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CHAPTER I

INTRODUCTION

PRELIMINARY STATEMENT

The people of the United States of America have tried
to provide equal educationel opportunities for sll the chil~-
dren of all the people.l They have been dedicated to the
principle of an education for all in common, as far as
abllities permit.2 In attempting to uphold this principle,
a system of education has developed in which both scadenic
and vocaticnael attributes of children's needs are accentuated.
While trylng to meet the academic needs of children within
the district served by Jefferson Junior High School in
ﬁattoon, Il1linols, the school administration and the depart-
ment of mathematics have developed & mathematics curriculum
which 18 divided into three specific parts.

One of the parts, designated as basic mathematics,
is, as a rule, a terminal course in mathematics. Because
the students who enroll in this course have lacked s sufficient
degree of abllity in mathematics, the primary purpose 1s to

improve the student's abllity in computation. Much time spent

1Engxa;oggglg of Modern Education. ed. Harry N. Rivlin
(New York City: The Philosophical Library of New York City,
19“,_3) ’ p. 1660

°Ibid.



on baslic drills usually produces an individual who has
better facility in computation and & better understanding
of mathematics.3

The second of the parts of the mathematics curricu-
lum is functional mathematics. It 18 not a terminal course
but rather is a course designed for those students who are
weak in both speed and accuracy. Such students probably
would not be able to succeed in college~preparatory algebra
at the ninth grasde level. These students are capable of
succeeding in mathematics, but they would be characterized
as being mathematically lmmature.

The functional mathematics course consists of a
rather extensive review, during the first three quarters, of
the seventh and eighth grade mathematlcs with an emphasis on
speed and accuracy of computation., The final guarter is
devoted to an introductory study of algebra, The design of
this course makes it possible for the student, after having
cocmpleted the course, to decide whether to terminate his
study of mathematics or to continue his study with a course
in algebra. 3eventy to seventy-five per cent of those stu-~
dents who complete the functional mathematlics course as
ninth graders takse algebra in the tenth grade and approxi=-

mately ninety per cent of fthese students have :mf.we;éss.L'r

3courss Description of Basic Mathematics. Maurice E.
Shanholtzer, tsacher of basic and functional mathemstics,
Jefferson Junior High School, Mattoon, Illinois, 1966,

hCoggsg Description of Funetional Mathematics. _Ibid.



The third of the three parts of the mathematics
curriculum is a college~preparatory course in algebra., This
course, as taught at Jefferson Junior High School, is a
modern approach. Much effort 1s expended to develop the
student's ability to discover methods of solution and proof
without the aid of the teascher, Materials similar to proe
grammed materials are utilized in this course. Such materials
provide the possibllity of the last several unlts being
placed on a self-directed bhasls, thus creating the opportunity
for the student to complete units of mathematics beyond that
of algebra.5

Currently the algebra sections conalst of approxi-
mately fifty per cent of the total population of ninth grade
atudents at Jefferson Junior High School. Of those remalning,
approximately sixty per cent are enrolled in functiocnal

mathematics and forty per cent in basic mathamatics.6

PURPOSBE OF THE STUDY
With the continuing stress being placed on higher
education and with college entrance depending more and more
on academic success in high school, a much greater demand is
being placed on course selection at the early stages of an

individual's education, This stress creates a need to help

Scourse Description of Algebra. Evelyn Shields,
teacher of slgebre, Jefferson Junior High School, Mattoon,
Illinois, 1966,

6Interview with Dlck James, School Counselor, Jeffer-
son Junior High 3chool, July 11, 1967.



students increase their ability foiwéelf—appraiaal and
decision-making concerning their cholices in a mathematics
program.T

The purpose of this study is to aasess the current
practices belng used to help the student select the mathe=-
matics course which he must take as a nihth grade student.
This study attempts to determine of what value these prac-
tices are in predicting academic success in ninth grade
mathematica at Jefferson Junior High School.

An attempt is made herein to determine, from student
cumulative records, the existence of any significant data
which might be used as predictors of success either in
addition to or in the place of the data currently being
used for this purpose.

This study 1s also an attempt tc produce material to
2id in the counseling of incoming ninth grade students. The
results of this study should provide more comprehensive infor-
mation for the student to enable him to make more realistie
deciaslons concerning his academic future.

This study will involve each of the following items
from each student's cumulative record:

1. An arithmetic average of the intelligence
test scores

2. A raw score from the Lee Test of Algebraic
Ability

3. Eighth grade mathematics mark

7John M. Ivanoff, "Use of Discriminant Analysis for
Selecting Studenta for Ninth Grade Algebra or Genersl Mathe-

matics,” The Mathematics Teacher, LVIII (May, 1965), p. hl2.



4o Grade equivalence determined from the
Metropolitan Achievement Test in
a. Arithmetic Computation
b. Problem 3olving
5. A percentile rank determined from the
Differential Aptitude Test in
a8, Verbal Reasoning
b. Xumerical Ability
¢. Abstrect Reasoning
d. Spatial Relations
e, Mechanical Reasoning
f. Verbal Reasoning and Numerical Abllity
Each of these itenms is correlated with the mark
obtained from ninth grade methematics in order to determine
the degree to which each item may be uszed to predict success

invninth grade mathematics,

DELIMITATIONS OF THE STUDY

An entire population was involved in this study since
there was no randém sampling. The population was chosen from
students who had completed their ninth grsde education in
either 1966 or 1967. Selection of the population was based
upon the criterion of attendance at Jefferson Junior High
School during both the eighth and ninth grades. The use of
this criterion establishes an extremely select collection of
data, the results of which are significant only for this
particular school.

Only those records which contalned all eleven predic-
tors were used in this study. The absence of any one predic-
tor eliminated that record from consideration. Nelther the
accelerated nor the remedial sections of elghth grade were
given the Lee Test of Algebralc Ability. Therefore, these

records were eliminated from this study. The absence of



these two groups definitely would have an effect on this
study.

Each of the itema used in this study is designated
by a variable.

