Program of National Assessment,” The
Edycational Forum, Vol. 30, Ro. 4 (May, 1966), pp. 391-396.
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Relimitations of the Study

This study involved an entire population {n that there was no
randon sampling. Scores were used for every junior and every seaior
registered at Cherleston Migh School in 1966 for whom the necessary
iaformation was avalladle; therefaore, the designation junior class
or senlor class e2s used in this study indicates only those groups of
e¢laventh and twelfth grade students for whom scores wers available -
not ecech class as s vhole.

The designation junior student refers to any eleventh grade
student vhose scoras ware included in this study and who wes enrolled
in Charleaton High School in 1966,

The designation gepior s2tudent refers to any twelfth grade stu-
dent whose scores were included in this study sod who was enrolled in
Charleston Bigh School i{n 1966,

The designation Jeffarson School student refere to any student
vhose scores were included i{n this study and who entered Charleston
High School directly from Jefferson Junior High fichool. It does not
refer to any student curremtly enmrolled fn Jeffersor Junior High Sehool.

The designation Lgboratory Bghool student refers cnly to a student
vhose scores were included in the study and who entered Charleston High
School directly from the Buzsard Laboratory School of Bastern I11inols
University. It does not refer to any student currently emrolled there.

The term intsllizence test score as used in this study refers only
to the I. Q. score yielded by the California Short Form Test of Mental
Maturity.

The designation gchisvement Lest score refers only to 2 score
yielded by the lowa Tests of Educational Pevelopment.
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Need for the Study

It is apparent that if local schools sand school systeams do mot
take steps to develop efficient methods of self-evalustion, private
agencies or even the Federal government may develop or support a
program of national assessment. The Carnegie Corporation, & private
foundation in 1964, sppointed an Exploratory Committee on Assessing
the Progress of Education which is working on just such a pmnn.é
In the light of these developments, it is hoped that this study might
contribute to the existing meed for sdditional informstion regarvding
the effectivenass of the local curriculum ss reflected in the scores
of various groups which were studied.

Since it i{s expected that there may be considerable variation
in group scores, it is hoped that the results of this study might
provide information which would be useful in the development of
iocal norvms for wore sccurate evaluation.

Finally there is a never-aending need for incressed understanding
of the learaning process, more effective teaching wethods, better
eurriculum materials, and more effective testing programs. Bince
intelligence is 2 necessary adjunct to echievement, it is hoped that
further iavestigstion into this relationship might provide information
of value in the sbove-mentioned areas of need or at the very least
indicate areas in which further research is needed.

Srpid., p. 392.



CHAPTER II

REVIEW OF RELATED LITERATURE

intelligence ITesting

According tc the authors of the Californis Short FPorm Test of
Mental Msturity, the test is an instrument for appraising mental
development or mental capacity, and it raveals information that ie
basic te amy interpretation of present functioning and future po-
tential in & relatively specifie but critical ares of human activities.”
Thic informstion is of particular interest to teschers, counselors, and
psychologists whose primary concern is the fullest possible development
of the abilities of each student. The test samples mental processes
in four svess: spatial relationships, logical ressoning, mmerical
reasoning, and verbal emqt;.a

The test manual describes several ways in which the test may be
of use to educators. It may be used as a screening device to locate
studeants who have particular needs which could best be met in special
classea. Counselors may find the ianformation ylelded by this test to
be & measure of the lavel of academic training that students may be
expected to schieve; therefore, it would be wseful im curricuium

plming.’

‘california Yest Buresu, Manual for Californis Short-Form Test of
Mental Maturity OMenterey, Celifornia, 1957), p. 2.

p (YT

Ihid.
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The suthors also cite the usafulness of this particular test as
8 vessarch tool. It is suggested that {t could profitably be used
in longitudinel growth studies, studies of over~ and under-achievement
snd studies of variations in pupil performance caused by othsr factors
with intelligence held constent.l® It 1s for this purpose that the
test is used in this study.

Ashisvenent Issting

The Mepusl for Sciwol Adpiniztrators which describes the Xowa
Tasts of Bducational Development contains some interesting materisl
rzlative to achievement testing. Aceording to ths menual, the lIowa
Testz of Bducational Development wera comstructed o measure 2 number |
of highly general skilla bslisved to be of lasting importence im adult
iife. They wers not devised to serve as course examinations im various
areas of the secondary scheol curriculum or as & basis for assigning
high school grades. The value of the tests from an administrative
standpoint is that they provide & fresh evaluation of student per-
formance and an iwproved basis for a renewed sttack on familiar
9!@!91&.“

The prodblem of providing for individual differences in instructien,
for example, is one to which competent adainistrators have always de-
voted g large share of their supsrvisory efforts. The tests provide a
definite occasion for reeconsiderstion by & teaching staff of the whole
problen of individualizstion of instruction.

10

1hid.
getence Research Associates, The Lows Testa of Kucationsl -
Bent Manual for School Aduiniatratoxs (Iowe State University, 1963), p. 19.

4.
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One of ths major purpeses of the entirs I.T.E.D, testing program
iz to assist administrators in the evsluation of the total educational
program of individusl schools end school systams. 4 full discussioa
of the spplication of test results ia contained in the Confidential
Summary Report which is prepared for each participating school.ld 1o
the writer this would seam to be one of the most useful features of
any testing program.

