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C.

,'Bickground'of the Study:

In mathematics,Jhroughout history, creative thinkers stand out,

Niels Henrik Abel,°Johann,Belyai, Georg Cantorg Rene DesCartes, Euclid, Lebhnard

Euler and Pierre Fermat to name a few.

Might one not logically as':, "Where are the Niela Henrika Abels, Johaiina

Bolyais, Georaia Cantbrs, Renee DesCartes, Apollonia Eiklids, Leona Eulers and

the Petra Fermats?"

Did God indeed bestow certain intellectual capabilities on men that were

not- granted to women? If one answers yes, the dialogue has ended. If one an-
,

sweri AO; then one must question the obvious void of women's activity ancrcon-
,

tribution in the field Of mathematics'.

Sometresearchers notably Richard Stafford (1972), believe that mathematics

ability is determined by genetic make -up, the over-all inherent parameters being

,

linked to the sex-recessive gene. Other researchers contend that sex-role

stereotyping and role expectations put certain constraints on individual intel-

lectual.development and self- fulfillment. Society has set confining parameters

within Which men and women have traditionally operated. Kagan (1972) and others

found that sex differences .re socially rather than physiologically defined.

:Hence, stringent role definitions might account for the significant iack of

women in-such areas as mathematics, physics, chemistry and the other sciences.

lAddttiraliy, it is important to point out that societal influences have char-

1
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acterized mathematics, as a traditionally male undertaking and language arts as

atypically female orientation.

Bobbe.(1971) conducted an investigation with 206 boys and 197 girls in

grades four through six. Tke results of the study showed that bOys and gir14 4

1

tended to sex-type all school subjects. 4..

In a study of four schools, Minuchin (1966) concluded that schools did

affect the developing sexual identity of the learners by dIrertly or
.

indirectly'

influencing sex-role standards. A

'Examining behavior conforming to parental expectations between parents

and sons in attitudes toward mathematics, Hill (1967) found that mathematics

Was part of the male sex role for the father but not for the mother. Lynn (1969),

also pointed out that attitudes toward mathematics were clearly "sex- typed" in

our culture,' the males having themore positive.,attitude toward mathematics

since the males tended to identify with a cultural stereotype of the masculine

role.

Educational research Obstantiated the.fact that attitude toward an

academic subject may influence the learners performance in that cognitive area.

The formation of, student attitudes toward mathematics is pa ti dependent

upon and is partially shaped by parental, teacher and peer-eXpeAations and

pressures, ,y the general school experience and by socio-cultural experiencei.

and interactions.

0 .

Voluminous research .has been conducted in the-area of the learner's at-

titude toward mathematics
without regarding sex as a variable. Aiken,(March,

.1970 and Octcoer, 1970) concluded that there was little empirical data on the'

.



role of- attitudes, of the two sexes toward mathematics, but that sei role was

' 'related to attitude -and achievement in mathematkcs.

Gene'rall'y; the' research that has been done )n the area of,sex-dif-

,
ferentiated attitude toward mathematics shows no stable pattern across sex.

Many contradictory results have,beenereported for specific grade

Examining mathematics achievement, Carlsmith (1964) studied faCtors

P
influencing mathematics scores and found that "the masculine conceptual ap-

)Rroach" was acquired through close and affable contact with the father,

In. contrast, Hilton and Berglund (1973) investigated sex-typed interests

as a possible cause of differences in mathematical achievement between the

sexes. They investigated mathematics achievement and compared it with biograph-

ical questionnaire responses. In grade five, no differences in achievement were

noted'but later the boys surpassed the girls.

Summarizing the research that has been done in the mathematics area re-

lating to differences in performances between males and females, general trends

indicated, that there are no significant differences between males and females

with respect to academic achievement inimathematics dtiring the early elementary'

and upper elementary school years. Overall male superiority in performance on
0

the whole is rifted, It should also be pointed out that much research has been

conducted without an eye toward examining sex- differentiated performance in

mathematics achievement. When sex was considered, the research findings were

-mutually contradictory and inconsistent.
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Objectives° Of the Study:

0 Recognizing the contradictory
and-inconsistent-research base relating

to differences in mathematics achievement and attitudes toward mathematics by

sex,thit study,wa5 undertaken:

1.- to determine student athieverttent in mathematics

of ninth graders (general Math 'atics students and,

algebra. students) in elight'selec ed-pubtl-e-seho

in New Jersey as measured .by an achievement test

that was developed and field tested by. the author.

prior to use.

2. to determine attitudes toward mathematics of ninth

grade-students (general mathematics students and

algebra students) in eight selected public schools

in.New Jersey as measured by an-attttude scale that

was developed and field tested by the author prior.

to use.

3. to provide data regarding sex7differentiated attitudes

toward mathematics that could be used to isolate fac-

tors influencing attitudes toward mathematics.

4. to coryelate attitude and achievement data for the

sample of students studied. '1.,

6
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Ninth grade was chosen as a target area in view of'the fact that stu-

,

dent perfonmance was relatively consistent over scit during the early elemen-

,

tary.and upper elementary scil3b1 experience. Predicated on the research, it

was felt that, ninth grade might provide the threshold data for striking trends

relating to sex-differentiated achievement in mathematics and sex-differentiated

attitudes,toward mathematics due to the societal influences and pressures at

this particular time phase in a student's home and school experience.

ethodoThqy of _the Stuff:

Development pf Instruments: Attitude Scale

Based on a comprehensive rqPiew of the literature, it was evident that

many factors influence attitude toward mathematics -- including parents, peers

-and teachers. An attitude scale was designed to incorporate attitude-state-, ,

Tents relating to parental expectations, peer inter-relationships and teacher

,r

appraisals by the studehts. Attifddd sUtementsvrelating to the student's de

gree of self-concept and self-.esteem wer also incldded to determine if there

was Any polarization on what is termed the "sexfactor". Attitude statements

dealing with like or dislike of mathematics as a subject were also included,

,

since it was felt that he student's like or diSlike of mathematics will be

directly reflected by his or her achievement in mathematics. 'The resulting at-
,

,titude scale consisted of a five-point Likert scale containing 37 items.

The items were designed to measure the respondent's attitude toward "

mathematics as, a.subject, his or her self-concepi: and self-esteem, parental-.

.'expectations; peer pressures, and teacher appraisals by the learner.

,

Items were positively And negatively weighed with the student's atti-

tude 'score being the summation of die-individual item*scores.

5 7
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Tile attitude scalewas field tested. Based

well as clusteratialyeis (Corhlation and distance

the original instrument was modified from 37 items

Items from the revised attitude vaIu:

Strongly agree

Agree
Undecided

Strongly, disagree

.

Strongly agree
Agree
Undecided
'Disagree
Strongly disagree

Stronglyagree

. AOrqf
Undecided

Strongly *sagree

gt

on factor analytic data as

of the field test data

to 25 items.

1. Mathematics and arithmetic,are

my favorite subjects.

2. Girls do not enjoy scientific

interests.

3. Albertlinstein, the great re-r

searcher-and mathematician; could

just as well have been a woman.,

DeveldOment of Instruments: Achievement test

. Since it was the design of the, study to assess mathematics' achievement

for both general mathematics students and algebra students on the ninth grade

>.

level, an appropriate achievement test was constructed which would be suitable

jor both groups of students.44The 35-item achievement test covered .the follow-
.

ing dimensions: basic manipulations (addition, .subtraction, mmltiplication,

and diVision) with whole numbers, decimals, fractions, and percents; conver-

sions -' word problems; simple algebra problems; and, basic geometry and

6-
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measurement problems. The test was designed to be multiple-choice in format

,with an answer sheet prpyided for the student. The student's score was based
k

on the number of items correct out of 35. The test s developeato be admin-
\,_

istered in thirty minutes. A field test of the ihsttument was conducted._ The

)('

'achievement test was left unaltered based en the item analysis, item discrim-

,,

ination and item difficulty data generated by the Veld test study.

Items from the achievement test:

1) 40% of what number is 96?

240

960

2400

. 9600.

2) A salesMan/woman charges 7 1/2% commission on the sale of a boat.

How much was his/her commission for selling an.$8,500 houSeboat?
4

a.' $637.50

b. $740:00

c. $310,25

d. $900.75

1

3) If the figure ABCD above isca square with side 4, what is the area

of ABC?

a. b. 8 c. 1,0 d.

_

9
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Collection of Data
- +vs so

D.

This study was limited to eight public schools in New Jersey. The schools

were not sampled using a random sampling strategy due to administrator constraints.

The schools however do reflect different community types and ethnic as well as

socio-economic differenps-.- gOr this reason particular care was taken to avoid

extrapolations:O7 the results'beyond,the data'base.

. Four ninth grade classes (2 ge)Iral mathematics classes and 2 algebra

classes ) were identified in each of the schools with the'fol;iowing boned-for

breakdowns: Jr7

1: Algebra Class A - female teacher
t

2. *Algebra Clas's B

3. General Mathematics - Class A

4. General Mathematics-Class B

- male teacher

- female teacher

- male teacher

It was not, however, possible to achieve the sex-teache balance; therefore,
P

sex of teacher was not 4 factor in this study.

AFter the field test had been conducted and revisions had been make 16-the

instrumentation, data collection was initiated in late May and early June of 1973

in the eight pre-selected test sites. The classroom teachers in each of the setting0

administered the revised 25-item attitude scale and
the 35-item achievement test.

-The attitude inventory required six-ten minutes to complete with the instrument bein

administered prior to the achievement test. The achievement test required thirty

minutes administration time. The students were asked to indicate only their name;

sex, school and the date on the attitude survey and also On the answer sheet of the

'achievement test. Students were also told that they were participating in a research'

study and that their performance on the test would not be related to their class

5 grade.- A total of 584 students participated in the study.

°
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r



4r° Results:

ti

Attitudes toward Mathematics

Factor analysis and cluster analysis basecOn ccirre:ation

coefficients and on distance were performed on the,data for the entire

group intact (n=570 students). The rotated factor Ti*trix and factor

loadings are presented in Table 1. Three factors were rotated in

the factor matrix with 31.17% of the variance, of the system explained

O

by the .first three factors;
,

Presented below are the attitude statements associated with each factor;

Factor I - statement 1, 5, 6, 11, 16, 19,

-21, 23, 25

.Factor I statement.2, 12, 17, 22, 24

Factor III statement 3, 8, 13,-16

9 46
1

dealing with various aspects of sex role stereotyping. Factor. III

pulled together statements dealing With parental expectations. These

same patterns of factor structure emerged from.the cluster analysis

based on,distance. See Table 2 and Table_3 respectively. It is clear

from the factor structure that Attitudes toward mathematics as.a

Factor I identified statements that deal with attitudes t ward

,,

.

mathematics as a subject. Factor II clearly isolated attitude state-

ments dealing wi-t4 the learner's self-concept and self-esteem and

subligat emerged as a stronger factor, than-self=concept/siTf7eSteem and

likewise that self- concept /self- esteem emerged as stronger .,han parental.

expectations.

The attitudinal data were then analyzed separAtely for each of

the_subgroups by sex toidetermine if the same factor structure emerged.

9.



For females, ithelarimavrotated factor matrix and factor

loadings are presented in Table 4. Three factors were rotated. Factor
e.