TABLE 1
A LIST OP VARIABLES AND THEIR CORRESFONDIRG 3YHBOLS
Xy = intelligence test acore
xa - Lee Test of Algebralc Abllity score
KB - mark in eighth grade mathematics
X - grade equivalence in arithmetic computation
KE - grade equivalence in problem solving
X - verbal reasoning
x? - numerical ablility
Xs - abstract reasoning
x? - apatial relations

mechanieal reasoning

™o
pd
L]
1 t

combinstion of verbal reasoning and
numerical abllity
12~ mark in ninth grade algebra

¥

mark in ninth grade functional mathematics

mark in ninth grade basic mathematics

o

3

=
'

REED PoR THE S1TUDY
Puplls of superior aptitude for mathematics should be
recognized as early as possible and pleced in abllity sections
In order to receive lnstruction which is best suited for
their ability and capacity. Those students less able and
perhaps incapable of profiting from a study such as algebra



should likewise be ldentified in order to save them from
wasting their time and effort, to protect them from having
to face again the probability of failure, and to enable them
to intensify their efforts toward other aubjects.s
The presence of three different courses in mathematics
necessitates that each student make a decision with respect
to which mathematics course he will take as a ninth grade
student. This deciasion should be made after much thought
and often following a conference with the school counselor.
The counselor should be able to furnish information which
would aid the student in making his choice, The information
currently being used includes three specific areas:
l. results of the Lee Test of Algebraic Ability
2., s8chievement scores
3. previous mathematics grades
Individual intelligence and achievement tests are given when
there 1s doubt about an individusl pupil's ability to achiove.9
Having prepared fquthe teaching of mathematics and
having completed two years of teaching mathematics at Jeffer-
son Junior High Sechool, this writer has become quite aware of
the lag between prediction of achievement and actusl accom-
plishment. According to those teachers of longer experience,

the existence of this discontinuity between predicted success

of ninth grade mathematics students and the level attained by

GCalirornia Algebra Aptitude Test, American Guidance
Service Catalog (1966-67), p. 18.

97eacher!'s Handbook, Jefferson Junior High School,
Mattoon, Illinois.



8
those students has heen evident for several years., Apparente
ly, even with the Lee Test, which according to the test
manual has reasonably high predictive va}idity, the ability
to predict a student's success in mathematics atya loeal
level has been quite elusive.

As a result of thls lack of predictive validity, the
final sectioning of students has been accomplished only after
much deliberation on the part of the counselor and adminis-
trator, Sectioning of students in this manner requireas a
large degree of aubjectivity. It is not the purposs here to
suggest the elimlination of the subjective aspect of sectioning
because total elimination would surely be an impossible task,
An assumption 1s made, however, of the exlstence of a more
satisfactory and more valid objective approach to this work.

, The subjective method has often been no more effective
téan would be 2 sampling of students at random. The ineffec~
tiveness of the subjective method can be evidenced by the
number of transfers from algebra to one of the other mathe-
matics courses. Incidence of transfer requests, and conse-
quently counselor lnterviews, has been as high as twenty per
cent in previous yenrs.lo

Aside from the additional administrative work caused
by ineffective scheduling, the students are made to suffer,
Those students who tranafer not only heve felt the paln of
failure, but they also have missed the opportunity to learn

in a course designed more for thelr ability and capacity.

lGInterview with Diek James, 3chool Counselor, Jeffer-
son Junior High School, July 10, 19&7

.



CHAPTER II

REVIEW OF RELATED LITERATURE

The following statements may be made concerning a
survey of the work done in predicting marks in special

subjects.

1. The same factors which are used to predict
general success in high sechool may be used
to predict succeszs in special subjects.

2. In general any one fector such as an in-
telligence test or mark in the elementary
school correlates less well with a mark in
8 special subject than with the general aver-
age of subjects.

3. To predict success in a special subjsct one
would use data that has something 1ln common
with the particular subject being predicted.
To prediet success in English in high school
one would use marks in BEnglish in the ele-
mentary school rather than marks in arithme-
tlie. Or one would use results from an arith-
metic test rather than fromli history test to
predict success in algebra,

MENTAL ABILITY TESTS
The value of & student's intelligence quotient in
this study 1is detefmined by an arithmetic average of the
I.Qs scores avallable from the student's record. The number

of such scores is dependent upon which elementary school the

llpercival M. Symonds, Me t in Secondary
Education (New York: The MacMillan Company, 1527), p. 4O5.
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student attended. If the student attended elementary school
in Mettoon, he took at least three tests from which mental
ebllity or intelligence guotient scores are derived. A
atudent who attended elementary sehool ocutside Community
Unit 3chool District Kumber Twe may not have as many scores
available.

The first two mental ablility group tests given in the
Mattoon system sre the Otis Quick-Scoring Mental Ability
tests. The Alpha Test 1a given in grade two and the Beta in
grade four,1?

The first of these, the Alpha Test, is constructed
entirely of pletures, while the Beta is a verbal test, Each
of these tests ia to measure mental ability, which the test
manual desoribes sz being "thinking power or the degree of
maturity of the mind"., Questions such as those relating to
vocabulary and srithmetic reasoning are used to add variety.
These questions messure mental ability only in so far as can
be assumed that pupils of equal ape have had nearly equal
opportunity to learn,13 ,'

wWhen each of the tallauing}teats are given during
grade elght, correlations of .67 and .73 are found respectively
between the Otis Quick~Scoring Mental Ability Test, Beta Test,
and the Arithmetic Reasoning and Arithmetic Computation por-
tions of the Stanford Achlevement Tesat, Form J.lk

125utline of Community Unit District Number Two Test-
ing Program.

13arthur S Qtia, Har

Mental Abi1ity . caLs (Now York: worTd Book
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In certalin elementary achools the Feabody Ploture
Vocabulary Test is given inatead of the Otias Betam., The
Peabody 18 & test which meassures verbel intellligence. This
teat i3 & serles Qr‘one hundred fifty plates containing four
plctures each, The peraon being tested is asked to ildentify
the pleture which corresponds with the word being spoken by
the examiner. The identification of the plcture may be sccom-
plished either by pointing or by relating the number of the
pleture. The firast of these two methods ls used when testing
young children while the second method is used primarily with
oldsér ehildren and asdolescents.

Used as an individual mental abllity test, the FPeebody
Fisture Vocabulary Test has an advantage of being easily and
quickly sdministered and scored. According to the teat manual,
the Feabody Pleture Voeabulary Test cen be administered in
ten to fifteen minutes and scored in one to two minutes.

This test covers a wide range and is completely untimed.ls
The weakest point of the test is probably at the superior
adult level., Vocabulary has proven to be laeking>in dis-
erimination between adults of exceptional mental abilityql&

The third ma jor mental abllity test used at the
elementary level in the HMattoon school system is the Califor-
nia Short-Form Test of Mental %at&rity.l7 This test provides

15L10yd4 M. Dunn, Manual, Pes
T (¥Minneapolis, Minnesota: Ameri
NCe, 1?59): Pe 25

161p14., p. 32.

170ut1ine of Community Unit District Number Two Test-
ing Program,

DOAY Pi
can Gui

Yogah

dance Service,

LR Y
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information about the individual's capacity to solve probe
lems and to respond to new situatlons, each of which are
basiec to learning.la

The rate and scope of the individual's mental de-
velopment are measured at each level of testing in terms of
four distinct factors. The first of the factors, Logical
Reasoning, consists of three separate tests which lnvolve
opposites, similarities, and analogles, Each of these tests
conslist of fifteen ltems involving relationships with pic-
tures.