It was interesting to note that tim writers of the nmanual 4id
not sake extravagant claims regavding the validity of the tests. In
fact, they zether surprisingly suggested that the test users avre
probably the best judges of the content validity and therefore should
validata the tests by putting themselves ia the student's plece to
actuslly take the test. In this way the user himmelf could decide
what skills are demanded of hie students and what proficiencies must
be developed to obtain high scores. It is further suggested that ad-
ministrators should compare loecal evalustions of test content with
the judgment of competent, independent suthorities so that loeal norms
¢ould be developed.l®

To this writer's knowledge, no local novms have been developed
for Charleston High School. It is possible that results of this study
wight help to indicate mm or not such norms are ueeded,

Intelligence snd Achisvemsnt Zest Score Relationships

In & study conducted in 1963 by Blythe C. Mitchell of the Test
Department of Harcourt, Brace, and World Publishing Cowpany, some

Lypid., p. 17,
m’a Pe 19.
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interesting information im the srea of Iintelligence -~ achievemant
test scora velationships wes produced. Three reasons wers noted why
such proposalas as the praviously meationed Accomplishment Quotient
bave generally failed to meet some basic requirements for accurate
evaluation and prediction. The following sources of error are
involved: o

1. There ieg often # lack of comparablility of the paired
aschievement and intelligence measures. An sducational
sge derived from age novms of an achievement battery
may not ba comparable with the mental age tzken from
an entirely different population.

2. The use of other types of relative measures (percentile
ranks and stanine levels) does not sfford proper com-
parison unless the ranks for achievement and for
intelligence are based on the seme reference population.

3. A reguirement often ignored is the need to take sccount
of the varying part that imtelligence plays in the
spacific areas of achievement. Correlations with reading
and science, for example, are generally found to be higher
than those with epalling and aritimetic computetion. The
school that expects identical schievement in all subjects
for a given level of iotelligence is falling to take ac-~
count of these differentiated relationships. The
azhisvenent expected or pradicted for a glven leve!l of
I, Q. must be established separately for each subject
tuet in an achievenent barzery.13

i the basis of forty-sight regreszsion equstions which utilised
pairad {ntailigence and uchisvement test scores, Mitchell coacluded
that the achievemant predicted from z glvea I, Q. 1ie o2 signi{fteantly
di £forent for i@iﬁ&nh ‘or entire schools, He furthar suggests that
under properly controlled testing conditions, the fimdings justify
considerable confidence that the awpeetancy tsblee developad from
pairing: of supil seores may gquite properiy be used for the ssme type

af intevpretation or avaluation of the average achisvement of s school

i3g1ythe €, Mitehell, gp. git., p. 179.
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system, & school, or & class of studenta. With 1.Q. as the predictive
variable, the predicted achievement for individusl pupils and for
entire school systems was found to be not significantly different.l®

Mitchell's findings, if verified by other researchers would be
of great value to school administrators as they attempt to develop
syetas-wide methods of evaluation becsuse it appesrs that it would be
possible to predict or evaluate educationsl progress for very large
groups of students on the basis of scores obtsined under very earve-
fully controlled testing situstions from small groups.

Sex PAlfersuces

The area of sex differences reflected {n testing programs has
been of interest to researchers snd educators almost from the begin-
ning of the testing movement. In 1927, E. A. Linecoln summarised the
position st that time on the influence of sex differences on test
scores when he noted that girls emcel in srithmetic computation, but
boys are better in arithmatic reasoning. Cirls are somevhat better
in reading rate, spelling and handwriting, but boys are better in
history, geography, and definitely better in gmm.”

Later, Stroud and Lindquist using the lowa Bvery Pupil Test of
Basic Skills f{llustrated significent sex differences in schievement
favoring girls in most of the aress studied,l® but Broderick G. Bonser
in & study done at Columbis University found that boys wers superior

61p1d.
17xmth M. Parsley, Jr., "Are There Really Sex Differences in

Achievemente?,” The Joumal of Educational Ressarch, Veol. 57, Wo. 4
Md‘r' 1”3)0 ”0 210’212.

rpaa,
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to girls in both arithmetic ressoning and arithmetic computation,
and girls were superior in language ﬂbiluy.m

W. C, Olgen in his book, Child Development, published in 1939,
cited a variety of sex differences in subject aress with superiority
of neither sex clearly {1lustrated 20

Hore recently, Kemneth Persley and his collesguss obtained
some unususl results in the area of sex differences in testing using
the California Reading Achievement Test, the Californis Arithmetic
Test, and the California Test of Mental Maturity sas the testing in-
struments for a population of 2,651 boys and 2,369 girls., These
students were in grades two through eight in schools in a suburban
commnity in Ohio, and the results obtained showed no significent
differences between the sexes within any grads level for say of the
schievement avess studied., The results of the snalysis of the 1I.Q.
performances showed no significant differences in intelligence for
the two groups. Parsley's conclusion is that if sex differences do
not really exist as demonstrated ian this study, then the thinking of
educators may need substantial revision, 21

In 1963, Marian Wosencraft found a nunber of sex differences in
test scores obtained from a selected populetion of third and sixth
grade students. Vor this study, a probable lesraning rate vas established
on the basis of scores i'réu the Kuhlomen-Anderson Test and the Cleveland

Classification Test. The differences that resulted from these scores

"1nsg.
1big.
g,
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favored girls rather than boys in all four test traits for both third

and sixth graders whem grouped separately and for the whole populntion.zz
It vould seem that in the area of research on sex differences in

test performances there is almost no agreement regarding the effect of

this factor.