I- explained 54,3% of the variapc ; Factor'il 25.6% of the variance;

Factor III 20.2% of the Hance., Presented below are the attitude

statements associ, d with each factor

O

Factor II

Factor III

statement 1, 5, 6: 11016,.19, 21,

23, 25

statement 3, 8, 13, 18

statement'12, 17, 22, 24

Again, Factor I identified statements that deal wait, h attitudes

toward mathematics as a subject. Factor II isolated sta0Ments dealing

4
: with parental expectations.

Surprisngly, Factor III for the girls pulled

tcgeth r statements dealing with sel f-concept and self-esteem and with

sex, role stereotyping.

'For males, the yimax rotated factor matrix and factor. loadings

are presefted in Table 5. -Three factors were rotated. Factor I explained

47.3% of the variance; Factor 11. 28.2% of the variance; and, Factor III

24.4% of the variance. Presented beloj are the attitude statements'

.associated with each factor:

.Factor,I

Factor II

Rector III

statement 1, 6,

statement 3, 8,

statement 2, 12,

11, 16,

9, 13,

17:24

19,

18 '-'

21, 25

Likewise for the males-0 Factor I explained the major portion of

the variance;. :The statements polled together for Factor I for both sexes

aPe almost identical-with only statements 5 and 23 not being identified
F

withifactor Ijor.the boys/ Factor II for the males isolated questions

10
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dealing with parental,, expectations which dencurred with the results'

Ahat,were fOUnd for the girls for Factor For factor II for the

mile$,questions 9 dealing with the father's expectationi also was

,isolated in Factor II which was not the case for the girls. Li$ewise,

.ctor..III dealt with the learner's self-c ncept and self-esteem.

Factoeili differed across sex only in one question. ..or the girl's

question 22 was identified, whereas for the boys question 2.was identi-

-fied as ,being isolated under Factor III. Interestingly enough, statement

'22 deals with the fact that Albert Einstein could jusi'as well have

imten a woman.

The data were then partitioned into two groups -- those students

,
enrolledin:general mathematics class (n =225) and to those_students

enrolled in albegra class (n=345) to deal with the analysis of variance

,a6d-odvariance A:,_

,

.,
TherANDO was_carried out separately for all the algebra_students

in the eight bchooTs., The ANOVA procei e was alSo carried-Out separatelq

, .

for ill-of the general mathematics students in the seven schoolS; 'One

of the junior. high schools was eliminated fromthe'analyses since there

were no females in-either of the two general mathematics classes. The

lack of females formed a so- called emply cell in the analysis which-could

not be treated computationally by existing programi.

See page 35 for.-guidelines as to the cod.* of the tables and for
-

defZTiions of the-respeative variables. .

.'The summapothe attitude scores forithe general thatheMatics,

students was'su*cted to the ANOVA (see Table: b). _Statistically

'sighificant diffr eoces were"fouhd due to,schciol (p < ,01). At lower

111



levels of significance,_differences may be indicate, ue

within school (p 4 .25), due to sex (p< .10), and due to the students
$

within school x sex interaction (p 4 .10). 4

Supporting data and tables of marginal-mag-ard bresented

.Appendix -C (seeiables 7, 8, 9, 10, 11, 12, 13, and 14).

Examining Table 8 it is evi4nt that students in Schools°1

(Junior H.S. #2, Trenton) and 4 (East Orange H.S.-, East Orange), had

higher attitude scores on the average than did students in the refraining

five shtoQls.
_ _

The data trend indicates that girls had higher attitude scores

than boys on the average,^As evidenced by Table 10.

- ;

The summation of the attitude scores for the 'algebra- students was

subjected to the ANOVA (see Table 15)., At lower levels of significance,

differences may be indicated due to school (p4 .25), due to clasSes

-within school (p < and due to sex 125).

Supporting data and table of marginal means areloresented'in Tables

16, 17, 18, 19;20, 21,.22, and 23)'.
,

A trend may be noted, by examining Table 17, that siudents\in

schools 5 (North Plainfield H.S., North Plainfield) and 6 (Grover '\Cleveland"

H.S.,,Caldwell) had lower attitude scores, othe average than did\
"7' --""

students from the remaining six schools.

The trend suggests that girls had higher attitude scores thar\ boys,

on the average as evidenced by Table 19.

ee

4
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Achievement in Mathematics

As was previously stated, the total achievement data (n=570)

wire partitioned into two groups, algebra students and general mathematics

students, and analyzed separately utilizingANCl/A and ANCOVA.

The sum of the achievement scores for the general mathematics

students was subjected to the ANOVA (see Table 24). Statistically signifi-
t.

cant°differences were noted, due toschools (p:( .005) and due to classes

. within school (p t .005).

Supporting data and tab4s of marginal means are presented in

Tablei 2-8726, 27, .28, 29, 3d, 31, and 32).. Examining Table 26, it is

evjftt that the achievement of students in school 4 (East Orange H.S.,

East Orange) syas.Tychrlower on the average than that of the students in'

the remaining six schools.

,r1,4kewise, the sum of the,achievement-scores
4,

students was subjected to the-ANOVA (see Table 33).

.caArtifferences were noted due to schools (0 < .005), due to classes' within

for the algebra

Statistically,signifi-

schools (p < .005). At lower levels, of significance, differences may be:

indicated due to sex (p and'also due to the school x sex interaction

(p 4 .10). Supporting data and tables of marginal means are presented in

Tables 34, 35, 36, 37, 38, 39, 40 and 41).

Examining Table 35, it is evident that the achievement of students

in school 4 (East Orange H.S., East Orange) was much lower in average than

. : that of the students in 6e-remaining seven schools.
! :'L. 4

--For the algebra students on the whole, the,trend suggests that the

achievement of boys (see Table 37)) was slightly higher on the average than



tr

the achievement of girls.

The STIlif-bf the aziri-evement-sco and-attitude scarps for the general

Mathematics students was subjeld to the ANCOVA (see Table 42). Sitatisti-

caiiy significant differences were noted due to schools (p t .005),
.

due,to classes within school '-:005) and also due to the covariat,e .

\ (p .005); however, there we e no significant differences due to sex,, the Y.

,school by sex interaction, or the subjects within the'school by sex inter-
,

action. Supporting data and tables of marginal means are presented.in
\

.

Tablei 43, 44, 45, 46, 47, 4d,,49, and 50). Examining Table 44, it is'

evident that the students in school 4 (East Orange'H,S., EaSt Orange) had,

tgwepipredicted achievement on the averagetthan the students in the

remaining six schools.

The sum of the achievement scores (dependent variable) and the sum,

of the attitude saNS (independent variable) for the algebra students were

subjected to the ANCOVA (see Table 51). Statistically significant differ-

',

ences were noted due to schools )p < .005), due to classes within school.

04( .005), due to sex (I. < .05), and due to the covariit'e (p ..005).' At

a lower level of significance (p < .10),.a difference may be noted due to

° the4chool x sex imeraction.

Supporting data and tables of marginal means are presented in Tables

-52, 3,54, 55, 56, 57, 58, and 59).

Again, examining Table 53, it i$ evident that the students in school

4 (East Orange H.S., East Orange)*had lower predicted achievement ,on the

airerageAhan.the students in the remaining seven schools.
---
Table 53 indicates that boys had a higher predicted mean achievement

than did girls.

151b
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e ANCOVA also itidieatei-thatone canindeed predict a student's

.mathemati s achievement Oh this test based on his or .her attitude as

--re of the attitude scale..

K.,:
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ummary of Results

Attitude Scale

45

Factoralialys)s an c ater-antlys-i-sbase elation coefficients

-and on distance were performed on the. data for the entire grioup intact (n.570

student). Fourteen students were eliminated from the study since they omitted`-

five or more responses on the attitud3 survey. Three factors were rotated in

the. factor matrix with 31.17% of the variance of the system explained by

the-first three factors.

Factor I identified statements that deal with attitudes toward m the,.
,

matics as a sub3ect. Factor II clearly isolated attitude statements rel ting
,.

to_thelearners self-concept, ..self-espem:and a sex -role stereotyping di,n nsion.

Factor III pulled together statements dealing with parental expectations. 'These

Same patterns of factor structure emerged from the clUifer analysis used on

0

distance..

The attitudinal data were then factdr ahalyied separately for,each bf

thsubgroupi by sex to determine if the same factor'structure emerged.' Dif-
,

feredt factor structures were evident for the females and for the males.

a . , A similar pattern of attitudes was noted for both sexes. Statistically

significant differenCes du! to sex were not found at p.05Chowever, trends

;

toward sex-differentiated
,

etitudes maybe noted at low levels of statistical

significance with the girls having the more positive attitude on'the average

'toward' mathematics.

18
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9

, Achievement Test

I stated, the total achievement data (n-570) were

partitioned into _two groups, algebra students and general mathematics s

.... .

llie data; was analyzed' separately for each group utilizing ANOVA and ANCOVA:,,

No statistically significant difieren s due to sex were found an the .

.

.

,o.. ,
-

achievement testtest for the general mathematics students. Stagstic
--allytigni-"--

ficant differences were also not found at p4 .01 or pc .05 on the acIiIeVeme t ,-

4

test for the algebra students. It may be noted that' at lower levels of statis-

tical signiffcance'a differentiated trend was observed for the algebra students.

This difference favored boys since they evidenced,Oighty higher achievement.`,,
l ,

; , S i r i
scores on the average than did girls474 .

7

°Attitpde and achievement in mathematics wee significantly related for

both groups as evidenced by the analysis of covariance (ANCOVA). Sex emerged

as significant only for the_aldebra students with boys _achieving
,

higher

predicted mean score.

(ft

19

4



A.

A, summary table of means,for all of the findings related to sex is

TABLE.OF MEANS

, , , GENERAL MATHEMATICS
STUDENTS

ALGEBRA
. STOWS

-'i- -attitude
,mow

'

TIE. achievement

predicted . -,

achievement

.

.'

Wes Females Males
, .

Females

83.02

13.68,

13.86

.

85.27

13.45

13.27
.

.

r-:..

86:08

21.61

21.77

88.21

21.32

'21.66
, .

.,

Educational Importan = of the Study:

This research adds to the PMfiiricaldataloase on the role of attitudes

of. the two'sexes toward mathematics i:elated.to

-7.777--,,Sinc..Acal_point,29.!thestudy was the devel ent and field testingof-a

atiii4emeasure toward mathematics, anint riiiiiiit-trawwlsts=withsupportiR9

research data which will allow for the identification of various components

of attitudes toward mathematics related to sex of the student. Based on the

research data generated by the attitude instrument (n=570), three factors

emerged as key components in attitudinal orientation toward mathematics, i.e.,

Attitudes toward Mathematics as a, subject (Factor I), learner's self-concept

and the sex-role stereotyping dimension (Factor II), and parental expectations

,(Factor he research also provides data on the different factor struc-
,

*. tures related to mathematics attitude that emerged for males and.females. For

19
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fema3es, parental expectations emerged ,as Factor II, whereas this dimerkiori-----'

. - .
4.

wasjactor III for males. Both males and females evidenCed the same primary'
4..._

.