The second factor tested is Numerical Reasoning.

Thi:z area stresses the ability to comprehend numerical con-
cepts and to apply mathematical principles to problem solving.
The two separate tests in this section involve, first of all,
numerical value, roquirihg the individual to make a certain
sum from & given number of coins. The second part is number
problems, involving quantitative reasoning.

Verbal Concepts ia the third faoctor tested. The
person being examined must ldentify, from s cholce of five
words, two words whieh have a similar connotation.

The final test, involving the factor of memory, is
entitled Delayed Recall, For this portion of the test, a
story 1s read to the examinee at the beginning of the testing
period, and the test items relate to this story, The first

1811118 W, Clark, Elizabeth T. Sullivan, Ernest V.
aminer's Manusl, Californis 8 ort-Fo of Menta
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six tests provide standardized conditions for the testing of
delayed recall,

The entire test has a time limit of forty-three min-
utes including the reading of the story for test number seven.
During these forty-three minutes, the examinee must answer
one hundred twenty 1tems which are both verbal and non-verbal
in nature.

A mental age and intelligence quotient are obtained
from both verbal and non-verbal sections., In addition to
these separate scores, a total mental age and intelligence
quotient are obtained.l9 The totel intelligence quotient is

recorded on each student's cumulative record,

APTITUDE TESTS

The Lee Test of Algebralc Abllity consists of four
separate tests. These tests, assembled from a group of nine
tests, include arithmetic problems, anslogy, number series,
and formulas,.20

According to the manual, this test can be used to
determine whethsr‘or not a atudent should take algebra.
Standards for making this determination are available, but
it is suggested in the test manual that the nohéol using this
test should devise its own standards.

Having the results from e test such as this may enable

a teacher to determine the relative levels of ability within

191nid., ppe 5-7.

20;‘ Murray Lae’ 3 D1 ' i 211 &5 4 s €2 £
f Algebrai 1lity, R Indlanapolis, Indiana:
Merri ompany, Inc., 19 s Pe 3

2

éébbs-



1
the class as an ald in instruction. This measure of ability
might alsc provide s means of diagnoasing causes of poor work,
whether the cause be lack of abillty or some problem which
might possibly be corrscted.

This particular test instrument is given before the
student begins the study of algebra, The test does not
cover general mathematical abllity, but it covers only alge=
bralc ability.

The vallidity of this test depends on how well the
results correlate wlth success 1n algebra. Such success can
be measured either by final marks in 2lgebra or by an algebra
achievement test given at the end of the school year. Accord-
ing to the test manual, the correlation between standardized
achlevement test scores and results from the Lee Test of
Algebraic Abllity is from five to ten polnts gbove that be~
sween‘the Lee Test and final marks in algebrai This might
well be expected because the achlevement test would involve
pure knowledge of the subject, while finsl marks inelude
aubjeetive decisionas and might be influenced by s student's
attitude in class, his promptness in turning in assignments,
and perhaps even the student's sex.?l

The table on the following page is taken from the
test manual of the Lee Test of Algebraic Abllity and shows
data on validity by means of correlation of the test of
Algebraic Ability and final marks in ninth grade algebra in

& number of achools.22

221pid., pe 6.
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TABLE 2

DATA ON VALIDIY
KIKTH GRADE ALGEBRA CLASSES

School | Number of | Correlation between | Number of | Correlation
Casges Test of Algebralc Cases between Test
Abllity and First of Algebrale
Semester Marks , Ability and
Second Semes«
ter Marks
1 2z +66 16 «59
2 37 «73
3 90 .67 87 +66
b 138 43
5 103 53 102 A
6/2
A 50 o5k
T L7 21
7 79 »60 78 ' 148

School 6/2 A~ Acoelerated; T- Traditional Course}
M- Minimum Course
‘The usual size of correlation of marks between the

first and second semester was approximately ,80.

Unlike the Lee Test, the Differentisl Aptitude Test
consists of elight tests, Each test "ig intended to make a
unique contribution to the understanding of the individual
student™,23

23Gearge K. Eennott, Hareold G. Ba&shere, Alexander G.
'fe ol Aptitude Tests (New York:

The Payohological erpcratioﬁ;:1979 ; Pe
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The Verbal Reasoning test measures one's abllity to
understand concepts framed in words and may be expected to
predict success In sreas involving complex verbal relation-
ships and concepts. The test conslsts of analogy-type
questions which are the same type used in general mental
ability tests. The analogles which constitute the items for
the test use a relatively simple vocabulary and ressonably
famillar content. 3uch a cholce of items reduces the possi-
bility of solution based on assoclation instesd of real
thinking. These choices also overcome the probability of
miasing 1tems due to a lack of knowledge in a specific sub-
ject matter field or of unusual vocabulary terms,

Problems in the Numerical Abillity segment of the test
are of the type usually referred to as arithmetic computation.
This type of problem i1s contrested with the type present in
the usual arithmetic reasoning problem. Arithmetic reasoning
problems involve elements of language. 3uch elements often
require a significant amount of reading ability. In this
test, a need to avold differences in reading ability deter-
mines the uss of computation problems rather than reasoning
1::,1'«3!53‘,em.::.‘%L

Althcugh computation types of problems are used, the
measurement of reasoning ability is not eliminated. Many of
the problems require an understanding of numerical relation-
shipa and sre as complex as items of a verbsal bahuro‘ Intel~-

ligent answvering of test ltems 1s required. Such a requirement

2h1p1d., p. 6.
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is typified by an example taken from the test manusl:
In problem 17 of Form A of the test,

the answer 47 ft., 24 in. is scored as wrong,

even though it is the correct sum arithmeti-

cally; only 49 ft. is accepted. The student

who has given the former response has not

responded 1intelligently; he has falled to

perceive the relationshlp in the feet and

inches combination. An employer or teacher

would look askance at someone who, when asked

to measure a table, replied "l feet, 12 inches."

The same approach to evaluation of numggieal

understanding is applied ln this test.

The Numerleal ability test can be usedas a predictor
in mathematics, according to the test manual. A combinsation
of the Numerical Ability and the Verbal Reasoning tests
vyields a measure of general learning ability.

The Abstract Reasoning test requires the student to
discover an operating principle in changing figures and to
show Hia understanding by indicating the diagram which would
follow a geries of diagrams. Because the sctual differences
are apparent, the test 1s to declde why the patterns differ.26

Another test attempts to determine one's ability both
to visualize a conastructed object from a picture and to
imagine how an object would look if it were turned in a
number of different ways. Both of these factors are important
in the ability to think in spatial terms.