Riffexences in School Background

Very little has been written regarding the influemce of school
background on test performencas. It appears to be an ares in which
research is badly needed. Only one such study in this ares could be
located, and it dealt with the development of soms emperimental tests
by John W, Fremch. He used gix experimental teste in different subject
aress (science, social studies and humanities) and compared the results
with the College Board Scholestic Aptitude Test. Students also were
required to complete questionneires describing their home aad school
backgrounds. Through a complicated system of weightings an attempt
was wade to determins the effect of home and school backgrounds om
the test scores.23

it was concluded that the humanities tests had high correlations
with reading and writing activities. The social studies tests were
80 highly verbal that they messured writing and general reading sctivity

rather than experience spicltu te social studies. The genersl inference

zzlhrim Wozencraft, "Sex Comparisons of Certain Abilities,” Ihe

M a%mm Raesssreh, Vol. 57, No. 1 (October, 1963),
pp. 211-217.

zz.!ohn W. French, "The Relationship of Home and School Bxperiences

to Scores on Achisvement Tests," The Journal of Educational Psychology,
Vol. 50, Bo. 2 (Spring, 1960), pp. 75-82.
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dravn from this article iz thst when a test is to be evaluated in
terme of its relationship to multiple emperiences, useful information
{s extrsmely difficult to cbtain.?®

in reviewing the literaturs relative to intelligence and achieve-
ment testing, it is appareat that there is little or no agrsement
regavding the influence of sex differences or school _!uckm\ml on
test scores. Muech research remsins to be done in this area {f we are

to deveiop more mesningful measuremeat techniques.

Ly YT R




CHAPTER IIX
PROCEDURES

The original purpose of this atudy was to investigate the re-
lationship that exists between various descriptive materials found
in the cumulative folders of students at Charleston Eigh Schoel,
Charleston, Illinois. In an interview with Mr. Gail Borton, Prinei-~
pal, it was determined that these records had not baen previously
used for such a study, and permission wes granted to gather the
nacessary data.

Upon examining the couteats of the cumulative record folders,
it was found that even though a number of tests had been administered,
only two had been used consistently on a class-wide basis. They were
the California Shon-!"m Test of Mental Maturity and the Iowa Tests
of Educational Development; therefore, the study was limited to &
consideration of scorss from these tests oaly.

It wvas also noted that each class of students could be divided
into sub-groups for the purpose of comparing test performances. One
such division was on the basis of sex differences. Another was om the
basis of differences in sehool background. Charleston High School is
somevhat unique in that 16 students come from at least two distinet
sources. The largest group comes from Jefferson Junior High School,
Charleston's only junior high school. A second distinet group comes
from the Laboratory School of Eastern Illinois University which offers
coursas only through grede nine. Since Charleston School is a

- Y -
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co-aducational high school notations were made indicating the sex as
well as the sechool background of sach student vhose scores were to
be used in the atudy.

The information described above was gathered for two classes -
the senior class of 1966 and the junior class of 1966. These two
tlasses vere chosen because both groups had participated {n similar
testing programs yielding scores which could ba readily comparved.

The data was grouped as follows:

1. ¥Yale high school students

2. Femmle high school students

3. Students from Jefferson Junior High School

4. Students from Eastern Illinois University Laboratory School

5. Students from the junior claas of 1966

6. Students from the senlor class of 1966

Intelligence test scores used for the junior class are scores
obteined when both the Jefferson school students and the Laboratory
school students were in the sevanth grade. PYor the seaior class, in-
telligsmce test scores wers obtained when the Laboratory school
students were in the sixth grade and the Jeffersom school students
were in the ninth grade. In every instance the most recent score was
used. The test score used in all cases wes that ylelded by the
Califorais Short-Form 'Kui of Mental !ht#:ity which provides a verbal
score, & non-verbal score and a combined score. For this study only
the combined score was used,

Achievenment test scores for both the junior class and the senior

class were obtained from individusl profilaes of the lowa Tests of
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Educational Development given when eech clase wes in the eleventh grade.
Tha Towa Test profile ylelds ascores in the following order:

1. Understending of Basle 8ocial Concepte

2. Genersl Background im the Hatural Sclences

3. Correctunezs and Appropriateness of Expression

&, Ability to do Quantitative Thiuking

5. 4bility to Interpreot Resding Materiels im Soclal Studles

6. 4bfility to Interpret Readiang Matarisls in the Ratural Sciences

7. Abllicy to Iuterprat Litervary Haterisls

&. Gemeral Yocabulary

3. Composite Score

19, Use of Sources of Information

Whon the dats described sbove had been gathered, it waz discovered
that the scores of a number of atudents were not usable either because
the students had recently transferred to Charleston High School or
bocause some scores were incomplete,

In the case of traasfer students, no mtu were used from students
who had transferred elither to the lLaboratory School or te Jefferson
Sehool after the fifth grade. The fifth grade was chosen as a dividiag
point for the atudy becausa there were many transfers of ztudents from
schools in outlying aress such as Lerna and Loxa and also from some of
the ¢ity schools to Jefferson School after the zomplation of the fourth
grade, There were few such transfers ,tharaatur largely becsuse several
of the sbove schoels have classes only for grades one through four, and
their students sutomatically enter Jefferson school for theiz £4fth

grade work.
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There were also 2 number of transfers into the Lsboratory School
prior to the fifth grade but few after that year; therefore, all scores
used were obtained from the records of students who had been enrolled
for four continuous years in the same junior high school (either Jef-
ferson School or the Laboratory School) and for four contimuous years
a2t Charleston High School.

It wves also found that some profiles of the lowa Test scores
were incomplete. These were eliminated from consideration.

The total number of students in the junior class wse 250. Of
this total 160 scores were used and 90 were eliminated for ressons
stated above.

The total nuwber of studente in the senior class was 187. Of
this total 146 scores were used and 41 were eliminated.

When the information described above had been collected, it was
transferred to IBM cards snd processed by computer at the Data Pro-
cessing Center at Esstern Illinois University.

The statistics obtained by computer processing were the Pearson
product-moment correlation, a mean score, and the standerd deviation
according to the groupings es previously noted.