----#.factp,ri.e. , attitudes toward Mathematics as a subject his'factor explained
,. -------------_,

t*

.------------------_ \:....__.

a major portion of. the variance for both males and
femin-s. -Be-low-is-a table-______

...7_,..,-.----
..,,

summarizing the factor structure which emerged after the data was analyzed:

VARIMAX FACTOR ROTkiTION

Factor I

n , .

Intact
(n =570)

,

Males ,

.= '5

..

, .

Females

(n=275)

Attitude toward
mathematics

,,,.,,,,
- ..

Self-pncept &
sex role stereo-
typing

Attitude coward'
mathematics.

Attitude toward
.mathematics

......

.

Parental expecta-

.; tions :'

....._::...

Factor II
,

.-- ,

.Sel'f-conCept &

. stx role stereo-

typing ''

Factor III

.

Parental expec-

tations

Parental expecta-

tions ' ,

Self-concept and
,sex-role Stereo-
typing ",

.

.4,

1
__....

_ --4-;
,

- .

The weak statistical trends related to differences insmathematical adhieve-

ment documented in this study may attest:to the-already changing teaching style's

. .

implemented in the mathematics classroom and current recognition of sex-role

. -"4444K
f

tereotyping in mathematics. The impact of heightened awareness in terms of

-

reme'dfating sex-role stereotyping- and sex bias may -have already' found its,way '

into the mathematics classrooms. One might also conclude that ninth grade was

not the critics grade level-to determine strong,statistical sex difference5

in mathematics abili and mathematics attitude.

t, 20
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Piy

-The critical dimension, however,

testing and refinement of an attitwie

Air1;ate'key-tructural

, 0 ti -

t

* .

of this study was the development, field

measure toward mathematics which would

stu ,mt's attit4dital spectrum related

O

^1+

r

0 1,
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Name:
Sex':
SchoM
Rate:

GENERAL ATTITUDES TOWARD ,MATHEMATICS

This has been prepared so that' you can tell how yciti feel
-about ,fnathematics/arithmetic. Please circle the letter
on the .left to show how you, feel about each statement.

SA--strongly :agree
A--agree
U--undecided
D-- disagree

SD- -- strongly disagree

Make certain: to respond to each' item. ,.Remember: there
S no right answer V) any of the questions.

`4

SA A U,D SD 1.

SA A U.,D SD 2.

SA A U D SD 3._

SA A U D SD 4.

SA A U D-SD 5.

SA A U D SD 6.
- r-

SA' A U D SD 7.

SA A U D SD 8.

SA A U D SD .9.

Mathematics and arithmetic are lily
.favoxite subjects. ,.

Girls do not scientific
interests.,

4

My mother Is cliiappointed when I get
a poor grade on a math test.
My elementary school teachers liked
math.

Math is not 'fun because I am not
allowed to think for myself.

If I not have to take mathematics
I would' not do so.

My elementary school teachers really
knew their mathematics.

My mother thinks mathematics is
important.. .

My father feels mnathematics -is
unimportan.'

23
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0.
,

1

SA A U D S)) 3,-0. I think / Could Lit) math better if
.

C t ,
I was; bettet- 4e readir i the ,' .

problems:.

SA A U- D SD 11. Math; is -ribtr funlbecause there arertoo many ities-:-to

- SA A U D SD 227.---Women-lreasort -as clearly as men..
SA A U D SD :13.- My- parehtV,ContinUally encourage- me-

..

to do* Well-In'.'"Mathematics

, z_ --
SA A U D SD 14. My motherlhelris me'z-wl.th my math-hcime7-

work .moSt' -the time ;17-
.. . . -

SA A U D SD 15. .Reading in mathematics is Mirder-- than
in otheVtlibleCti:-:'

SA A',U D SD 16. ve,Ir;eceirgood.-grades in My -math..
Claissep..

SA A U D SD 17. Boys ate',m4 loqkcal than giyls.

SA A U D SD 18. ..My parersise)We'dt,,me;to ,inin
matheniatics-4

SA A D SD 19.6 I ,wOuid like tot &hit
mathematies eVerty yezir -

SA_ A U D SD 20. Girls do better,:n4,Nng1).sh .and,rea"d--

ins: skills than 1ioys::,,

SA A U D SD 21. Mathematics is .a boring and bard
subject.-. .

tf
.q4.~`-'-,-SA A U D SD 22. 'Albert Einstein, the great . Y:researche

. -,, -
. and mathematician, could% ItySt.as *ell

have hr an a woman. - ',--
, I

SA A U D SD 23. I was never, as good'ih math as in
other, subjects.

I
'SA A U D SD 24. Boys generally dc bettPt in mathe=z

matics than girls.- . -

A U D SD 25. I don't arithmetic becausz I
often do most -of- the sieps_correct3.y

4. and then-make one mistake and set
the whole thing wrong:



Mathematibs--4rade 9

,f

You will be 'given 30 minutes to answer the-35 questions
On this test.' You may use any of the blank space pro-
vided on the test paper for scratchwork, but-your answer
must be marked on the answer sheet provided:" No credit
will bc given for anything that you write on the test

PaPer.
_ o

Y6ur'score on this test will be based on the.number_of
.questions. which you answer correctly on-the test; You
will...not loose any'creaittor wrong answers. Answer
as-many quedtiOns as you can in the indicated tithe. Do

not spend too, much time on any one,of the questions.

,x,1.1ach of the.questions on the test is followed by four

suggested answers. Select the answer that best answers
the question and fill in the appropriate space on your

'answer sheet which is provided.

Mark only one answer for each question.

a

ti

4
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anwararli*IWISEMIR,

MATHEMATICS--grade
Time 30 Minutes

1. 1300 7. !809) x 1600) x- (10) =- 499
-..

(A)- 4,854;000--
(A) 84. , (B) 811 -1/4' (B) 485,400

(C) 4,804,000
(C) 1799 _,(D) 901 (D) 4,854

2. 1.5 + 19.99 + 22 = 8. Which has a remainder_
7 greater than-5? - ----

{A} 19.136 (B) 30.360 7 ;
(A) 3 21,735

(C),:, 42.149 (D) 43.49

r,:
3. Which the rargest?

Age*

j (A) 18' O 1 3
,

(C) 9 (D) Which per cent of 300is it?
(A) ° -12.5% (B) .05%

(C)' 20% (D) 5%

4. 4 + a 4=

(A) 64 (13) 156

(C) 176 (13) 20, 1 . To the.nearest
andth,-"760.07631 is .

5. 3.50 =

(A) 35% (B) 3.5 %i

(D) :.35%

.6.- 437
73

+241

(A) .741 (T3) 851

841 (D)' 751'

(A) 761_000
(S)

760:080
ID). '80,00P

11. 40% of what number its
96?

(A): 240 (B) 960

(t)' 2400 (p) 9604



4

of -55 =

A) 3410 (B) ,341

(C) .34:10 (D) 3.41

42.4:: .007-7-

(A) 42.693
(B) 42.000
(C) 42.703 .1
(D) 42..603. I

15, 4 9
a x72-

. (A) 1' (s)
21T

-(C) 13 (D) 36
ig 77

16. 21
- *-7

(A) 12' 1 -(B) .125

(C) .0125 (D) '1.25-

18. 1 7--#72-1 =

(A) 3 7 1 )

(C) 4 ^1,

19. - 1 5 2

(A) 7 (B) '5

IC) 1 3, (

20. .413
x.071

(A), .003304
(B) ..293230

,'(C) .029323
(D) .330400

s.,
21. A salesman woman

49 . charges 7 1. per cent
, '73 - ,

.commission On the sale
'(A) 49 (B) 9 of a b'o How ,much

TT 'was hl.s, er 'commission
for ser ing an $8,590
holisebo t?(C) 49 (D)

-`ZS'
1

(A) $6/3.50 (B) $740.00
$80.25, (P) *$900.75



Na.

-7 is between which
of the following
pairs ofhiumbers?

(A) -10 and -8
(B) -6 lland, 0

(C) 1'- -and -

(D) -6: end

;23'. If 1 and 1/2 baskets
'of apples weigh 18

what:is the
weight of 6
bask'ets 'of apples?

(A) 62 (B) 68 1

(C) 70 1 (D) 72

24. An ,employee at a
factory worked from
11:45 a.m.' till,
6:00 p.m. for $2.00
per hour. How much
did he /she earn?

25.

(A) $11.25 (B) $12.50
(C) . $12.75- (D) $13.00

The circle .above is
divided' into 8 equal
parts. What per cent
of the total area is
unshaded?

(A) 62.5%' () 12.5%
(C) (D) 75%

26. ri_4) (.783

(A) 31 (B) -31
(C) 32 (D)

= c/d, given
th4 a= c=8.

What is value of

(A) 6 (B) .4

(C) . 3 ID)

28.. There are' 30 mathe-
matics_books and 18
English books. The
ratio of Enggsh books
to math books'is

. 30.

`(A) 8 to. 3

(B) 3 to 8,
(C) 5 to 3
(D) 3 to 5

if y = + 2, then
when _x = '2, y =

(A) 7, (B)

(C) 5' (D) 12

23.x 4

(A-) 8-
g

(B)

30

28

(C) 48 (D)'. 128

A/b



t

'31; Which figure is not a 34.
parallelogram?

(A),
5

2 2

5

(C)

7.5
32. flow many yards of

fencing are needed to
enclose 2 plots of
farm land each 15 yards
by 3.7 yards?

IA) 30 (B) 64.

(C) 128 (D) 255

$ If the figure above, if
AB is perpendicular to
BC, then the measure of
angle ABE is

(A) 65 degrees
(B) 75 degrees'
(C) 85 degrees
(D) 105 degrees

B

!if the. figure ABCD
a)aove, is, a square

x with side 44- what is
the area. of ABC?

35.

31

29

(A) (B)

(C.) 1:6 .(D)- 32

In the figure above,
the degree measure of
angle ACE is

(A) 90 degrees-
()))' 85 degrees <,

(C) 75 degrees
-(p) 60 degrees



TABLE 1'

ROTATED FACTOR, MATRIX AND FACTOR LOADINGS
FOR'ENTIRE GROUP (n=570.

Variable Factor I Factor II Factor ',III

1
2
3

0.68583
'0.00947'
-=0.02864

-0.12282
0.44818

-0.0600

0.18868.
-0.065t9.
0.527g0-;

4 -0.0157 -0.10124 .0.21258
5 0.40266 0.10405 0.1886
6 0.69370 -0.05467 0.17284
7 0.00034 -0.02145 0.30277
8 0.15821 =0,12686 0.58728
9 0.07906 0.07223 0.39936

10 -0.13795 -0.03290 0 28032*
(11 0.42695 0.08877 0..04007
12 4.06523 '0.64161 0.03882
13 0.03123 4.06566 0.71304.
14 -0.05724 - 0.15150 0.12510
'15 0.29981 --0:00779. -0.12899,
16 .0.54471 . .0.03509 4.11589
17 -0.02873 0.76127 -0.04852
18 0.22761 0:02114- 0.5138q.
19 0.67255 -0.06887. 0.29820

* 20 0.11496 0.26555 -0.05374
21 0.74840 0.0685.6 0.09423

.4..06282 0.55031 0.07359
23 0.50555 0.05386 -0.06226
24 0.07394 0.65018 4.06418.
25 0.56807 0.08410 -0.05201 ?4

. -

+ sign indicates high. factor value when there is
agreement witb4the positive expression. of the
attitude. statement ;

- sign indicates-high factor value when there is
agreement with,the negative expression of the
attitude statement,

30.