The Spatial Relations test 1s designed to evaluate
" ... ability to manipulate thinge mentally, to create s

structure in one's mind from a plan.”27

251pid.
261b1d., p. 7.
271bid.
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The results of the Mechanical Reasoning test are
moat useful in predicting success in areas involving the use
of principl§s of physical forces.28 Care was taken, in thia
portion of the test, to use items employing mechanlisms which
are simple and do not require speclal knowledge. Scores are
increased by only a few points even with formal training in
physiecs.

In this study, one other score 1z used from the
Differential Aptitude Tests. This score is a combination of
the Numerieal Ability and Verbal Reasoning scores., The
abllities measured in these two separate tests are those
abllitles represented in intelligence or scholastic aptitude
tests.29
. In the tables from page forty~two of the test manual,
the test with the highest degree of correlation with course
grades in mathematics i1s the test of Numeriecal Ability. This

test has a median correlation of .4T7.

ACHIEVEMENT TEST3
Ten sub-tests are contained in the Advanced Battery
of the Metropolitan Achlevement Tests. Of these ten tests,
the results of only two were used in this study. The two
sub-tests whose results were used are those dealing specifi-
cally with mathematics. The first of these is the test enw
titled Arithmetic Computation. This test covers most aspects

aew_go, PPe 7"80
291b1d., p. 20.
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of computation, primarily through the use of fundamentsl
operstions with whole numbers, fractions, and decimals,

The second test used is Arithmetic Problem Solving
and Concepts., One's understanding of the number systen,
measures, vocabulary, and arithmetie processes are measured
in the firast part of this test., In the second part emphasis
is placed on one's ability to apply numbers and to meke
sound judgments in quantitative problems. In this test the
primary emphasis is on reasoning in numerical situations.>©

Recognizing the need for the establishment of local
norms and the need for valld predigtors, other persons have
made studlies similsr to this one. In one auch study, Barnes
and Asher found the best single predictor to be marks re-
ceived in mathematics at the eighth grade level. Using
rmultiple correlation, the only other factor which greatly
inoreesed the correlation was a mathematics achlevement test.3l

A study of the predietion of success 1n eighth grade
algebra, by Roger Duncan, found the hest predictors to be
(1) intelligence quotient (2) interest scores in sclience and
literature (3) scores on the Orleans Algebra Prognostic Test
and () grade placement in arithmetic computation. These
four ltems were found to be the best predictors out of a

total of twenty=-one veriables.3¢

”Ina-, 1959); PP« &“5*
3lyard E. Barnes and John W. Asher, "predicting Stu-

dents' Success in First Year Algebra," The Mathematics Teacher,
LV (December, 1962), p. 652.

321 vanofr, op. oit.

ﬁarccurt,uaraeovand Horld,



CHAPTER III

PROCEDURES

In an cfrort to locate sufficient information for
this study, an interview was conducted with Mr. Roy Bheppard,
principal of Mattoon 3enior High School, Mattoon, Illinois.
During this interview it was determined thst the high school
records had not been used previously for such a study. Per
mission was granted to use these records, and the gathering
of data was begun. |

Examination of several students' cumulative record
folders led to the selection of specific items for purposes
of prediction. B3uch items were those which were available
from a mejority of the records and, in the opinion of this
writer, had the higheat relationship with achievement in
nathematics.

The data was collected from the records of students
who attended Jefferscon Junilor High School for two consecutive
years and who had completed their ninth grade education
during either 1966 or 1967. Sube-groupings of the data were
then made, depending upon the mathematics course - algebra,
functional, or basic « which the student had selected.

The arithmetic average of each student's intelligence
test scores was computed and recorded as a single scors.

20
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Some of the records used had as few 83 two scores, while
others had as many as five scores.

The grade egquivalence of both srithmetic computation
and problem solving wes derived from the Metropolitan Achleve-
ment Testa. This particuler score was obtained from a graph
of grade equivalence which ls recorded each year for each
student. The score from the Lee Test of Alpedralc Abllity
and the six soores from the Differential Aptitude Tests were
all gathered directly from each student'a folder.

Having gathered all of the dets, Including final
eighth and ninth grade mathematica grades, 1t wes determined
that the whole number value of the mathematics pgrades (il.e.
A=}, Ba 3, (=2, D=3, F =0) are, in effect, discrete
values., Such values, used in a study of correlation, would
yleld spurious results because the theory of correlatlion is
based on functions of a continuous nature. Therefore, records
were obtained from Jefferson Junior High 3School in order to
compute continuous values of grades for each student.

The number of students in each group is enumerated

in the following table.

TABLE 3
BUMBER OF STUDENTS IN EACH BUB-GROUP

— -
- ——

#

Algebra | Functional Basic Total

1966 27 28 18 93
1567 1l £3 17 121
Total 98 81 35 214
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When all the datsa had been collected, it wes trans-

ferred to IBM cards and processed by the IBM 1620 computer
in the Data Processing Center at Esatern Illinois University.
The statistics obtalined by computer processing included the

Pearson product-moment correlation, a mean score, and the

standard deviation.



CHAPTER IV

FINDINGS

The dusl purpose of this study was (1) to evaluate
current practices belng used to ald incoming ninth grade
students in aelocting a mathematics course at Jefferson
Junior High School, Mattoon, Illinois, and (2) to determine
the existence of other factors which might be used further
to aid these students in their mathematics course selsction.
The study was conducted using the records of students who
completed their ninth grade education at Jefferson Junior
High S8chool in either 1966 or 1967. These students also
attended this school for their elghth grade education,

Eleven variables were selected as having relevance
to mathematical ability end success. The data were separated
according to the mathematics course taken in the ninth grade.
Computer processing was utilized then in order to obtain a
mean and & standard deviation for esch variable as well as
& correlation coefficient between each variable and the
appropriate ninth grade mathematics course.

The date for each mathematies course were processed
further sccording to each year being studied. The results
of this processing were then subjected to the critical ratio

or t-test as & test of significance. The results of the

23
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t-test indicated the existence of no significant difference,
at the .01l level, for any single variable during the two
years being studlied. The data in this chapter are derived,
therefore, from the total population of each mathematics
group, and the correlation study is conducted with respect
to those populations.

According to Garrett, a general gulde for interpre-
tation of significance of a correlation coefficient (r) can

be as follows:

TABLE 4

SIGRIFICANCE OF VALUES
OF CORRELATION COEFFICIENT33

AP S A AN Y - N R e

et e O e R T O

e~ e i

r from .00 to .¢20 very low or negligible
r from .20 to .40 low; present but slight
r from 4O to .70 substantial or marked
r from .70 to 1.00 high to very high

Numerical values of = can be either positive or negative.

This guide is utilized in the analysis of the data in this
study.