The Fearson product-moment correlation was used even though the
1.T.E.D. scores were ranked scores because according to GCuilford, "The
rank-difference wctficimi is practically equivalent to the Pearson

product-moment coefficient."?3

3. ». Guilford, Pupdemental , in Peychology snd Educaticn
(New York: McGraw-Hill Book Company, 1950), p. 313.



CHAPYER IV
FINDIRGS

The sum purpose of this study is to favestigate the relation-
ships hm i.auui;mq tut scores and whicvmt test scores
a8 tmgr way be 1u£1mmqé by diffcrmu in sex nuﬁ in school back~
gxmd in an mure pupuh:ioa » grades auun md twelve,

After m- correlation coefficients, mean scores, and nmﬂuﬂ
deviations for the deta had besn obtained by computer processing, the
information was rmréo& in two tables, Qpaadix pages 51 and 32,

It should be med that the stendard deviation for esch distri-
bution ai‘ scores was large. The most fregueat standard deviation
was 25.5 for the schievement scores and 14.5 for the I.Q. scores.

The fo}.lowin;vmhs {1llustrate the statistical dste which was
obtained in the investigatiom.

.18 =



Graph 1. A Comparison of Intelligence and Achievement
Scores for Male ana Female Seniors
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Greph 1. 4 Comperisop of Intellizence and Achievemen
Hals and Yemale Senioxs

; Sgoxes for

There were 146 students ia this group. Of this total 79 were
mele snd 67 were female.

The 1.Q. scores for senior class males and femmles fell within
s range of seven points - from 104.9 for female students to 112.2 for
male students with a cless total of 108.9. It can therefore be seen
that sex differences in 1.Q. scores for this cless are apparent though
not extremely large. For purposes of comperison, it cen be seen that
the maies vanked higher than both the fm;lu snd the total class, end
the females vrenksd lower than both the males and the total class.

The msles appearad to perform at a higher level then the females
in the following tests: Teat 1, Understanding of Basic Social Con-
septs; Test 2, Background im Natural Science; Test &, Quantitative
Thinkiag; Test 5, Iaterpretation of Resdings in SBocisl Studies, Test 6,
Interpretation of Readings in Netural Science; Test 7, Interpretation
of Readings in Literature; Test 8, Vocsbulary; "C", Composite Score;
and, Teat 9, Uses of Sources of Information.

Female students appeared to perform at a higher level than meles
oniy ou Test 3, Correctness of Expression. On all other teats their
{the females) scores fell below those of both the males snd those of
the total claes. |

When the two groups, males and females, are compared, it can be
seon that in general, the males sppear to have higher secores thaa the
femeles i nine of the ten tested aress while the females had higher
seores then the males in only one area. The same observation cen be

made when scores from the two groups are compared with the class total.
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It can be seen that lavels of the ten test araas for all three
groups follow a similar pattern from test to test except in the cases
of Teat 3, Correctness of Expression, which shows a significant varia-
tion, and Test 9, Uses of Sources of Information, where the variation
is so slight as to be of small significance.

The spread of scores is relatively widest on Tests: 1, 2, 4, 5,
6, 8, and the Composite Score. The closest sssociation of scores can
be observed on Tests: 3, 7, snd 9. Therefore, it could be said that
the greatest differences in performances (favoring msle superiority in
every case) appear on Tests:

1. Understanding of Basic Social Concepts

2. Background in Natural Science

4., Quantitative Thiunking

5. Interpretation of Readings in Bocial Studies

6. Interpretation of Resdings in Hatural Science

8. Vocabulary '

"c" Composite Scove
The smallest difference in spread of scores can be observed on Teats:

3. Correctaess of Expression

7. Readings in Literature

9. Uses of Sources of Iaformation

it appears that wale students in the senior class perforwed at
significantly higher levels than did the female students. One poseible
explanation for this situstion lies in the fact that no scores from
students enrclled in the Diversified Occupations course sve included,
Students in this course atimﬂ classes at the high school for half of
the school day, and they are employed for the other half day. Since a
fuil day is required for administration of the Iows Tests of Educational
Development, these students were able to take ounly half of the tests;

therefore, their scores could not be used because complete scores are

required for computer processing. Since a mmjority of the students in
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the Diversified Occupations program ave msles whe are not following the
collage preparatory curriculum, the sbsence of their scoras im the data
wey have had an iaflationary effect upon the scores of the mala studeats.

The observaed asuperiority of mele senlors in the area of quantita-
tive thinking supports the ebnmat&@< of earlier vesearchers as
previously ooted, but superiority in the arses of basic social concepts
and vocabulary way be local phenomena. The same superiorities exist
ampag the junior class male students although the differeunces between
wale and femala performsuces are not so large as they sve in the senfor
¢lass.

The observed superiority of female seniors in the area of correct-
ness of expression also supports earlier research; however, the low
level of their performance in the area of vocabulary is difficult to
understand since it might be assumed that vocabulary would be closely
ussociated with correct eupression. Further statisticel evalustion
would ba reguired to accurstely describe or acecouant for factors which
produce this kind of unexpected variation.

A sinilar pattern of performances and sex diffarences can be
observed in the following graph which illustrates dats obtained for

the junior class.



Graph 2, A Comparison of Intelligence and Achievement
Scores for Male and Female Juniors
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Graph 2. A Comparison of Intellizence snd Achlevemsnt Scores for
Male and Femsle Juniors

There were 160 students in this group. Of this total 96 were
male and 64 were female.

The 1.Q. scores for junior class meles and females were 110.8
and 109.7, respectively - a difference of 1.1. It cen therefore be
seen that sex differences in 1.Q, scores for this class are negligible.

The males appeared to perform at a higher level than the females
in the following testst Test 1, Understending of Besic Sccial Skills;
Tast 2, Beckground in Natural Science; Test 4, Quantitative Thinkiag;
Test 6, Iaterpretation of Readings in Natural Science; Test 8, Vo-
cabulary, and "C", Composite Score.