2-
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TABLE 4

VARIMAX ROTATED*FACTOR MATRIX'. .

AND FACTOR LOADINGS
.
FOR FEMALES

t-

Variable

3
4

5
6

7

8

9

10
11
12
3,
14
15\

. 16

18
19
20
'21'

22
23
24
25

Factor I Factor II

.40.71261 4.21948
0.02230 -0.07337

-0,09941 0.56189
-0.03533 0.25779
0.46536 -0.03840

ti
Ors

t!tl.

5-4

0.76315 0.10354
0.04959 0.30841 °
0.15456 0.56085
.07288 0.39017

-0.12723 0'.34259

0.71441 --0.00204
-0.07620 .0.16050
0.01795 0.74121

-0.06731 0.18867'
.0:35336 -0'.14047
0.59848 -0.03955

'0.20142 0.52147
0.71635 0.7.7133(.

0:09080 -0.11569
0.82202-- 0d1959-

Factor III,

'-.0.02111 0:19114
,0.59620 -0.02793
'0.30564 -0.05723
048064' 70.03448

-0.04511
0.25126

.4).67743

0.12146
0.07561

;.,0:06505

.-0.13427
0.04878

--0.05427
.0.02016
6.67271
0.17828
-0.29987
- 0.0,3823
0.19327
0:75303
,0.02316
-0.04590
00.31:008
-0.04144-
4.0.45304
0.09993 .

0.46290
0.01777

+ sign indicates high factor value when:there isi
agreement with thw'positive expression of the
attitude statement

** .-:' sign indicitis'high facto value when there is
agreement with the negative e ression ,.)f the

attitude statement

33
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-TABLE 5

VARIt4AX ROTATED FACTOR MATRIX AND
FACTOR LOADINGS gOR MALES ,

Variable Factor Factor II ' Factor III
.

1
2
3
4

, .

0.66576, 0.15957.
0.02765 -0..02871,

0;01841\ 0.48331 t

-6.031961, 0.14775

-0,18941
05-r287
0,09046

-0,18195

.0.36252 0.09888' 6.22285,'

6 0,59857 - ; 04425771 -0.08066;

7 -0:03983, 0:26591 , - 0.08372

8
0'.13432 \ 6;60446 -0;03992

9 0.07768 i,,. 0'.42812R 0.01741

10 -04,14'356 \ 0.18451, -0.14053

11 0.53516 ' -0.11295i- ' .0 862

12 -0.01501 -- .0.00067 0;7093
13 -0,00266 \ J:77373 . 0.06215

14 0.00500 ,, 0.01656: \z-0,10803

15 0.23839 , -0.08730 -0.10843'

16 ;` 0.48650 ',-FT.,-0.18481 -0,04923'

17 0.03283 ,'. 0.03815 0.70869'

18 0.22813 `, 0.49600 0.03469
---0-:631-7-3---4/-. 0-.23.2.7._... _.._

20 0.13895 0.!31752,

_I-0,09.1.79

0;29950

21 0.67188' 0,10803 ,_. 0.07781

.22 -0.06134 ', -0.06764. 0.38365

0.37956 .=.0.07832 0.07795

24 70.11590 ', 0.015-98 0.70803

25 0.6263 -';:.-0.06494, 0.103124
I.

* + sign indicates high -factor value when 'there

agreement with the posi...kve expression of the

attitude Istatement

- sign indicates high factor val when there is

agreer lit with the negative expression of the

attitude statement

^4-
.1
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USE OF ANALYSIS OF VARIANCE/COVARIANCE TABLES,
.s,.

CODING DEFINITION
.

/ SCH School
'SB (S.), Classes 'a and b kighin school,.
SEX '- Sex - v..,

scas School x sex interaction ,

S(S)S within school x'sex interaction
.

ERROR Error term
---,

.--.

USE OF TABLES FOR MARGINAL AND REMAINING TABLES-

CODING 'DEFINITION.

VARIABLE 1 School
VARIABLE 2 Classes within school
VARIABLE 3 Sex'

sex 1 female
sex i= 2 male

1,

USE OF TABLES OF MARGINAL MEANS
School' Codes

.

General. Mathematics Classes Code

Junior H:S. #2,':Trenton
Churchill Jr. H.S., East Brunswick-
Highland ParkgH.S., Highlarid Park
East Orange Y:S., East'Orange

.Nbrth'Plainfield H.S.; North. Plainfield
)Grover Cleveland Jr. H.S., Caldwell
New Brunswick U.S., New Brkinswick .

2 114

3

"7. 5

6

7

Algebra Classes

-Junior B.S.'11J1, Trenton
Churchill. Jr.lf.S., East Bilinswick
Alexander Hamilton Jr. H.S., Elizabeth
East Orange ItS.; East'Orange
North North Plainfield
Grover Clevel4nd U.S., New` Brunswick
New Brunswick!! H.S., New Brunswick'
Highland Par.S., Highland Park

Code

1
2

3

4
5

7

8

35
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TABLE 6

ANALYS/S. OF VARIANCE FOR THE SUM OF.THE_ATTITUDO
FOR.tHE GENERW.MATHEMATICS, STUDENTS.

ANALYSIS OFlifilIRIANCE TABLE

SUM OF SQUARES 0:F MEAN SOUARt

1190561. 2774. 6 t I!SC564,-.4;d0.00

1774.43131 6 295! 73 c3;

z076.7S799 =ft 7 /.5444 397

303.36728 : 304.3:,719
425 Sret e' 741.9b15-70

122c.: o 7, 7.74.3',

47; n6eAES.:;.^ 170 10;

,

II

r 795.644,53
i43IO7
1.52691

.3.00565
474329

..72702

)

414

?.
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ABLE

.MARGINAL MEANS R THE SEVEN SCHOOLS HAVING- INTACT
GENERAL MAT TICS. CLASSES WITH RESPECT TO ATTITUDE

(SCHOOL)

illo414113 4246/211 1114'0673 . 45.4722 117.676e 1104414.
oop000.00m ***** o ******* **** ******* elroeotooefooOP

10.10484

1112.111995,

11.71423

11111411141$

D
41113.70298

4100442111

112426331

*.e004coso. *****
40.43424 42.26291

**** 0000ooporoio *** ********* *.000+

11406734 45o0721111 17.47440

0

bf

v`



TABLE 9 .

MARGINAL MEANS FOR.THE TWO GENERAL MATHEMATICS CLASSES
WITHIN EACH OF THE SEVEN.-SCHOOLS WITH RESPECT TO ATTITUDE

.4
.»

MEANS

VARIABLE

LEVE4

.7--
43

2 (CLASSES WITHIN SCHOOL)

C4.76CC9

(48E341E6

4 -

10.4583 62.2629 84.0675 85.6722 67.6766 . 61.48t4

... ***** ..., ****** 000 0.....14...4.4s.4........:4'.....
e oo ...44...r.40.04109.....

'
.

$... 00000 olOile.6.04. 0000 04 000000000#i0.0.....+....Vpo.o.+40s....0.......4..s..04.1.4.of.
80.45626 41221491 84.06754 13.07218 67.674146 .

444E43 .

0

.0
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TABLE 10

MARGINAL MEANS FOR- SEX OP STUDENTS. WITHIN THE SEVEN SCHOOLS
HAVING .INTACT GENERAL' MATHEMATICS CLASSES

WITH RESPECT TO ATTITUDE.

.7

A

PICANS

VAIll ASIA 3 SEX)
wo OP ..

1104141133 SUMO HOLM 05 AMMO Mane.111 * ** 11141.411 * 411

4'4'

o
115.27StS

32.0200111-

dmIMMIIIIFIL10

..+..Voi ***** ,to00. ****** Er'oefreovoi

e0.45E211 *LIM% 1611067541 : . 651172311 MIMS*. " W6411143-

O
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TABLE 11

THREEirAY TABLE OF ATTITUTOAL MEANS FOR ;VARIABLE ONE 1SCHOOL),

VARIABLE TWO (CLASSES WITHIN SCHOOL), AND VARIABLE THREE -(SEX)

FOR THE SEVEN SCHOOLS HAVING INTACT GENERAL MATHEMATICS GLASSES

THREE WA? TABLE OF MEANS FOR
114RIABLES 2(DOWN)1 3(ACROSS)

, 87.09090'. -88.42856

e°: :87.24998 84-.99998

VARIABLES 2 (DOWN) X 3(ACROSS)

rt f 80 .-6249f1 84..9998
As' 87.'749.98 81.49998
VARIABLES 2 (DOWN) X. 3 (ACROSS)

"L. 7.9.55554 74.20000
88:99998 79..0998'

VARIABLES 2 (DOWN) X 3 (ACROSS)

''95.57143 86.37498'
88.1,6666 87.83333

VARIABLES' 2 (DOWN) X 3 (ACROSS)

88'.85713 81.3999,9
. 73.79999' :85.82818.

.:VARIABLES 2(D9WN)X 3(ACROSS)
81.42856 72.16666

-84.20000 '84.49998
:VARIABLES 2(DOWN)X.34AcROSS)

87:99998 82.33333
81;74998 80.99998

VARIABLES
FOR VARIABLE

FOR VARIABLE

FOR VARIABLE

FOR VARIABLE

FOR VARIABLE

1. .2. 3:

1 AT.LEVEL NUMBER 1.

1 AT LEVEL NUMBER 2.

1 AT LEVEL NUMBER 3. .

1 AT LEVEL" NUMBER. 4.

1 AT LEVEL NUMBER 5.

AT LEVEL NUMBER 6.

."

1 *AT LEVET., -NUMBER, 7.

FOR VARIABLE .1

FOR VARIABLE
x.

g



i TABLE 12

TWOWAY TABLE OF ATTITUDINAL MEANS FOR VARIABLES 2 (CLASSES WITHIN SCHOOL)
DOWN x 3 SEX/ACROSS' THE SEVEN SCHOOLS HAVING INTACT

GENERAL MATHEMAtICS.CLASSES.

114WAY 71111.1 CF MEANS FOR VARIA011.14 N 8(001190111 MACROS,
40007546 104147$ . . .. .. .
,14.1154 13.6644 v

r.
VAM14111L2 3

atasPciNs

1.4147 4114444 -13.1194 44.0412 44.1433 - 11.1711
.

.... 00000 ............ 0000 .441......010.00P.0 o 4.40 000000 Ilmo 00000 4.` 0000 *wk..
g : .

141,11 1 ........L. ' 44*

o 000 oo 000000
41.41473 42.30641 0304102 64.09/47 44014336 - 41'47044_+

.0004#1010.000.

immisax,

1.1411. 1 A
1.1171,.. 2 S

101400147 POWS s
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TABLE 13,

( , ,
TWO-WAY TABLE OF ATTITUDINAL MEANS FOR VARIABLES 1 (SCHOO

DOWN x 3 (sm.() /ACROSS FOR, THE SEVEN SCHOOLS

.