33ﬁanry E. Garrett, Elementa Statistics (New York:
Longmans, Green and Company, 1986), P» 116,
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TABLE §

MEANS AND STANDARD DEVIATIONS OF
VARIABLES POR ALGEBRA STUDENTS

Variable . Mean Standard Deviation
Xy ‘ 111.81 8,52 |
) | hheld 7.07
xh‘ 8.99 +99
Xg 9.52 oTh
x7 72.90 21.79
Xg 67.41 20.57
xg 61.84 26.46
xlo 63.140 25,08
xll 7737 18.89
xl - Arithmetiec average of intelligence test scores
X5 =« Lee Test of Algebraic Abllity
X§ - Bighth grade mathematics mark
Xh - Arithmetic Computation, Metropolitan Achlievement Test
XS - Problem Solving, Metropolitan Achievement Test
x6 - Verbal Reasoning, Differential Aptitude Test
X7 - Numerical Ability, Differential Aptitude Test
Xg = Abastract Reasoning, Differential Aptitude Test
X9 - 3patial Relations, Differential Aptitude Test
Xi0 = Mechanlcal Reasoning, Differentisl Aptitude Test
Xj1 - Combination of Verbal Reasoning and Numerical Ability,
Differential Aptitude Test
X - Algebra mark
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MEANS AND STANDARD DEVIATICKNS CF
VARIABLES FOR PURCTIONAL MATHEMATICS STUDENTS

Variable Mean Standard Deviation
X3 1.78 .55
Xg 8.30 .95
Xe 53,02 22.09
Xa 4537 2h.2
xq h1.92 27.35
xlO 53.76 26,61
X1 49.01 22.19
X, - Arithmetic average of intelligence test scores
X2 - Lee Test of Algebrsic Ability
X - Eighth graede mathematics mark
X ~ Arithmetic Computation, Metropolitan Achievement Test
xg - Problem Solving, Metropolitan Achievement Test
X{ =~ Verbal Reaaoning, Differential Aptitude Test
Xo = Numerical Ability, Differentiel Aptitude Test
Xg - Abstract Reasoning, Differential Aptitude Test
Xy =~ Spatial Relations, Differential Aptitude Test
Xi0 - Mechanical Reasoning, Differential Aptitude Test
Xj1 - Combination of Verbal Reasoning and Numerical Ability,
Differential Aptitude Test
X - Functional Mathematics mark
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MEANS AND S3TANDARD DEVIATIONS OF
VARIABLES FOR BASIC MATHEMATICS STUDENTS

Variable Mean Standard Deviation
xl 96‘?1 8'&3
X 3 «85 18
XS 6.64 1.20
X, 35,20 19.80
17 19,08 1L.01
Xg 31.57 23.58
xg 3l4.85 2. 62
X10 43.71 22.21
xlu 2.01 71
X1 - Arithmetic average of intelligence test scores
12 - Lee Test of Algebralc Abllity
x3 - Eighth grade mathematics mark
Xh - Arithmetic Computation, Metropollitan Achlievement Test
XS - Problem Seolving, Metropolitan Achlievement Test
X6 -~ Verbal Reasoning, Differentlial Aptitude Test
x7 - Numerical Ability, Differential Aptitude Test
Xg =~ Abstract Reasoning, Differential Aptitude Test
Xg =~ Spatial Relations, Differential Aptitude Test
Xy0 = Mechanleal Reasoning, Differentlial Aptitude Test
xll - Combination of Verbal Reasoning and Numerical Ability,

Differential Aptitude Test
Basic Mathematics mark
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TABLE 5, 6, AND 7

MEANS AND STANDARD DEVIATIONS OF VARIABLES
FOR NINTH GRADE MATHEMATICS STUDENTS

When appllied to any two of the three groups of stu-
dents in the different ninth grade mathematics courses, the
t-test indicated a2 significant difference at the .05 level
for each variable, with only two exceptions. The Spatial
Relations scores for the functional mathemsties group and
the basic mathematics group do not differ significantly at
the .05 level. The other varisble which shows no significant
difference at this level is the mark obtained in both the
funetional and basic mathematics courses.

With one notable exception, the mean of each variable
for algebra students is greater than the mesn of the like
variable for the functional mathematics students, The mean
of the mark obtained in the ninth grade mathematics course is
greater for the funectional mathematics students than for the
algebra students. The mean of each variable for the algebra
group is greater than the mean of the like variable for the
basic mathematics group, with the exception of the mark
obtained in ninth grade mathematics.,

When the functional mathematics group is compared
with the basic mathematics group, the results indicate a
higher mean acore for the functional mathematics group, for
each variable, As mentioned hefore, no significant difference

is found for two different pairs of variables.
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TABLE 8
INTERCORRELATION MATRIX OF VARIABLES

FOR ALGEBRA STUDENTS

Xe 13 Xh XS X6 X7 XB X9 xlo Xll X12
Xy 43 «19 «25 27 146 .35 23 «20 21 45 .21
X5 <34 «39 «25 .38 48 «30 «15 «13 48 112
X3 053 029 029 032 '26 008 OOL‘, 035 075
Xu .53 027 '38 cls .08 "002 037 'Ss
XS ou.l} 037 012 '18 011 .L],S -35
Xg 49 « 36 .25 «11 .83 29
X7 . 26 .29 «11 .85 49
Xg e33 | .11 | .34 | .29
X9 21 «31 .16
X310 .10 | .03
xll ! | .’uu
Xq = Arithmetioc average of intelligence teat ascores
X5 =~ Lee Test of Algebraic Abllity
X « BEighth grade mathematica mark
X - Arithmetic Computation, Metropolitan Achievement Test
XS - Problem Solving, Metropolitan Achievement Test
Xg = Verbal Reasoning, Differential Aptitude Test
X7 = Numerical Ability, Differential Aptitude Test
Xg =~ Abstract Reasoning, Differential Aptitude Test
X9 - Spatial Relations, Differential Aptitude Test
Xi0 = Mechanical Reasoning, Differential Aptitude Test
Xj1 - Combination of Verbal Reasoning and Numerical Ability,

Differential Aptitude Test

Algebra mark
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TABLE 8

INTERCORRELATION MATRIX OP VARIABLES
FOR ALGEBRA STUDENTS

A total of ninety-eight students constitute this
group, Of this total, forty—aeveﬁ were ninth graders in
1966, and fifty-one were ninth graders in 1967,

In this study the only variable which has a signifi-
cant correlation coefficient for use in predicting algebra
marks is that of marks received in eighth grade mathematiecs.
This correlation, of .75, ia .20 higher than the correlation
between the Arithmetic Computation Teat from the Metropolitan
Achlevement Test Battery. The correlation of .55 between
Arithmetic Computation and algebre marks is the second highe
est correlation when using algebra merks as one of the vari-
ables. This value of correlation is marked, although not
extremely high.

Contrary to this informetion is the correlation of
«32 between the marks earned in eighth grade mathemstics and
the scores derived from the Numerical Ability Test of the
Differential Aptitude Test. Purther astudy of the matrix
indicates a rather low correlation of .38 between Arithmetie
- Computation of the Metropolitan and Numerical Abllity of the
Differential Aptitude Test.