Female students appesred to perform at a higher level than males
on tests: Test 3, Correctness of Expression, and Test 7, Interpretation
of Resdings in Literature.

Scores for Test 5, Interpretation of Readings in Socisl Studies,
and Test 9, Uses of Sources of Information, were s¢ closely grouped
83 to make the small sex differences of little significance.

When the two groups, males and females, are compered, it can be
seen that in general, male students appear to have higher scores than
femnle students in seven of the ten test aveas while female students
have higher scores than t&e meles in only three aress. The same ob~
sexvation can be made when scores from the two groups are compared
with the class total.

It can be seen that levels of the ten test aveas for all three

groups follow & similar pattern from test to test except in the case of
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Test 3, Correctnass of Bupression; Test 4, Quantitative Thinking;
Teat 7, Readings in Literature; and, Test 9, Uses of Sources of In-
formetion, where the variation is small.

The spread of scores is relatively widest on Tests: 1, 2, 3,
4, 5, and 8, The closest associstion of scores can be observed in
teste: 5, 7, 9, and the Composite Score. Tharefore, it could be
said that the greatest differences (favoring mele superiority in
every cese) appear on tests:

1. Understanding of Basiec Socfal Concepts

2. Background in Natural Science

4, Quantitative Thinking

6. Iaterpretation of Readings in Hatural Science

8. Voeabulary
The smallest diffarence in epread of scores can be observed on tests:

5, Interpretation of Readings in Social Studies

7. Readings in Litereture

“CY  Composite Scove

9. Uses of Sources of Information

It appears that male students in tha junior class performed at
higher levels than did the female studeats although they did not sur-
pase fomale students in @3 many areas or to 45 gresut an extent as did
the senior male students. One possible explanation may lie in the
fact that scores from students in the Diversified Cecupations program
did not have to be eliminated from consideration for reasons previously
ooted. It will be noticed that there are 17 additional scores for
junior male students than for senior male students in the study while
there are two fewer scores for female junior students than for female
seniors., This might slse help to account for the closer association of

scores for junior class students than can be observed for semiors.
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The noticaeable supariority of male juniors in the area of quanti-
tative thisking agsin supports the observations of earlier researchers
previously noted, but superiority inm the areas of basic socisl concepts,
background in natural science, quentitative thinking, a2nd vocabulary
wey be local differences. Similar superiorities exist in the seaior
¢lass and they are more pronounced than in the jumior class.
| The obsarved superiority afbtonula seaiora in the area of correct-
ness of ex@reagion also supports esrlier research, and their relatively
higher lovel performance in the area of inictptnttng readinga in
literature i3 not unempected since we might assume that 3 relatiomship
axists batwoen skills in the arves of correct expression and literary
8ki1l; howevexr, it is difficult to understand the lowsr level of their
performanea on the vocabulary tast. HRere again, additional statistical
study i3 needed to help explain the wvaristion. _

Twe important variations in the pattern of scores for the junior
¢less snd the senior class deserve mention. PFirst, the senior class
showed a2 wide range of scores on Test 5, Interpreting Readings in Social
Studies. The range wes from a high male score of 54.9 to & low femle
seore of 43.7. Junior class scores for the same test were grouped
c¢losely with s high male scors of 53.1 and a slightly ilower femsle
score of 52.1. 1t would sppear that the junior class aﬁawad greater
strength on this test then did the senior class, but it should be noted
that the class totals for the two groups were: 52.7 (juniors) and 49.8
(seniors) - 2 relatively small differeance which places our observations

in mwore sccurate perspsctive.
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The second area of variation between the twe classes can ba ohe
savved in the very low performances of both male snd female junior
students on Test 7, Interpretation of Readings in Literature. &4
similer low performsnce is not apparent in the graph of sealor stu-
dent parformancas, and it cannot be explained by comparing the class
totals bscause the senior class total ie 36.8 and zhe junior class
total is 43.9 - still & siseable diffevence. Furthar statistical

study would be required to accowat for this variation.
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Craph 3. 4 Comparison of Intelligence and Achisvement
Seniors According So Scheol Macksreund

There were 146 students in this group. Of this total 41 entered
Charleston High Schwol from the Laborxatory Schoel of Esstera Illinmois
University and 103 entered Charleston High School from Jafferson
Junior High Schoel,

A significent difference in 1.Q. scores for the twe groups is
spparent, The actual I,{. score for Laboratory School studsnts s
119.2 while the sctual 1.Q. score for Jefferson School studenta is
104.8 - a difference of approximetely 14 points. One pessible ax-
planation for this notable difference inm scorves (which was nesrly the
same for junior cless students) lies in the fact that a mejority of
the lLaboratory 8choel students are childvem fyom Eastern Illincis
University faoulty families. Therefore, it might be supposed that
the scademically oriented enviromment of these children was an influ-
gatial factor. Although some ehildven frowm faculty families attend
Jefferson School, they are & wmimorily group when compavred with the
lerge varliety of occupatiousl groups represented by children attending
Jefferson Sehool.

It ven be seen that the Lsboratory School students performed at
# significantly higher achievement level than d1d the Jefferson School
students: however, this mm be empected as a result of the higher
Leborstory School 1.Q. leval.

it can also be seen that the pattern of schisvenent score levels
ig the same for both groups. Heither group showed significant superi-
grity or inferiority in any test ares. Both groups showed highest
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performance levels on Test 1, Understandiang of Basic Socizl Concepts;

Test 4, Quantitative Thinking; awd, Test 8, Vocsbulary, Lowest levels
of performsnce for both groups cen be observed on Test 3, Correctnsss

of Empression; Test 6, Resdings in Natural Science; and, Test 9,

Uses of Sources of Informmtion.
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Graph 4. A Comparison of Intellizence and Achievement Scores
fox Junlors According to Scheol Background

There were 160 students in this group. Of this total 36 entered
Charleston High School from the Laboratory School of Eastern Illinois
University, and 124 entered Charleston High School from Jefferson
Junior Bigh School.