,HAVING' INTACT GENERAL MATHEMATICS CLASSES:
, -, , ,

..rvo-imv. Tati.e CF MEANS FOR VARSAILES i COMMIX SgACMOSSI

,. 747043
a *4.14747

Ca.)

5

6407'776:
111.66963

-41302133...

241477
4427417,

62.714241 . .- . 1

43.24697
7700994
7.t04$4
S1*60906,
760 1

614 64

V1R1AIL2 ..... 3., .

LEUL
r.

RESPONSE
ra

,..

.

77.1000 040536 03.0076
; 5.9614 114.93 St

.II ..}1,.*Wal"-....-

,
,

4

c F ' sc G .
,_ 0.

LEVEL. 2 c D
'r"****4,temta **- t

774C4S96 0.01377 41300766 66,96140 , 0,911111 91,46902

VARIAOLE

LEVEL 1 a A
LEVEL 1 8 D
LEVU.. 3 C
LAVAL 0
LLVEL 6 4
LEVki.
IOW'.

6
7

F.

COINCIDENT P01472 d

0

,



TABLE l 4= j .

TWO-WAY TABLE OF 'ATTITUDINAL MEANS ,POR VARIABLES 3.'
(SCHOOL)/DOWN -x 2 (CLASSES. WITHIN SCHOOL)' .11012, THE 'SEVEN. SCHOOLS

HAVING INTACT GENERAL MATHEMATICS CLASSES

190119 TAKE-0e Num Pon vmepoLcs stooleux et ACNOS14
_ 4702972 10.11417

, 014,41147 114.47451
70:177741 114.499117
90.9731, 17.$119911
ssoassit 79.11990 .
711.797111 44.34993
111010404 - 41.37497_ .1

* RES'PONSC

-

,
ti

fi

.................... 02021.1100

. . .
1717 It

+
'79,0327 I, 02.4070 ' SU 3029 . 01,13Ot 9149731

...--. -
iS ,LEVEL 1 1,C . ''''.

c
0

..... - .- .-.-.... - - . ---- ........: en mallOm;r102.60

LEVEL 1 . . a ....' . IMO A 0.. 0 ..d.0 *** ** ..... ,
, 71149791 763272 - 12.44713 ' 411.30290 1101311011 94147310 '

.

VA01AM.E 1

A LEVEL 1 A
,. LEVEL 7 11

LEVEL 3- C
1.11VEL 0
LEVEL
{XVII.. Or

LEVEL 7 e
-COINCIDENT POINTS s f

r,
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TABLE .15 \

0 ,ANALYSIS OF. VARIANCE FOR THE 'EA* OF THE
,ATTITUDES FOR THE ALGEBRI STUDENTS

'ANALYSIS OF VARIANCE ABLE.

SOURCE z SUM OF, SQUARES D.F. MEAN SQUi. F.

'MEAN 2179143.95038
SCH , 884.81343:

.1
7

2179143.000 *0
126.401
174.3;.31

21983.37500
1.27516
1..1 57.48SITX77-----77393.70494

SEX 166.45755 1 - 166.4575 1.67924

80)SX 748.41037 13- 93.58678 0.94413
"FOR 31026.7730 31

"4\



TABLE 16

PRESENTATION OF NUMBER OF STUDENTS, PER CLASS'., CELL
INDICES AND ACTUAL MEANS -FOR- THE SUM OF THE

ATTITUDES FOR THE ALGEBRA-STUDENTS

Cell
US

,43 'Indices ,c-=

14 a . ..4 .-r'
- 0 W 0

U)
RS ,

V 0 SO
4i_ g*a .00

et x
ID cs (L)

Z US U) CS US !4*Z
q

1.6
13
21
10
13

5
12
-14
12

717
19

I7 1

9 I

6 f

11 ,

16
4 j,

18
8

10 l

9

,,. 15.... \
.9

'14
10_ ,

6
8
4
ft:
8
6

1-
1
'I
1
2
2
2.

1
1.

22
e 1

1
2

.

1
2
1
2
1:
2
1

.

85.50006
85'.84615
54.80952

-88;40000
.82.38462:
85;600,00'

''93.16667
2 2 2 87.'64286.-
3 1 1 86.75000
3 1 2 86.705,88

33
2.

,2
1
2

86.31579
'86,37143,

4 1 -' 1 -` 89.44444.,
4 1 2 88.00'000
4. 2 1 85.18182
4 2 2 88:31250
5 1 1 83.50000
5 1 2 3.27778
5 2 1.1250Q
5 .--2 6.,00000,,
6 1 1 82. 33333
6 1 2 - 81.20000
6 2 1 86 .22222
6 -.2 2 85.6 4286
7 1 -1 91.90000
7 1 1.. 2 9 0 . 3 3 3 3 1
7 2 '1 84.50000-
7 2 2. 90..50000.
8 1 1 4- 9 . 3 7 5 0 0
8 -'i 1 -2 87:37500
8 : 2 1, 96.16667
8 , '2 2 82.135714'

. 55
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TABLE 17

44ARGINAL' MEANS FOR THE EIGHT SCHOOLS HAVING INTACT
ALGEBRIOCLA SSES WITH RESPECT TO ATTITUDE

tfYEL

a
,

3

4

S

8

83.7021 84.8250 ,85.949 87.0708 8.1938

i49.31,413

000 o OOOOO

187.36360
-

,

1. 86.56349
L.;
/ 07.69044

85549S7 /

89.2 +95

00.65514

03.70210

cy,

. * OOOOO 0
04.8249S 85.94786 87..07076, . . 88.1931631 89.31631

OO O * ***
9.3165._

,
S.

1.. *
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TABLE 18

.MARGINAL ATTITUDINAL MEANS PQR THE' TWO ALGEBRA CLASSES

WITHIN EACH--OF THE EIGHT SCHOOLS'

A 4 1 14,0 SLAM .

V882681.2

L11814. -

I (CLASSES WITHIN SCHOOL)

113.7022.
1 84.8200 ISS1471 ' 1700V0S '88.1034 .

, 401121611

S. soot 9 00000 di
to ipaoast

.
.

- .. .... . . . :- 1.

,,0678470 - .i
ID,

ft 41.09002 .*

6. 0..0 et o
.634702104:: . 604,624110

.

A.

0000

05.147
, .

for. 00000 osees****0**.o *****
'81.07074 ; .111442112113 ,.1110.31613

59
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' 'TABLE 19

MARGINAL ATTITUDINAL MEANS.FOR SEX OF STUDENTS WITHIN THE RESPECTIVE`

ALGEHRA.CLAS.SES WITHIN ;,EACH OF THE EIGHT SCHOOLS

It 666INAL gt .A 14- S

r

Ti

633011
.z.)..

00.216113

ee.oens

-6414250

A

L

6549479

c.-- *
' 83.7021n 114.029e 650474116

67.0706 36 See 3366
### - * .fr

* 0000 ** 0000000 o
67107076 *39363 -61131661

61



TABLE 20 :as

YA.THREEW4Y TABLE, OF ATTITUDINAL MEANS FOR
!!VARIPLE TWO (CLASSES WI THIN SCHOOL) AND

, FOR THE. EIGHT- SCHOOLS HAVING INTACT

i1IREE..41AY.TABLE:Oi'MEANS TOR VARIABLES
2VARIABLES, (DOWN-) 3

85-.499W -85.84615'
94.80951 88;39999

VARIABLE_S 2(DOWN)X.3(ACROS11 FOR
, 82 . 3846 1 85.599997

93.16668 87:64285
li:ARIABLES-2(DOWN)X 3(ACROSS) FOR

86.-74998 f 88.70587-
.86.31578'. '85.57143

VARIABLES 2(DOWN)X 3(ACRCSS)
89.44444 .117.99998
85.1818i '88.31248

VARIABLES'2(DOWN)X 3(ACROSS) FOR
83.49998 83.27777
91:12498 , '85.99998.

ARIABLES 2 ( -DOWN) X 3 (ACROSS) FOR
82.33333 :81.20000
86-.22221 85.64285

`VARIAALES 2 (DOWN) X 3(ACROSS)
91.89999 90.,33333'
84.49998 90,49998----

VARIABLES.24DOWRT)(3(ACROSS)
.,...89.37498 877498

96.16666 82.85713

VARIABLE ONE X
VARIABLE THREE.
ALGEBRA CLASSES

CHOOL) ,
( SE )

1. 2. 3..

1 AT LEVEL NUMBER

VARIABLE 1 AT LEVEL

VARIABLE 1 AT LEVEL

FOR VARIABLE 1 AT LEVEL

VARIABLE I AT LEVEL

VARIABLE 1 AT' LEVEL

FOR VAR T "1--- AT LEVEL

FOR VARIABLE 1 AT LEVEL

62

NUMBER

NUMBER 3

NUMBER 4:

NUMBER 5.

NUMBER 6,

NUMBER 7.

NUMBER 8.



' TABLE 21
..; ,"

TWO4WAY TABLE OF ATTITUDINAL MEANS FOR VARIABLES 2 ( CLASSES WITHIN SCHOOL)

A DOWN x 3 SEX/ACROSS EIGHT" SCHOOLS' HAVING ,INTACT,ALGEBRA,CLASSES

..

ripo4dor TABLE OF meANs FOR voatAbLes 2(00wNIX 31ACROSS)
Gip; et. esoy_

89.68588 ' 86.99078- -
A

RESPONSI
VARIABLE 3

86 *042 86.7709
--10:-.4.****oro * ** *or *

_LE VEL - r A

P
87.4997 88.2284 86.9571 69164639'

..oeirpolo01

---,-- Lamm I A;
...-

86.04219 86.77092 1.

- 87.49966

1,'''-..

v

, LEVEL .2 A
LEYtt. 2 4 5....,

CO INC SOCNT 'POINTS 4 .1,
..

. .

88.22839
.4

88.957141" 89.68314-

G3

4-

ti
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; TABLE

TWO -WAY TABLE"; oir ATTITUDINAL MEANS VARIABLES (SCHOOL) /DOWN
x 3' (SEX)/ACEOSS FOR THE EIGHT SCHOOLS SAVING INTACT ALGEBRA CLASSES

.

TivOINti TABLE OF MAWS FOR timiSMILIS 1100.m)Ji ItACMOSSI

0.0287
11.31
07.3114#
IsI777410

__..1141911410 'swirls

"

.

0001141
116.4,3CI
4111,111422
u.t3e17
G3.1142

11641.041

le:

1`;

," "

1 0-N C

s

VARIABLE 1 3

F

5M 3
. . . .

17.1411* 49.0311 - . 9440111

****** 6_10,40

'' C... 0 JI A

- .....e
, .

91,77011
*0 .__.- 63'421

.

A
or,

03.41141
A

E II

04.29119

....-._6 ---.
. , 4 -

'Wm 00000 sib\.
e74istso 0940310S \ 110 14010

00000 ....
. 01.77010

0

1
VARIABLE

lj

1.1vCi. 1 A

1.0acti.
.3 A C

Let
1.4triL. 0 E.

LEVEL 0
LEVEL 7 G

LtVtL 6 N

COOK I0f..NT POINTS*
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TABLE 23- '
..

TWOWAY TABLE OF ATTITUDINAL MEANS ,FOR VARIABLES 1 (SCHOOL) DOWN '4,,::,'

x 2 (CLASSES WITHIN SCHOOL) FOR THE EIGHT SCHOOLS' HAVING INTACT ALGEBRA CLASSES.
.