A correlation of .53 exists between the two portions
of the Metropolitan Achlevement Test., A correlation of .53
also is present between marks in eighth grade mathematics
and the computation portion of the Metropolitan. These equal

correlation coefficients might suggest a simlilar correlation
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between the eighth grade marks and the problem solving por-
tion of the Metropolitan. Such is not the case, however, as
the actual correlation between those two variables is .29,

Although designed as a predictor of success 1in alge~
bra, the Lee Test of Algebraic Ability 1s rather consplcuous
in its absence from a place of high correlation with algebra
grades. The correlation here of .)j2 is marked but 1s far
from significant.

With the exceptions of two other places in the matrix,
no significantly high correlation ¢an be found between two
variables. These exceptions are the relationships between
each of the scores on two of the individual tests of the
Differential Aptitude Test « Numerical Ability and Verbal
Reasoning - and the score derived from the combination of
these two tests. The high correlation, above .80 in each
case, should be expected from the knowledge that one of the
variables being compared is, in fasct, a portion of the score

of the other variable.



TABLE 9

INTERCORRELATION MATRIX OF VARIABLES
FOR FUNCTIOKRAL MATHEMATICS STUDENTS3

32

Xs X4 Xy, Xg X¢ X7 Xg Xg X10 | X11 | X13
Xy 16 .18 21 .25 A5 o1l 01 .03 27 .35 .10
Xz 031 lu.h. '53 .)4,2 '35 (39 .2“_ 018 .h.é -38
IB T 140 22 ol «19 o12 12 .36 .50
xh- O?l 035 0}4.8 '27 013 015 ouB 150
XS 442 43 «32 12 «20 «50 .58
Xé 45 «38 22 .36 .83 .26
X7 « 30 .12 13 .86 Ul
X8 50 | 37 | .39 | .21
X9 -« 37 .22 «26
110 .28 .02
X1 B _oh3
X - Arithmetic average of intelligence test scores
X = Lee Test of Algebraic Ability
X3 - Eighth grade mathematics mark
Xu - Arithmetic Computation, Metropolitan Achievement Test
XS - Problem Solving, Metropolitan Achievement Test
Xé - Verbal Reasoning, Differential Aptitude Test
17 - Numerical Ability, Differential Aptitude Test
Xg = Abstract Reasoning, Differentlal Aptitude Test
X9 - 3patial Relations, Differential Aptitude Test
Xla - Mechanical Reaaoning, Differential Aptitude Test
X171 - Combination of Verbal Reasoning and Numerical Ability,

1

Differential Aptitude Test

Functlonal Mathematics merk



TABLE 9

INTERCORRELATION MATRIX OF VARIABLES FOR
FUNCTIONAL MATHEMATICS STUDENTS

Eighty-one students comprise the population of
functional methematics students. Twenty-elight of these
completed their ninth grade education in 1966, and the re-
maining fifty-three completed their ninth grade education
in 1967.

Not one variable has a significantly high correlation
with marks earned in functional mathematics. The highest
correlation, 58, exists between the marks of functional
mathematics and the derived scores of the Problem Solving
Test of the Metropolitan., Marks in eighth grade mathematics
and the computation portion of the Metropolitan esach have a
correlation with marks in functional mathematics of .50.

A relatively high correlation exists between the two
portions of the Metropolitan. For this group the correlation
coefflcient 18 .71 between these two tests.

A correlation between the Lee Test of Algebraic
Ability and marks in functional mathematics is .38. This
value of r is not too different from that present with the
algebra group.

A correlation of .18 is present between the computetion
portion of the Metropolitan and the Numerical Ability Test
from the Differentiel Aptitude Test. This coefficient is
+10 greater than the coefficient between the same two variables
for the algebra group.

A high correlation is present between the Verbal
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Reasoning score and the combined score of Verbal Reasoning
and Numerical Ability. Likewise, & high correlation exists
between Numerical Ability and the combined score. Each of

these correlations is greater than .80.
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TABLE 10

INTERCORRELATION MATRIX OF VARIABLES
FOR BASIC MATHBMATICS STUDENTS

xz XB Xh- Xs Ké A X7 Xg ‘ xg X10 | ¥11 th
Xl oh,g 028 oh.q th Q39 L 66 nL“.S Q}.B tlg L] 32 - 30
XE 038 'Su céu .53 QI.{.? 526 ;3.3 q}.2 060 .63
X3 061} 036 -29 QBL‘, u32 .28 "'Ql? ¢33 056
Xh— '73 ‘38 “31‘ 038 c}.l ""oG? .1;2 oh.g
x.s 065 '3’4’ ¢31 ""qgl ‘007 062 03?
Xé 037 027 ¢06 .?2 087 -L‘,O
X7 003 «12 | -, li.f. 075 ‘55
XB o141 «31 .26 42
xg 43 .08 <40
X509 «11 + 06
%11 .5k
Xl - Arithmetic average of intellligence test scores
X5 =~ Lee Test of Algebraic Ability
Xq =~ Elghth grade mathematles mark
Xh - Arithmetic Computation, Metropolltan Achlevement Test
XS - Problem Solving, Metropolitan Achlevement Test
Xg = Verbal Reasoning, Differential Aptitude Test
X7 - Numerical Ability, Differential Aptitude Test
Xg = Abstract Reasoning, Differential Aptitude Test
Xg - Spatial Relations, Differentisl Aptitude Test
X109 = Mechanical Reasoning, Differential Aptitude Test
xll - Combination of Verbal Reasoning and Numerical Ability,

Differential Aptitude Test
Baglic Mathematlies mark



TABLE 10

INTERCORRELATION MATRIX OF VARIABLES FOR
BASIC MATHEMATICS STUDENTS

The total number of students in this group is thifty«
five. Eighteen students were graduated from the ninth grade
in 1966, and seventeen of them were graduated in 1967.

Of the data collected one aspect which is noticesbly
different from that of the two previocus groups is the corre-
lation which exists between the Lee Test of Algebraic Ability
and marks in basic mathematics. The correlation of .63
between these two variables is much higher than for elther
of the other groups.

A relatively high correlation of .6l exists between
marks in eighth grade mathematics and the computation portion
of the Metropolitan.

In this group, marks in eighth grade mathematics
have the seocond highest correlation with marks in baslc mathe-
ematics. However, that correlation of .56 ranks second, only
slightly ahead of the correlation of .55 between the Numerical
Ability Test of the Differential Aptitude Test and marks in
baslc mathenmatics.,

As should be expected, both from the previous groups
and the nature of the tests, a high correlation 1s present
between the combined score of the Verbal Reasoning and Numer-
ical Ability Tests of the Differential Aptitude Tests and

each of those indilivldual scores.