A significant difference in 1.0 scores for the two groups is
apparent. The actual 1.Q. score for Laboratory School students is
121.0 while the actual 1.Q. score for Jeffersou School students is
107.27 ~ a difference of aspproximately 14 points. One posaible ex-
planation for this notable difference in scores (which was nearly the
seme for senior claes students) lies in the fact that a mejority of
the Laboratory School students are children from Eastern Illinois
University faculty families. Therefore, it might be supposed that
the academically oriented emvironment of these children was sn influ-
eantial factor as previously noted with regard to senior students.

It can be seen that the Laboratory School students asgain performed
at a significantly higher achievement level than di{éd the Jefferson
School students; however, this might be expected as & result of the
higher Laboratory School 1.Q. level.

Both groups had relatively high levels of performance on Test 4,
Quantitative Thinking and Test 8, Vocabulary. Lowest performance levels
for both groups can be observed for Test 6, Interpretastion of Readings
in Natural Science and Test 7, Interpretation of Readings in Literature.
it should be noted that Test 7 produced the lowest level of performances
recorded in any of the test areas. Similar performences on this test

are not spparent in the senior class scores.
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Bigh performance levels in the arese of quantitative thinking
and vocabulary might well be releted to the higher number of male
students in both the junior end senior classes. There vere 12 wore
males than femeales in the group of senior class students and 32 more
males than females in the group of junior clase students.

Variations in levels of test scores may be noted on Test 1,
Understanding Basic Social Concepts; Test 2, Background im Natural
Science; Test 3, Correctness of Expression; and, Test 9, Uses of
Bources of Information. Additional mathematical computstion would
be necessary for accurate evaluation of the significance of these

variations,



Graph 5., Correlation Coefficients for Intelligence and Achievement
Scores for Male and Female Seniors
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Graph 5. Correlstion Cogfficisats for Inteiligence snd Aghievement
Scoxes for Male snd Female Seniors

A strong, positive correlation between intelligence and schieve-
ment test scores would normally be expected for any group since the
usual assumption is that highly intelligent students heve corresondingly
high levels of schievement and siudeats who have low intelligence cor-
respondingly hsve low levels of schievement. This obsexvation seems
to be well supported in the date obtained for mele sud femsle semior
etudents.

Corxrelation coefficients for both males and females ere clomely
essociated in every test ares except Test 8, Interpretation of Readings
in Natural Science end Test 9, Uses of Sources of Information. A high,
positive eorrelation between intelligence and achievement in these two
test arsas is shown for both sexes; however, the correlation gppears
to be considerably higher for msies than for females,

Graph 1 shows that iunterpretation of readings im natural science
is an arex in which female seniors had low levels of performance; only
Test 5 was lower., It might be assumed that since Test 6 wes & low per-
formance area for femsle senfors and it also sw & lower correlation
coefficient than some of the other test sress, some factor other than
iantelligence has a strong influence on test performance. It could be
that fewer girls than boys aaiull in natural science courses; there-
fore, even intelligent female students might lack the bsckgzound necesr
sary to interpret readings in this field,

In the case of Test 9, Uses of Sources of Information, it wight

again be sssuned that some fector other than intelligence is depressing
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the correletion for female students, Since Graph 1 shows s zelatively
high level of performance for this group om Test 9, it might be that
a factor such as familiarity with resource materials has more influence

on test performences than does intelligence for this particular test

area.



Graph 6. Correlation Coefficients for Intelligence and Achievement
Scores for Male and Female Juniors
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Graph 6. Corxelstion Coefiicients fox Iutelligence spd Achievenent
Scores for Male snd Yeumle Junlors

The stromg, positive correlation between intelligence and achisve-
ment Cast scores that might normally be empected was not cbtained for
this distribution of scores. 1t can be seen that there was a strong,
positive correlation obtained for the scores of female students, but
& weak, positive correlation was shown for male students.

The range of correlacion coefficients is unusually large with the
correlations for males falling wuch lower than would be eaxpected ian view
of thair relativaiy high level of achievement test performance. The
widest venge appears im the Composite Score for which the actual range
is .32. Sweh & situation could oceur when within a distribution of
scores, ona large group performe accovding to expectation - that is,
students who have high I.Q. scores also have high achievemeat scores,
and students who have low I.Q. scores also have low schievement scores.
When there is also withia the distributiom & group of similsr sise in
vhich the studeats produce scores which ave in direct opposition to
expectation - that is, students who have high I.Q. 3cores produce low
achievement scores and studeants who have low I.Q. scores produce high
achisvemeat scores, them unusual or very low, positive correlation co-
efficients may result. This is one possible explanation for the unusual
variations shown im this graph.

The pattern of score levels from test to test is similar for both
mele and femals students. Both groups showed highest correlations be-
tween intelligence snd achievement scores for Test 4, Quantitative
Thioking and the Composite Score. This closely approximates the data

obtained for the secior clasa.
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It should also be noted that correlation coefficients for female
junior students fell within the same general range and followed a
pattern similar to that of the female senior students, Only the male
junior students fell far below the expected level of correlation.
Additional mathematical computation would be needed to account more

accurately for this variation,



Graph 7, Correlation Coefficients for Intelligence and achievement
Scores for Seniors According to School Background
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Graph 7. Correlation Coefficients for Intelligence snd Ashievement
mmmmﬁmmmw

Strong, positive corvelatione existed between intelligence end
achievement test scores for semior students om Test 1, Understanding
of Basic Bocisl Concepts; Taeet 4, Quantitative Thinking; Test &,
Vocabulary; end the Composite Scors.