.

T*064ef TAMA OF MEANS 6OR VARSA6LES
91.6R475

1(001041* 21ACMOSS)

E2.91274 91.4C4175

06.7.17S2 16.44359
18.72220

..-

. 13.30167 86!6747
61.76615 15.63253

St.499972galkt1
08.37497 19.51369' 7

VARIABLE 2

LEVEL

_LEVEL 2

61.7666
4....- ,

,

11, E

000000 oo

27.7343

.
r

-R E S P-ON S C

61.76165 63.73427

45.7019 6766456 oo

A M

196373 92.6046

* e",0 ** 00000

'r C o

o
65.70169

VARIABLE .1

CCVCI. I A
AWCVEL 2,18 tl
LtVEL 3 c

'LEVEL 4 a 0(
S E

Loft'. 6 f
LEVEL -7 G
LEVEL 6 H

COINCIDENT ROINTS'im

,s'

po, s

*4
87.66951 063733

A.

**** *
616047$

.



TABLE 24

ANALYSIS OF VARIANCE FOR THE SUM OF THE ACHIEVEMENT
FOR THE _GENERAL I4ATHEMATICS STUDENTS

=

ANALYSIS OF- VARIANCE TABLE

D.F. = MEAN SQUARE F

30872,11-3,83:1 1 30872.83594 1434.34448
1446..62633 6 241.10437 11.2d165
583.-9§Tir 7- - ,83,A2758 3.87603

3;9860'8. 1 .38608 0,18519
--'----514117617---_- 6 7-117:13747777"-C471117---

,W.Sx- 6 6. 18742' 7 ..9_;45534° 0.43929
ggimin-ter----7-7---110 2 1. 5 2 490

0v



PRESENTATION OF NUMBER OF STUDENTS PER CLASS, CELL
"INDICES AND ACTUAL MEANS FOR THE SUM OF THE

ACHIEVEMENT FOR THFOENERAL MATHEMATICS STUDENTS

Cell.

in Indices;
,o

O M : 0 in 5 0,0 --0

O -1-1 .0 ri 0 - 0 ()
Z in U) U . CS) A Z

,--3.1 1 1' 1 11.27273

7 1 1 2 12.57143
12 1 '' 2 1 11.75000

11.-- 1 2 2' 14.27273
8 2 1 1 17.00000
6 2 1 2 17.66667-

. 4 2 2
3I

'18.25000
8 2 -2 2. 17,75000
9 3 1 15.00000

-5 3 1 12 _13.40000'

9 3 2 1-^ 3.8.33333'

5 '3- 2 2 1,,40000
7 4 1 1 6.71429_

T

8 . 4: i ' 2 6.50000

6 4 2 1- 10.16667
6 4 2 . 2 -8.66667
7 5 1 15.85714

10 5 , 1 2 13.90000
5 5 2 14,4000

.11 5 2 15.4545
7 _ 6 1 B.8571(

6 6 1 2 10.50000
5 6 2 1 18.00000
6 6 . 2 2 18:16667
2 3 1 1 4.o0o0o -
3 7. 12' 2 -140.0qou
8 7,- 2 1 1.75000
6 7 2 2 12.00p00

70.^
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A 1 A.t.- N a

VARIAELE

ILEVEL.

1

TABLE 26

_MARGINAL ACHIEVEMENT__MANSTiVR THE SEVEN SCHOOLS
HAVING INTACT-GENERAL MATHEMATICS CLASSES

L.

1\-

1 (SCHOOL)

7.0510 - 0.7969 . 1167419 1344060 If 1160310 170700 .. .......1....1
P*

164

a
.

*
.»......

JP

00*.
1

2
a

.

13.02430

'17.57610
...

'

- -...--.. .-..- ... ---.........-..-

3 18035E9

7.051E5
.,

0 L4.096V5
/

a 139959

7 11.09473
. .. ,,

71
kr. 0,

7.05105 9079606 11.74107.

*11....** 0000 :
1166149 ,20.611600 .

.;::7400.
000000 .......

o

72



TABLE 27

jMARGINAL ACHIEVEMENT MEANS FOR THE TWO GENERAL MATHEMATICS
CLASSES .WITHIN EACH OF THE SEVEN SCHOOLS

VARIABLE 2 (CLASSES WITHIN SCHOOL)

t.tvv. 7.ette 9.7969 114,7419 . 13.6669 15.6319 1902169:

. 0000000 o
-ID

1 12.39501 .
... .

2 14.67644
.

.. .

o o ,'*
7.0005 9.71666 1174147 13.66664 15443169 . 17.57669



1.1. i 3,N A I.

VA11111101,k

i

' \ LLEVEL

/3444511S7

4. 13.64365

.

A-

Y

. TABLE .2.8

MARGINAL ACHIEVEMXNZ MEANS FOR -SEX -OF STUDENTS WITHIN
THE RESPECTIVE GENERAL MATHEMATICS CLASSES-WITHIN

EACH OF THE SEVEN SCHOOLS_

.

745111 9.7969 11.7419 1314069 }11.03111
I 17741, -

** ** 7344 ** ***** * 4.444

. i .r.
-/, 4 - .

.
' H. '...,

* ***** ° *****44
711Z1a5 .144790810 11.74117 .- 13.686141 1111.63119 ' . : 17.57689 ,

A Pt S

.(SEX)

I-

we.

- rr
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TABLE:, 29
.

A THREE-WAY TABLE OF ACHIEVEMENT MEANS FOR' VARIABLE ONEASCH06176-
VARIABLEAIWO (CLASSES WITHIN SCHOOL)f...AND VARIABLE THREE (SEX
FOR THg SEVEN SCHOOLS HAVING INTACT GENERAL MATHEMATICS. CLASSES

THREE -WAY TABLE OF
VARIABLES 2 (DOWN) X

11.27273 12
. 13.75000 '14

VARIABLES'2(DOWN)X
16.99998 17
18.24998 17

VARIABLES, 2(DOWN)X
15:00000, 13
18.33333 16

VARIABLES2(DOWN)X
6.71428 :6

10.16667 8

VARIABLES 2(DOWN)X
15.85714 13
13.00000 15

VARIABLES 2(DOW)X
8.85714. 10

17.99948 18
VARIABLES 2(DOWN)X

9.00000 14
11.75000 12

MEANS FOR
3 (ACROSS)

.57143 \

.27273
3 (ACROSS)

.66666
,74998
3 (ACROSS)
.40000
.39999
3 (ACROSS)
.sp000
.66667
3,(ACROSS)
.0000
.45455
3(ACROSS)
.50000
.16666,
3LACROSS)
.00000
40000

VARIABLES'
FOR VARIABLE

FOR VARIABLg.

FOR' VARIABLE

1. 2,.
1 AT LEvgl,

-1 AT LEVEL

FOR VARIABLE

FOR VARIABLE,

FOR VARIABLE

FOR VARIABLE

3.
NUMBER.1.

NUMBER 2.

1 AT LEVEL NUMBER 3:

1 ATAVEL NUMBER 4.

1.AT LEVEL,

1 AT LEVEL

1 AT LEVEL

NUMBER"5._

NUMBER 6.

NUMBER -7.



/10 hi ttafiEL4tAISKIM,Zelt MARPAHLES (CLASSES WITHIN
tOtolayo -,-*ItIcAttyibro-vnystztwfigpilis HAVING INTACT ,

. ';VAtiltAtcs,SAVOINXV.X.ES'

O

'1001-404444est4E, OM...V. 11;

-9:44** ..z1-30489 /4.111111 Mane
'tki'41'406**N4,....,44.**(00.4i.i.**1.744.1 4.404 114.444,44.41114111141444

*":*4'V'"4001

a '4.

Vrgii14%**44104v" lineishiikIiworV 1.* 4) 'to .04
s4b.

,..e. y

t.tfie4 *4,411411116 4111411110 14.141441 14174101

#

0

..now

80



;

'a

TABLE 31

I

TWO WAY TABLE OFACHIEVEMENTMEANS FOR R-VARIABLES 1 (SCHOOLVDOWN

X 3 (SEX) /ACROSS FOR THE SEVEN SCHOOLS HAVING INTACT
GENERAL MATHEMATICS CLASSES

two.var.TAKE Of MEANS P0* VARIABLES &IMMO' 3CACM'ISS1

L12.51136
17624S6
16.26666
6.44046
14.62617
13.42656

..10.37560

1302206
*7.70631
'14.60000
.7.12333
14.47727
'14.23333
12.6000

r

7.

LEVEL I

LEVEL ' - .2 .0

81

. .1

RESPONSE

633 9.60b3 11.6333

0000006..........

N 0 "6 A

6

it
.....*....* ********* **********

13.6563
*** *

P E

. "et

A E C

**********

1 .esss 17.7043
*....*....*....*

Ards

O.

17.70630

7.16333 9.60633 31.63332 13.65632 15.66231

VARIABLE I

LEVEL I * A
LEVEL 2 0 5
LEVtL 3 * C
Ltletk. 4 s 0

Lum. s t
ctvet 6 * P
LEVEL 7 s G

,COINEIOENT POINTS *

fel

82



TABLE 32

icAtis-'70 VARIABLES 300L)/botbi...,TABLE OF -ACHIEVEMENT
X 2 (CLASSES WITHIN: SPAOL) FOR THE 'SEVEN SCHOO S, _RAVING _

INTACT GENERAL -MATHEMATICS -CLASSES

11141,311411-Of 6117.11$ 11111411.111'.- 110114)1 tfACOO5S1
111-.11411,: 34.01136 `.
043031: -- '1'13 01011

44i*Goto-i -'47:3101$
-7;441071k

1,11.41.171117,..«- 1..13317
'141..17117 -'111.01331

'461,41/0 11.07$00'

00071

s0

r

*11111001SC

141014 13.4131 1,1 I 110411 180433

. **** ..ro *** -. *** *

r G A

O.

oett 0.00131 11#11711 -'`

. s .

. " ':i
i9,4044:C % 4
. .

Latni; t
.0.10. It 0
`,.:1.1t/ti.. 3 C
LEY[. -, a 0

totti. 0 go F
1.1041. 7 * 1

COINC1000 1001171- fit

"
,k17 k. k '

t

i
C CI .

6 4 ' A.. 4, ...01 9 ' i ,...

AC i ' ,' « . g 111.
,

4

13.41284 111.7100 11 01330

r

r



SOURCE

MEAN .