CHAPTLR V-

SUMMARY AHD CONCLUSIOKNS3

SUMMARY

The purpose of this study was to evaluate practices
currently used to aid incoming ninth grade students in
selecting a mathematles course at Jefferson Junior High
School. More specifically, it was designed to determine of
what value these current practices are in predicting success
in ninth grade mathematics.

The investigation was conducted in order to find
more reliable information which might be used in predicting
success, It was further planned to yield information to
enable a student to plan his academic future more realisti-
cally.

In addition, the investigation was conducted with
the hope that it might provide information regarding local
norms, contribute useful information regarding the testing

program, and indicate topics in which more research is needed.

CONCLUSIONS
The lowness of the mean of the marks in algebrs,
when compared to those in both functional and basic mathema-
tics, probably can be accéunted for by the nature of the

different courses. Predominantly, the fuunctional and basic
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mathematics courses consist of review of previously learned
material, with an emphasis on computational skills. The
algebra course, on the other hand, contains many new areas
of learning and requires the use of a logical ressoning
process, In addition to the difference 1in the content of
each course, the self-directing approach used in the algebra
course probably has an adverse effect on the marks received
by some of the students.

For predicting success in algebra, the Lee Test of
Algebralc Ability does not sufficlently serve 1ts purpose.
Two other variables are more likely to provide a more valid
prediction than the Lee Test. These variables are (1) final
mark in eighth grade mathematics and (2) grade equivalence
on the computation portion of the Metropolitan Achlevement
Test.

No very significant correlation exists between any
of the predictors and marks received in functional mathematlcs.
However, the grade equivalence of the problem solwving portion
of the Metropolitan Achlevement Test ia probably the best
predictor of success in functional mathematics.

The score from the Lee Test of Algebraic Ability
probably can be the most useful predictor with reference to
e final mark in basic mathematics.

With the sxcaﬁtian of the correlation between the
final mark in eighth grade mathematics and the final mark in
algebra, there 1s no truly significant correlation between

sny predictor and the final mark in ninth grade mathematics.
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The relatively low correlation between algebra marks
and the Lee Test scores indicates a need for further inves-
tigation of a more vazlid predictive instrument. The existencs
of several other algebra aptitude tests ilndicates that a

test more applicable to this local situation might be found.

RECOMMEKDATIONS
Pipnally, it is the opinion of thisg writer that a
continual longitudinal study needs to be carried out in the
area of predicting academic success at the local level. It
18 hoped that the information contained in this study will
be utilized both In counseling with students at Jefferson
Junior High School and as a step toward further educational

researchs



APPENDIX

40



AFPEEDIX A

Linesr correlation auch as 1s being used in this
study implies a relstionship that can be expressed by =
straight line, called a regression line.

The equation for the regression line for predicting
some score, ¥, from a known score, X, is

If=r (;%) (x -X) + %
in which (1) r 1a the correlation between X and ¥; (2) sy
ahd 8, are the standard deviaticns of ¥ and X respectivelry;
(3) X and ¥ are the means of X and Y respectively.

The tablea on the following page are egquetions of
11naslar regression for predicting ninth grade msrks in
mathematics, The equations illustrated are those containing
the four variasbles of highsst correlstion with the appropriate
mathematics merk. In each case, Y repressents the predicted

seore.

L1
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TABLE 11

EQUATIONS OF LINES OF REGRESSION
FOR PREDICTING ALGEBRA MARKS

1.80

= 1.245%,
0.520%) - 3.06
= 0.021X, + 0.13
= 0.055%,

Mok K
i

0.80

TABLE 12

EQUATIONS OF LINES OF REGRE3SIOKN
FOR PREDICTING FUNCTIONAL MATHEMATICS MARKS

B e e e e e e e e e e e g

Y = 041X, - 1.25
Y = 0.61UK, + 1.07
Y = 0.382X) - 0.76
Y = 0.012X, + 1.60

TABLE 13

EQUATIONS OF LINES OF REGRESSION
FOR PREDICTING BASIC MATHEMATICS MARKS

Y = 0.052X, + 0.7k
T = 0.830K3 + 1.30
Y = 0.028K, + 1.47
Y = 0,023Xy;+ 1.46

{2 N T I B

Lee Teat of Algebraic Ability

Eighth grade mathematics mark

Arithmetlc Computation, Metropoliten Achievement Test
Problem Solving, Metropolitan Achievement Test
Numerical Abllity, Differentiel Aptitude Test
Combination of Verbal Reasoning and Numerical Ability,
Differential Aptitude Test



APPEEDIX B

TABLE 1l

DISTRIBUTIOK OF ALGEPBRA MARKS ACCORDIRG
TO ¥WARKS IN RIGHTH CGRADE WATHEMATICS

Eighth Algebra
Grade

P D C B A
A b
B ly 16 30 8 1
c 10 16 1
D
3

TABLE 15

DISTRIBUTION OF ALGEBRA MARKS BY PER CERT
IN RELATION TO MARKS IN BIGHTH GRADE MATHEMATICS

Eighth ‘ Algebra
Grade

F D c B A
A 33 | L2 25
B 7 27 51 13 2
C 37 59 L
D
P

L3
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T4ABLE 16

DISIRIBUTION 0F ALGLEGA GARKS ACCURDINC 10 BCORuS
EAREED O THE LuE TEST OF ALGEBRAIC ABILITY

e e P e P AP i R O A e e A O s Y Pl e

Scores on Test of Algebra
Algebraic Ability
r D C B A
60 + 1
50 - 59 2 | L 10 6 I
4o - L9 7 18 1L 5
30 - 39 5 9 9 2
20 - 29 1 1
10 - 19
- 9
TABLE 17

DISTRIBUTION OF ALGEDBRA MARKS BY PR CENT IN RELATION
To 3COR&S BLARRED OR THE Leg TiST OF ALGEBRAIC ABILITY

e S ——"

it A s b pmrioton:

Scores on Test of Algebra
Algebralc Ability
® D c B A

60 + 1100

50 - 59 8 15 38 2k 15

Lo - L9 16 |39 | 34 |11

30 - 39 16 Lo 36 8

20 -~ 29 50 50

16 - 19

0=- 9




TABLE 18

DISTRIBUTIOH OF ALGEBRA MARKS
ACCORDING TO I. Q. SCORES

Algebra

I.Q. 3cores F D C B A
135 - 139 1

130 - 134 1 1
125 - 129 1

120 - 124 2 b 5 3
115 - 119 2 6 9

110 - 114 1 8 8 5
105 - 109 3 9 6 1
100 - 104 3 Iy I 2

95 = 99' 1 1 1

90 - Sl 1 1

85 - 89

80 - 8l

75 - 79

70 - T4 ! Jr b
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TABLE 19

DISTRIBUTION OF FUNCTIONAL MATHEMATIC3 MARKS
ACCORDIKG TO MARKS I EIGHTH GRADE MATHEMATICS

Eighth Functional
Grade
F D ¢ B A

A 1
B 2 3
c 5 32 15
D 1 9 11 2
#

TABLE 20

DISTRIBUTION OF FUNCTIONAL HMATHEMATICS3 MARKS BY PER CERNT
IN RELATION TO MARKS IR EIGHTH GRADE MATHEMATICS

Eighth Functional
Grade
F D c B A
A 100
B 40 60
C 10 62 28
D L 39 48 9
P
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TABLE 21