Correlation coefficients for both Laboratory Schoel students
and Jefferson School students are closely assocliated ia all test
areas except Test 6, Interprecation of Readings in Hatural Sclenca;
Test 7, lnterpretation of Readings in Literature; and, Test 9, Uses
of Sources of Information. A similar wide range for correslation co-
efficients for Test 6 can be seen on Gu#h 5, which would suggest the
possibllity that the factor or factors operating to produce the
noticeably wide range are sssoclated with sex differences and also
with differences in school background., The wide range vesorded for
Test 7, is not apparent f{a the graph which L{llustrates sex differences.
This would suggest that the vesponsible factor or group of factors ave
primarily associated with differences in school background, The wide
range obtained for Test %, Uses of Sources of Information, closaly ap-
proximates the range for the same test found on Graph 5, which would
again indicate the possibility of {nfluential factors relating both
to sex differences and to differences in school backgrousd.

The pattern of correlation levels from test to test is similar
both for Leboratory School students and Jefferson School students.
Both groups showed highest correlations between intelligence and
schievement scores for Test 1, Ma-uﬁtag of Basfic Social Concepts;

o
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Test 4, Quantitative Thinking; Test 8, Vocabulary; and the Composite
Score.

In genersl, the correlation coefficients shown in this graph
for senior class students divided according to school background,
fell within & narrower range and occurred at significantly higher,

positive levels than did similer acores for junior class students.



Graph 8. Correlation Coefficients for Intelligence and achievement
Scores for Juniors According to School Background
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Graph 8. Corxelation Ceefficients for Intellizence snd Achlievement
Scores for Juniors Accoxding Se Scheol Becksround

Correlation coefficients for intelligence and achievement test
scores for junior class students were positive in all test areas,
but they were much wesker than were similar scores for semior class
students, These low correlation coefficients sre not eatirely un-
expected in view of similar low correlations noted for junior class
msles on Graph 6, '

Correlation coefficients for Lsboratory School students and
Jefferson School students were most closely associated for Test &,
Quantitative Thinking; Test 9, Uses of Sources of Informstion; and,
the Composite Score. The widest ramge for correlation coefficients
is recorded for Test 5, Interpretation of Readings in Social Studies,
and a similar wide range can be observed for Test 8, Vocabulary. PFor
both of these tests the correlations rmrdd- for Laborateory School
studeants were among the lowest recorded on sny of the graphs. BSince
we have alreedy observed that Laboratory School students produced
sigatficantly higher 1.Q. scores than did Jefferson School students,
we may sssume that some factor or factors related to differences in
school background is opersting to depress the correlation levels.

Similer wide ranges im correlation levels are not present on
Graph 7, which illustrates similar dats for the seaior class. In fact,
some of the wide ranges secen on Graph 8 occur for tests in which the
range was ¢uite narrow on Graph 7. For exsmple, the widest range for
any test on Graph 8 is recorded for Test 8, Vocabulary. Oun Qraph 7,
1t can be observed that the coefficients of correlation for Yest 8 fall



within 2 one point range. Therefore, it mey be assumed that some factor
or factors unique to the junior clsss are operating to produce this
unexpected variation,

It is 2lso interesting to note that there is little similaricy
in the psttera of correlation levels from test to test for Laboratory
School and Jefforson Sehool students,

It is sppereant that correlation coefficiente produced for junior
class students showed unespected variations when the class wes divided
according to sex differences and differemces in schoel background.

Some possible causas for these varistions have been suggested, but
further mathematical computation would be needed for accurate isolation
and evaluation of the factors involved.



CHAPTER V
SUMMARY AND CONCLUSIONS
Sumary

The purpose of this study was to investigste the relationship
betwsen intelligence test scores and achievement test scores as they
ey be influenced by differences in sex and in school background im
an eatire school population ~ grades eleven and twelve, It was
specifically designed to:

1. Determine whether or not sex differences are reflected
in intelligence and achievement test scores;

2. Determine whether or not differences in school background
sre reflected in intelligence and achievement test scores;

3. Determine whether or not the above-mentioned differemces
are observable in junior and senior classes studied;

4., Determine the correlation between intelligence test
scoves and easch of ten separate aress of achievement
test scores on the basis of grouping seccording to sex;

S. Determine the correlation between intelligence test scores
and each of ten separate sreas of achievement test scores
on the basis of grouping according to school background;

6. Datermine the correlation between intelligence test scores
and each of ten separate areas of achievement test scores
on the basis of gmupiaa according to school class (Junior
or Senior).

The iavestigation was caudmtod with the hope that it might con-

tribute information regarding the effectiveness of the locel curriculum,
provide information that would be useful in the development of local

norws, contribute to ean increesed understanding of the learaning processes

ul‘.@m
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of a particular group of students} provide useful information relative
to the high school testing program, and indicate aress in which further
research is needed.

Conclusions

Yor the area of sex differences in the relationship of intelligence
to achievement, it was found that male students in both the junior aud
senior classes had significantly higher scores for Test 1, Wﬁd«atmﬂu
of Basic Social Concepts; Test ¥, Background in Naturel Science; and,
Test 4, Quantitative Thinking. Female students in both classes had
significantly higher scores than male ;mdanu only for Tsst 3, Cor-
rectness of Bnpression,

Diffevences in school background were observed primerily in the
aree of 1.Q. scores. Laboratory School students had I.Q. scores that
were spproximately 14 points higher than those of Jefferson School stu-
dents for both of the classes studied. Therefore, it was not unexpected
that Laboratory School students consistently had higher performance
XMM in every test area for which scores were studied in both the
junior and senior classes. - 1

It should also be noted that wo significant differences w#u ob-
served in the pattern of levels of achievement performsnce for Laboratory
School students M_Juftm School students. That is, neither group
showed a marked superiority or inferiority in any test area.