,SCH
B (5)

EX

TABLE 33

ANALYSIS OF VARIANCE FOR THE SUM OF THE ACHIEVEMENT
FOR THE ALGEBRA CLASSES

ANALYSIS OF VARIANCE TABLE

SUM OF, SQUARES D.F. MEAN, SQUARE

133673;46567 1 133673.43750 5194..31641

3920.28749 7 560.04102 7 21.76221

2222,03439 fr 277.75415 10 .79304

60.47165 1 60.47163 2.34982"
1. 79471

(S) SX 82.61510 . .8 10:32689 0.40128:'

RROR 8054.921
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TA6Li1 34

PRESENTATION .cilf NUMBER OF STUDENTS PER CLASS,,
CELL INDICES I AND ACTUAL MEANS FOR THE SUM ;

THE ACHIEVEMENT FOR THE ALGEBRA STUDENTS

4)
44 0
o''0- 0
0 4-)
Z U)
16
13
21
10
13
5J

12
14
12
17
19
7

9

11
.16

4

18
8

10
9

15
9

14
10
6
8

4

8

8

6

7
--

-I

Cell
ndices

I-1
r 00 IA

id
id
040 id

r-i
X
W

4)0 0
.U1 CI ' . trI 4.-

1 1 1`-- 16..6_8750
1 1 2 16:30769

- 1 2 1 - -27.76190
. 1 2 2-- 27.40000

2 1 1 21.76923
2

2

2
,

3

1

2

2

1

,

_.,

, 2

1-
2

1

23.00000
21.16667
24.50000.
22.91667

3 1 2 21.70588
3 2 1 22.36842
3 2 2 24.57143
4. 1 1 11.88889
4. 1 2' 11:83333
4 2 1 14.63636
4,
5.
5

1

1

2

1
2

,

11.62500
21.75000
21.38889

, 5 2 1 .20.37500
5* 2 2 19..10000
6 1 \ 1 22.55556

- 6
6

1

2

\

1

2

1

23.40000
26.77778

6 2 2 27.57143
7 1 1 17.40000
7 ,

7
1
2 ,

2

1,
22.50000
72.25000

7 2 29.50000
8 1 1 22.87500
8 1 2 25.25000
8 2 \1 23.33333

-0 2 ? 23.57143

64'

66
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- -..- -

MANGIN

VAIIA5le

TABLE 3,5
42

7

_MARGINAL ACHIEVEMENT MEANS FOR 2HE -ErGHT SCHOOLS

.- -HAVING INTACT ALGEBRA-CLASSES'
r

t (SCHOOL)

-LEVEL

. 22.26de5

2 22.03t3
.

3 2250311

4 11.49991

5 20.04S50

0

r

124f000 15.02515 17.5510 *= 20.0766 . 22.6021,-. :!.2276*

4

6'--"-'---25.12722

27 21.611712

0000 groom* Pogo ***** # OOOOO eoo

r

Ore

'

22.7S3qe

OOOOO

- 124999c '
1$.02551 11.55103

S

.

24.57655 22.60208 2: 27.12

87

O



TA E 36

MARGINAL ACHIEVEMENT ME' S FOR THE : TWO ALGEBRA
CLASSES WITHIN EACH' OF THE EIGHT SCHOOLS

(CLASSES` WITHIN -- SCHOOL)
t

125000 150255 - 11.5520 20.0766 . 314410:21 . , 115.12711.

SAUL., , t *** ..4,..6460.0.10P *ern** ***** 1, 4, .
...

Ch I 20.278CE

******
12.4999V MOMS

ti

ITSi/03
6401o

2090760

.

:Iiii ***** 4+
22.6020111 216127414

90



'-traotTa e A N

'V4414514

ahi w
TABLE 17,..

.

MARGINAL ACHIEVEMENT MEANS FOR SEX OF STUDENTS
WITHIN THE RESPECTIVE,. ALGEBRA CLASSES

',WITHIN, EACH =0F THE EIGHT SCHOOLS

Z.
I C'

(SEX)

'

J. ,
LEVEL

'..

120:060 -2 Si-0755 373510 . .1, 20.0766 22.6021 ' ' 251274

.........C.........t., 4.. e...4'
................4".......**6.4.64.9.6 is 000000 6.... -

.

: '

I 21.325!0
It ._.. o.

Cr)

6

22617E1 .

.

2

,91

o 00000 ,

.12.49999 15.0:551 I'.55103 20.07655 22.6020 25.12761

If

- ..._ 0



TABLE 38

THREE -WAY TABLE OF ACHIEVEMENT MEANS FOR VARIABLE Oft, (SCHOOL),"
VARIABLE TWO (CLASSES WITHIN SCHOOL), MD VARIABLE THREE (S X)

FOR THE EIGHT SCHOOLS HAVING INTACT ALGEBRA CLASSES

sy.

,;

EREE-WAY TABLE OF MEANS
VARIABLES 2 (DOWN) X 3 (ACRSS)

16.68748- 161.30768'
27.7619A_ .27:39999

*MULES 2 (DOWN) X ,3 (ACROSS)
%-:;' 21.76921 .22-.39998

21.16666' . 24.49998,
rm. ;AMES 2 ( DOWN) X 3 (ACROSS)

22.91666 21.70587 .I
22.36841 24.57143

VARIABLES 2 (DOWN) X 3 (ACROSS)
':1.1.88889, -11.83133
-14 .63636 11 .62500

VARIABLES 2 (DOWN) X 3 (ACROSS)
23.74998 21.8889
20.37498 19.09999

VARIABLES 2 (DOWN) X 3 (ACROSS)
, 22.55554. 23.39999 _

46 .77777 27.57143
-VARIABLES 2 (DOWN X 3 (ACROSS)

17.39999, 22.49998 ,

22.24998 29-.49998
VARIABLES 2 (DOW/4) 3 (ACROSS)

22.87498 _25.24998
. 23.33333 23.57143

.VARIABLES
FOR VARIABLE

FOR

FOR

FOR

,

FOR

FOR

FOR

FOR

1. 2. 3.
1 AT LEVEL NUMBER 1..

e

AT LEVEL NUMBER 2.VARIABLE 1

VARIABLE 1 AT

VARIABLE 1AT

LEVEL NUMBER 3.

LEVEL NUMBER 4.

VARIABLE 3 AT LEVEL NUMBER 5.,

VARIABLE 1 AT LEVEL NUMBER 6.

VARIABLE 1 AT LEVEL NUMBER 7.

,

VARIdZLE 1 AT LEVEL NUMBER 8.

93



t

4

- ,

TABLE L39 .

TWOWAY TABLE OF ACHIEVEMENT/ MEANS . FOR VARIABLES 4. ((LASSES SCHOOL)-

DOWN,' X 3 SEX/ACROSS SEVEN SCHOOLS HAVING INTACT ALGEBRA CLASSES

\

TVOWAY VAELE OF MEANS FOR VARIABLES' 2I0004/M. 31020SS,
, % *,

22.23305 v 2344798?

VARIABLE

19.9403
1 20.6902 21-3191'

**is. oCtio4ofoo Otoll,eso

A *es, ONSE
(

.

_tem 1 .A.

22.0800 22.7400 23.47119'

*** * 000000000000
000 oo

.LEVEL_. ....._2
A

'''..

****** 411.0qopoo;OhlooOloo
* ,014peo.."......

19.98033 4.61024'. 21.3801 i

..)
' 22.08005

VARIAULt 12 7"-

LEVEL t N A
Ltvgt. 2 .-n

bUNCIOtNT POINTS w

0

-

z
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SS

C.

S.'

TABLE 40

TWOWAY TABLE OF ACHIE'VEMENT' MEANS FOR VARIABLES I. (SCHOOL) /DO

x 3 (SEX) /ACROSS FOR THE EIGHT SCHOOLS HAVING INTACT ALGEBRA CLASSES
.

7110aVAY TABLE OF MEANS FOR VARIABLES 11001008 3141010551 t 0

96

21.40,4, 21.74990.-

22.64153..;
11.72917_13.24242

22.06248 . 20.24443

24.64464 115.46570 '

,--19.4124914----2,144119F
23.10414 ..24.41071

VARIABLE 3

, -
11.7292

_

a

'so **

11.72927 ' 14.50333

14.5033

ONSi
,.

S

17.4370 20t2916 23.14$0 24.0000

4 0 E A C H r
C S. F 6.

******** ********

17.43740 20.29164 23.14101 0599997

VARIABLE 1

LEVEL 1a A
LLVCI6 2 U d

LEVEL 3 C
_Lerci. 4 4

LEVEL. 5 a E

WWI. 6 a F

LtVEL 7 s O

LEVEL 0's
COIRCSOiNT POINTS

,
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-TABLE 41

TWO-WAY TABLE OF ACHIEVEMENT MEANS FOR VARIABLES 1 (SCHOOL)/DOWN x 2 (CLASSES

--I, --WITHIN SCHOOL) FOR THE EIGHT SCHOOLS HAVING INTACTALGEBRA. CLASSES. --
--

71110.011AY T Atte..
16.49757:.

OF MEANS FOR V4R1AOLES itopwelx

27.58095
ttAcmoss)

22.384E0 ''22.83331
T

.troatte 21.46491
11.86111 13.1.1066
22.56943 19.72149
22.92727 27.17459
19.94960 2517498
24.06248 23.15236

4
ItC5PCINS'E

<

, o
4

...4 11.86:1 15.0051 18.1490 ' '21.2930 . 24.4379 . *7.5909

..4
I oo 4:7

4.:
4

,

T.LEVEL 1 0 A G m
,.

COE r

_Lo n._ o. "A
,

.

.,,,
8 6 P A . ....e

4'
9.

i.......040.0.04 OOOOOO .......07 OOOO to48.;........0(...***** ....4....4'..........
11.86111 15.00508 38.14903 21.29300, ' 24.43697 22:580113

J 1

VAR1A8LE

VAR *MILE

LEVEL, 1 A

LEVEL 2 8
. LtVtL 3 m C

Ltftl. 4 a 0

O

LtVtL S E

',LEVEL 6 a F
Levee.. 7 G

LEVEL 6 N

COINCIDENT POINTS' at

7,
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TABLE 42

T`ANALYSIS OF'COVARIANCE FOR THE GENERAL
MATHEMATICS STUDENTS

ANALYSIS OF VARIANCE' TABU:

SOURCE. SUM OF SQUARES D .F . MEAN SQUARE r
MEAN 1)

.
.

'.05804 .1 0.05804 4400306
rpr7 1752 .4411T 6 291.07149 i.ns .0938
SB(S) ;454.24358 7 64 .'97763 3.42752
SEX 22 .35728 a n .35728 I .no911,
''SCHSEX 47485716 6 7.97619 0.42074
rrgrgr-T676-079-7 `---7-47 8 .09562 I). 42704
tOVS- - 455.2 3177 1 455 .13755 24.01340

ERROR- 320 3.84362 169 18 .95764

100
r
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TABLE 43

PRESENTATION OF NUM:1E4'0F STUDENTS PER CLASS,
CELL INDICES AND PREDICTED MEAN FOR THE

GENERAL MATHEMATICS STUDENTS

0 Cell
N Indices o

to

4J .t.)

44-0 .-i 0
0 4V : 0 01 -4'0 o in col
c; .4

A i Ail' X
0 r-I 41) E 0

z vl ti) C..) v VI Pi Z
11 1 1.-"''h '1 10.79559
7 1 1.L 2 11.87641

. 12 1 2 1 13.24695
,. 11 1 2 2, 14.13617

8 2 1 1 17.57606
6 2 1 2 17.53011
4" 2 4 . 2 1 17.66551
8 2 2 2 11, 18.183544.
9 3 1 ' 1 15.75026
5 3' . 1 2 ,15.02259 ....

96 3 2 1 17.54524

7 4

2 2 17.07786'
1 1' 4.85580''-t.'