DISTRIBUTION OF FUNCTIORAL MATHZMATICS MARKS ACCORDING TO
SCORES BARNED ON THE LEE TEST OF ALGEBRAIC ABILITY

et oo
—

Scores on Test of Functional
Algebraic Ability - 5 5 5 R

60 +

50 - 59 1 1

40 - 49 2 | 10 8

30 - 39 7 24 10

20 - 29 1 5 9 1

10 = 19 2

0= 9
TABLE 22

DISTRIBUTION OF FUNCTIONAL MATHEMATICS MARKS BY PER CERT
IN RELATION TO SCORES EARNED OR THE
LEE TEST OF ALGEBRAIC ABILITY

Scores on Test of Functional | f
Llgebralc Abllity o 5 5 5 N

60 +

50 - 59 50 50

4o - L9 10 | 50 | 40

30 - 39 17 58 25

20 - 29 7 31 55 7

10 - 16 100

G- 9




TABLE 23

DISTRIBUTION OF PURCTIOBAL HMATHEMATICS MANKS
ACCORDING TC I.Q. SCOHRES

Functionel
1.0. Scores| F D ¢ B A
135 - 139
130 - 134
125 - 129
120 - 12} 2 1
115 - 119 2
110 - 114 1 6 1
105 - 109 7 | 10 8
100 - 104 1 2 | 13 3
95 - 99 4 5
90 - 94
85 - 89 2
B0 - 84
75 = 79
70 - 74
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TABLE 24

DISTRIBUTION OF BASIC MATHEMATICS MARKS
ACCORDING TO MARKS IK EIGHTH GRADE MATHEMATICS

kighth Basic
Grade ;
F D C B A

A
B
c n
D N 15
F 1 L 2 1

TABLE 25

DISTRIBUTION OF BASIC MATHEMATICS MARKS BY PER CENT
IN RELATION TO MARKS IN =IGHTH GHADE MATHEMATICS

Elghth Basic
Grade
F D ¢ B A
A
B
¢ 100
D 17 66 17
F 12.5 ‘SQ .25 ) 12,5 |




DISTRIBUTION OF BASIC MATHEMATICS MARKS ACCORDIKG TO
3CORES EARNED ONW THE LEE TEST OF ALGEBRAIC ABILITY

TABLE 26

50

=
Scores on Test of Basic
Algebraic Abllity .
R D C B
60 +
50 - 59
4o - 119 -1
30 - 39 L
20 = 29 3
10 « 19 3 S 1
0 - 9 1l
TABLE 27

DISTRIBUTION OF BASIC MATHEMATICS MARKS BY PER CENT
IN RELATION TO SCORES EARNLED ON THE
LEE, TEST OF ALGEBRAIC ABILITY

Scores on Test of Basic
Algebraic Ability - 3 S 5
60 +
50 - 59
4o - L9 100
30 - 39 13 37 50
20 - 29 25 55 20
10 - 19 33 56 11
0=~ 9 100




DISTRIBUTION OF BASIC MATHLRMATICS MARKS
ACCORDING TO I.Q. SCORES

TABLE 28

51

Basic
I.Q. Scores F b C B
135 - 139
130 - 134
125 - 129
120 - 124
115 - 119
110 - 114 1
105 - 109 2 6 1
100 - 104 1 3
95 - 99 3 2 1
90 - G4 1 5 2
85 - 89 1 2
80 -~ 84 1 1 1
75 - 19 1
70 - 74




APPERDIX C

TABLE 29

MEANS AND 3TANDARD DEVIATIONS CF VARIABLES
OF ALL HINTH GRADE MATHEMATICS STUDENTS

Variable Mean

Standard Deviation
X, 106.71 9.810
X5 37.57 10,55
KB 2.07 .883
X& 8,09 1.281
Xy 59.79 24,839
X7 53.63 29.370
Xa 53.21 26.507
Xg 49.89 28,798
X10 56.53 26.232
X171 57.99 27.965
X4 =~ Arithmetic average of Iintelligence test scores
X5 « Lee Test of Algebraic Ability
X3 = Eighth grade mathematics mark
Xj; = Arithmetic Computation, Metropolitan Achievement Test
XS - Problem Solving, Metropolitan Achievement Test
Xg = Verbal Reasoning, Differential Aptitude Test
X - Numerical Ability, Differential Aptitude Test
X - Abstract Reasoning, Differential Aptitude Test
Xg - 3patial Relstions, Differentiel Aptitude Test
X10 = Mechanical Reasoning, Differential Aptitude Test
X77 =~ Combination of Verbal Reasoning and Numerical Ability,
Differential Aptitude Test
X3z = Ninth grede mathematlcs mark

52
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TABLE 30

INTERCORRELATION MATRIX OF VARIABLES
OF ALL NINTH GRADE MATHEMATICS STUDENTS

Xy | +65 | B4 | .55 | .58 | .62 | .51 | W42 | .31 | .33 | .62 | .03

Xa 069 070 1714'. 0(35 -08 056 038 029 073 015

XB .78 73 «59 <69 53 « 37 .2l «T1 «19

Xh .81 «59 +69 «50 34 022 «71 .18

XS § .68 «69 o52 32 27 75 «10

X, | W67 | .55 | .38 | W34 | .89 | .08

X7 | 51 | .39 | .25 | .92 | .17

xg ! 053 ‘ .35 058 009

Xg .37 .14.2 009

Xlo 031 -~ Ou.

X11 .13

X, - Arithmetlc average of intelligence test scores

X5 - Lee Test of Algebraic Ability

X3 - Bilghth grade mathematics mark

Kh - Arithmetic Computation, Metropollitan Achievement Test

Xs = Froblem 3Solving, Metropolitan Achlevement Test

Kg -~ Verbal Ressoning, Differential Aptitude Test

X - KRumericael Ability, Differential Aptitude Test

X - Abstract Reasonlng, Differential Aptitude Test

X9 - Spatial Relations, Differential Aptitude Test

xlO -~ Mechanical Heasoning, Differential Aptitude Test

X771 - Combination of Verbal Reasoning and Numerical Ability,
Differentisl Aptitude Test

xlS - Ninth grade mathematlcs mark
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