Several differences were observed wvhen the performsnce of an entire
class was evaluated, For example, junior class msles and females had
uausually low performence levele for Test 7, Interpretation of Resdings
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in Literature. They were unusual in that the levels were considerably
below levels for the same test noted in the senior class data, and the
senior class showed a much wider range of sex differences in performance
levels for emch test than did the junior class. Also, senior class
students showed lowest performance levels on Test 5, Interpretation

of Readings in Social Btudies.

Correlation coefficients for male and !mi‘o senior students wvere
closely grouped except for Test 6, Besdings in Natural Science, and
Test 9, Uses of Sources of Information. For both of thess tests lower
correlations between intelligence and achievement are shown for
female students.

The correlation coefficients for senior Laboratory Schoel students
and Jefferson School students fell within & relatively marrow range
for all tests emcept Test 7, Interpretation of Readings in Literature;
snd, Test 9, Usnes of Sources of Information. For Test 7, the difference
is not large emough to be of great significence. For Test §, the
actusl differemsce in correlation ecoefficients is .23 which would indi-
eate the presence of some unexplained veristions which produced s lower
correlation between intelligence and achievement for Jeffersom School
students on this test.

The junior class distribution of correslation coefficients for mele
and fessle students contains some unusual varistions which could be
fully described only with further statistical investigation. In this
distribution, it can be seen that the range of correlation coefficients
is unusually large vi.t!i the correlations forx uch students falling much
lower than would normally be expected in view of their relatively high
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achievement test performances. The widest range is shown in the
Composite Score for which the sctual renge i3 .32, For other groups
correlation coefficients for the Composite Score have fallen with a
rather naryow range.

Unexpected varietions can slso be observed in the distribution
of coefficieats of correlation for Laboratory School and Jefferson
School students in the junior class. For Test 5, laterpretation of
Readings in Social Studies, snd Test 8, Vocabulary, the correlations
rvecorded for Laboratory School students are the lowest recorded in
any of the correlation diastributions.

The appearance of several unexpected varistions in the distribu-
tion of correletion coefficients for junior class students indicates
# need for further statiscical study designed to isolate and evaluate
the fsctors imvolved.

FPinally, it 43 the opinion of the writer that cumulative student
records offer endless opportunities for investigations similar to the
one hers concluded. 1t is hoped thst this study will be & useful
ecantribution to educatiousl knowledge or at lesst a stimulus to further
educational research.
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Table 1

INTELLIGENCE AND ACHIEVEMENT TEST SCORES FOR SENIORS AND JUNIORS OF CHARLESTON HIGH SCROOL

I.7.E.D, TESTS

SIZE OF 1.Q.
GROUP SCORES 1 2 3 4 5 6 7 8 c* 9
SENIORS
TOTAL 146 108.89 61.36 S58.44 52.66 63.04 49.81 S51.48 56.89 59.97 57.52  54.56
MALE 79 112.21 76.01 66.39 S50.72 72.60 54.97 S56.79 57.67 65.96 63.67 57.13
FEMALE 67 104.98 51.16 49.07 54.95 S51.76 43,73 45.22 55.98 52.92 50.26  51.52
JEFFERSON 105 104.85 54.95 53.43 48.67 57.98 42.28 45.12 51.58 53.38 S51.10  48.51
LAB. SCHOOL 41 119.26 77.78 71.26 62.87 76.00 66.53 67.78 70.51 76.87 73.95  69.78
JUNIORS
TOTAL 160 110.36 56.27 54.47 52.51 61.13 52.75 49.66 43.98 58.00 S54.42  53.08
MALE 96 110.81 60.40 60.58 48.65 65.05 53.18 32.86 41.53 60.36 56.29  52.13
FEMALE 64 109.70 50.07 45.31 57.56 55.26 52.10 44.98 47.67 54.46 51.62  54.51
JEFFERSON 124 107.27 50.15 50.56 47.01 57.62 47.29 44.62 37.35 51.93 48.53  46.52
LAB, SCHOOL 36 121.02 77.36 67.94 70.13 73.25 71.58 67.00 66.83 78.91 74.72  75.69

*Composite Score



Table 2

CORBELATION COEFFICIENTS OF INTELLICENCE TEST SCORES AND ACHIEVEMENT TEST SCORES FOR

SENIORS AND JUNIORS OF CHARLESTON HIGH SCHOOL

1.T.B.,D, TEST

NUMBERS 1 2 3 4 5 6 7 2 c+ 9
SENIORS
TOTAL 691 602 .592 . 708 .655 .686 650 . 720 768 649
MALE . 706 557 .623 .697 .626 J716 .665 .711 . 765 .711
FPEMALE 619 .590 646 .674 658 600 663 .694 +736 .557
JEFFERSON 637 .585 582 .665 603 804 569 683 . 734 .517
LAB, SCHOOL 671 .576 .530 .710 .587 707 703 595 .733 P49
JUNIORS
TOTAL 4352 423 417 . 553 482 AH87 487 519 .551 .554
MALE <347 351 .335 49 3% 04 419 445 440 446
FEMALE 654 584 .59 748 656 .637 .625 662 . 760 .752
JEFFERSON 369 .388 .325 .517 370 .39 .380 468 478 488
LAB. SCHOOL 366 269 402 492 .570 510 468 .287 450 465

*Composite Score
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