5 3

8 4 . 1 2 6.13947
. 6 4 2 1 951411
6' 4 2 2 8:06860

a.
, 7 5 1 1 15.'09231'

10 5 1 2 14.3498I
'5 5 2 L 14.68775
11 5 -2- 2 15.18412
7 6 1 1 9.30231
6 6 1 2 1/.45.379
5 6 2 1 . -17-. 91.3:75
6 6 2 . 2. 18,41155
2 7 1 1 t.8.37479
3 7 . 1 2 /14.29.780
8 7 , 2 1 / 12.14281

''.---, 6 7 2 2' .12.51498
)

51.bmws,

73

101

4'



OVA 111 1 11 A I. *CANS

1

N.

TABLE 44

MARGTNAL MEANS FOR THE SEVEN SCHOOLS HAVING
INTACT GENERAL-MATHEMAMS -CLASSES e.

YAM A1.2 I. (SCHOOL)

12.24,324

2 17.76611'

3 16.43433

6.9t533

S 14.63661

141d .10320
...,...

1220396

6.9653 9.1415 11.2974. * 13.4536 $114610

S

pa

C

17'..7f 4

4 #

, IV

OOOOOOOOO ****** ****************** **************** ******** 4.144+
6. se:33 944143 11.29764 $3.ap360 17741

p

4.

103



VARIABLE

TABLE 45

MARGINAL MEANS FOR.THE TWO GENERAL MATHEMATICS
CLASSES WITHIN EACH OF THE-AEVEN SCHOOLS

(CLASSES_ :WITHIN SCHOOL)
5.

15.4053 9.143 B t1e2976 13.4534 111.6104 ,11.7641
capeo....) ****** * OOOO OOOOO .0..... OOOOOO ire:41,

12,46t16

146.6VIS5
a

*

8490533
OO 1edo,Ohb000lleaego*4014isoote

9o14148 11.29764 . 13.453410 15e609115 17.76610

105



TABLE 46 a. *

MARGINAL MEANS FOR SEX OF STUDENTS WITHIN THE RESPECTIVE GENERAL
MATHEMATICS CLASSES WITHIN, EACH OF SHE SEVEN SCHOOLS

11,0011$ I NAL *CANS

ti

0,

6.5123' 6.1413 21. 2976 13,4376. . 16011 ee 1 7. 7441 1

* 2........000000000000000000044. ..04...6...0.41... o oo 01O o -AP

23277e: :

2 13.OtS54

C: cm
1Criego6 ******

. . 41.9t533. 9.14146 11.29764

.. t .

. .

s

(4101,00441ooe 000000
1:7;453110 16.609110 . 17.76616

C

S.

107



0

TABLE 47

V

A THREE4AY.TABLE OF MEANS FOR VARIABLE ONE' (SCHOOL),

. VARIABLE TWO (CLASSES WITHIN'SCHOOL), AND VARIABLE THREE ($EX)
FOR THE SEVEN SCHOOLS HAVING INTACT GENERAL MATHEMATICS CLASSES

1.1

THREE-WAY TABLE OF MEANS FOi
VARIABLES. 2- (DOWN) X 3 (ACROSS)

10 :79559 .11.87641
13.24695- . 14,13617

VARIABLES 2 (DOWN) X 3 (ACROSS) FOR VARIABLE 1 AT
17.57605 17.53011

. 7 4

VARIABLES 1. 2 ,

FOR VARIABLE '1 AT LEVEL -NUMBER 1,

17.66550 , 18.18353
.VARIABLES 2 (DOWN) X' 3 (ACROSS)

15:75026 15.02259
17.5483 17.07785 .

:VARIABLES 2(bOWN)X 3(ACROSS) FOR VARIABLE1.1 AT LEVEL
`4.85586 6.13947
9:.51431 8.06860

VARIABLES' 2 (DOWN) X 3 (ACROSS) -Fat -.VARIABLE 1 Al LEVEL

FOR VARIABLE 3: AT

O

LEVEL NUNIEER 52.

LEVEL NUMBER 3.
.

44

15.09231' '14.34982
14.68775' 15.184 -72

VARIABLES 2 (DOWN) X 3 (ACROSS) FOR VARIABLE 1 AT LEVEL .NUMBER

9.30233.--; 12.45379
17.99374 18.11154

VARIABLES 2 (DOWN) X 3 (ACROSS)
8.37479 1":29780

-3.2.142.81' 1.51498

NUMBER 4.

';

NUMBER 5.

FOR VARIABLE-- 1 AT LEVEL NUMBER

6.

7.

4

109.

:1



TABLE 48

TWOWAY TABLE OF MEANS FOR VARIABLES 2 (CLASSES WITilIN SCHOOL) DOWN x 3

SEX/ACROSS SEVEN SCHOOLS HAVING INTACT GENERAL.MATHEMAT/CS CLASSES-

2MOilAt TABLE OP MEANS FOR VA*11124.22- 200iN12 3(ACMOSS/

1*.011210 140S391

,VA2SABLE 3

stows:

ISUAL r 2 .A

EENEL .2

1111171116

_RES PONS-
, -...

12.2,33 MOM 13.513k 14.13$I
.

140231

elloesselorpleiti4.4".0. 0000000 #4444.........**........** .e..*

8- 6

1241.1,231..

A i .
-Do

T ,IPooev,00di ***** ******

124010046 13 12341 SO4 3111741 1471391

VARSIOALC "--2//

LIEVCC
2 At B

COIMCJEENT POINTS .111

-"`

Sl

-4,4 `r"
.4.5

Li I.



TABLE 49

TWOWAY TABLE OF MEANS FOR VARIABLES 1 (SCHOOL)/
FOR THE SCHOOLS HAVING INTACT GENERAL MA

\
76011A1-7ArLE OP ACAS POI; VARIAILES 11130410431 3 /ACROSS)
...!12.0112? 1303614i \

17.62077 17045611 '
16.64774 12:05011

7.14505 7010404
,1419003 14076727
13.64643 1502167

....11.2%11140 22e0E39

VARIABLE 3

. ..--
7.1040

.

Lehi:" 1 ".. a

LEVEL .2 0 ,

WN x 3 (SEX),/ACROSS
EMATICS CLASSES

ti

*ESP 0N.5
.
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TABLE 50

4
-0

TimWAY TABLE OF MEANS FOIL: VARIABLES 1 ( SCHOOL)/DOWN x 2 (CLASSES

WITHIN SCHOOL) FOR THE SEVEN SCHOOLS HAVING INTACT

GENERAL MATHEMATICS CLASSES

-4
.
160VAV 1AELt CO,,IREAIS'IrCIRVARIAOLES 1t00MIR VACROSS1

17:135301:71.74-;2451.--
.15.38642. -47,0,134
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A
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TABLE 51

ANALYSIS OF COVARIANCE FOR TEE ALGEBRA STUDENTS

c)
ANALYSIS OrVARIANCE TABLE

- 0

OURCE SUM OFSQUARES. _ MEAN SQUARE F

46k11 294.81997 1 L 294.81982- 12.49537

247.,13682

SCHSEic 304.63090 7

COVS' ° 693.48421 1
a5177).
EitribR 7381.43725

10.50408

43.5186 .84445

693.48413. 29:39117 .
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i*O

O

0

23.50433
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TABLE 52

PRESENTATION OF NUMBER OF-STUDENTS PER CLASS,
CELL INDICES AND PREDICTED SEAN

FORTHE ALGEBRA-STUDENTS'

Ki.-:-

Cell Ts
,

in Indices, , 43w0 r-1 V'0-0 -- 0_ 0 4

60 A. t
60 40 ;17- 14--- 0 47

0 4.) 0 1.4 0 )4, 01 i,

Z ti) CO CY In Cif

16 1 1 --,1. _16.936894
13 1 1; '2 '16.50533
21 , L 2 1 26;61949'
10 1 2 2' -27*,21583
13 2 1 '1 22-48438.

S 2, 1 2 23.-23444-
12 2 1. 20.26906
14 2 2 2 24.42902 -

'12 3 1 1 22.97918:
17 3 1 2 .21.77499
19 3 2 1 22..49585

7 3 ,2 2 24..66064''
9 4 1 1 '11;54:857
6 4 1 2 , 11.70896

11 4 2 -1-- -IC93331.
16 4 2 :2 11.45391'

4 5 1 / 1 24:29839
18 5 1 sf , 2 21.23051_

---8-- 5 2,-( 1 --- 15.-7834'3 -----------7
0 '1.0 5 2 2 . '19.27464

9 6 / 1 1 23.27-837
'15 6 ,,2 1, 2 .24.29225,

9 '`..6--- , 2 .1 26.91919
-14 ' r 6 2 2' 27.79_946
10 , 7 -1 1. -.16.69257

6 .i-- 7 1. .2 22.02679,
8 ,'''.,` 7 2' ,1. 22,64889
4 ;4".I. 7 2 2- 29..00187
8 .8 1 1 -_, 22.54506
8; 8 1 , 2 25.21901
6` 8 2 1 21;98802
7 8 , 2 2 24,.21593
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TABLE 53
I

MARGINAL MEANS FOR THE EIGHT SCHOOLS
HAVING INTACT ALGEBRA CLASSES

(SCHOOL)

12.4219 e
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o h 00000 111 00000
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PARSIII,AL M.LANS

TBLE '54'
4'

1°222421.2 2 (CLASSES- WITHIN SCHOOL)

12.4210 % 150467 17.7113 20.3502 210010, MOW
. ... o .1i....0*(061,
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2 22.41034 r.
-

12'Otoc 110.0,.60 17.71140

_ -

'

!..oitle.04.41.0.
20.35623 23440102 25.0410. ,,
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'TABLE 55

MARGINAL, MEANS FOR SEX OF STUDENTS WITHIN THE .RESPECTIVE-

ALGEBRA' CLASSES 'WITHIN' EACH OF THE EIGHT SCHOOLS

I,
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. TABLE 57
.
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'TWOHIAY TABLE OF MEANS FOR VARIABLES 2 (CLASSES' WITHIN SCHOOL,) DOWN x 3

SEX /ACROSS SEVEN SCHOOLS HAVING INTACT ALGEBRA CLASSES
, .

0
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. TABLE 57
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'TWOHIAY TABLE OF MEANS FOR VARIABLES 2 (CLASSES' WITHIN SCHOOL,) DOWN x 3

SEX /ACROSS SEVEN SCHOOLS HAVING INTACT ALGEBRA CLASSES
, .

0

Two-war 7421.4 CP MCA/4 F06 1ANIAOLIS 1:110004/111 3(4C401S)

11.46724 42.#,C631
0
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A
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LOW., 4 1 A
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TABLE 58 a.

TWOWAY TABLE OF .LEANS YOR'VARIABLES 1 (SCHOOL) /DOWN x 3ASEX)/ACROSS .
FOR_THE EIGHT-SCHOOLS HAVING INTACT ALGEBRA CLASSES'

0# MiANS FOR VAit1401.11 MOWN** .
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TABLE 59

,

mw TABLE OF MEANS FOR VARIABLES 1: (SCHOOL) x 2 (CLASSES WITH N

41gnicra) FOR THE.EIGHT SCHOOLS' HAVING INTACT ALGEBRA CLASSES

1110.*1141 +-TABLE' or mews FOS VANIANLES
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