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CE&PTEE I 

IIIEODUCflOI 

Statement of the Problem 

The problem of this study was to determine the extent 

to which certain characteristics of teachers of first-year* 

algebra were related t© (a) their pupils1 attitudes toward 

algebra and (b) their pupils* achievements in algebra. An 

additional aspect of the study was to ascertain and study 

the differences between Anglo- and Latin-American pupils' 

attitudes and achievements in algebra. 

The specific gubproblems involved in the study were 

the determination oft 

1. The relationship that exists between teachers* 

attitudes toward algebra and pupils' achievements in 

algebra. 

2. The relationship that exists between subject mat-

ter preparation in mathematics of algebra teachers and 

pupils' achievements in algebra. 

3. The relationship that exists between the back-

grounds in professional education of algebra teachers and 

pupils' achievements in algebra. 

*for purposes of this study, the word "algebra" was 
used to indicate in all cases "first-year algebra." 



4. The relationship that exists "between the algebra 

teachers' judgments concerning the practical value of 

algebra and the pupils' achievements in algebra. 

5. The relationship that exists between the judg-

ments of teachers concerning the practical value of 

algebra and the end-of-course Judgments of pupils regard-

ing the practical value ©f algebra. 

6. The relationship that exists between teachers' 

attitudes toward algebra and the end-of-course attitudes 

of pupils toward algebra. 

7. The relationship that exists between teachers' 

attitudes toward algebra and the changes in pupils' atti-

tudes toward algebra. 

8. The relationship that exists between the changes 

in the attitude scores of pupils when taught by teachers 

with "favorable" attitudes toward algebra and teachers 

with "unfavorable" attitudes toward algebra. 

Hypotheses 

This study tested the following hypotheses: 

1. That there was a significant relationship between 

teachers' attitudes and the pupils* achievements in 

algebra. 

2. That there was a significant relationship between 

subject matter preparation in mathematics of algebra 

teachers and the pupils' achievements in algebra. 



That there was a significant relationship between 

the backgrounds in professional education of algebra 

teachers and the pupils' achievements in algebra# 

4. That there was a significant relationship between 

the judgments of teachers concerning the practical value 

of algebra and the pupils* achievements in algebra. 

5. That there was a significant relationship between 

the judgments of teachers concerning the practical value 

of algebra and the end-of-course judgments of pupils 

regarding the practical value of algebra. 

6. That there was a significant relationship between 

the teachers' attitudes toward algebra and the end-of-

course attitudes of pupils toward algebra. 

7. That there was a significant relationship between 

the teachers' attitudes toward algebra and the changes in 

pupils' attitudes toward algebra. 

8. That there was a significant relationship between 

the changes in the attitude scores of pupils when taught 

by teachers with favorable attitudes toward algebra and 

teachers with unfavorable attitudes toward algebra. 

Background of the Study 

It was found, after surveying the literature, that no 

attitude inventories had been designed especially for the 

purpose of evaluating either teachers' or pupils' atti-

tudes toward algebra (4). In order to pursue the problems 



of the study, it was therefore necessary to construct two 

attitude inventories—one attitude inventory for teachers 

and another attitude inventory for pupils. 

Bach of the separate inventories was designed to 

measure (a) the participants' attitudes toward algebra 

and (b) their judgments concerning the practical value of 

algebra. The method used in preparing these two inven-

tories is outlined in the following paragraphs. 

The Teacher Attitude Inventory 

To construct an attitude inventory for the partici-

pating teachers that would serve the twofold purpose 

outlined above, sixteen statements from Scale A, "A Scale 

to Measure Attitude toward Any School Subject," of The 

Purdue Master Attitudes Scales by I* H. Kemmers(13t 

Appendix C) and thirty statements from the Button "Atti-

tude Inventory for Teachers" (7, Appendix D) were first 

edited and then revised. This preliminary editing of the 

statements was done in order to divide the forty-six 

statements into two categories. These categories were 

(a) statements that pertained to the practical value of 

algebra and (b) statements that pertained to the place of 

algebra within the school curriculum, the teaching and 

presentation of algebra, the benefits derived frora taking 

algebra, and the pleasant or unpleasant feelings that 

teachers possess toward the subject of algebra. 



After the forty-six revised statements were separated 

into the two categories described in the preceding para-

graph, they were submitted to a juiy consisting of twenty 

future mathematics teachers, ten graduate assistants, and 

ten instructors associated with the Department of Mathe-

matics, North Texas State University, Denton, Texas. 

laeh juror was first asked to evaluate those selected 

statements concerning the practical value of algebra. An 

eleven-point scale was provided for each statement of the 

prospective inventory, lach juror assigned to each state-

ment a rating from one through eleven, as he felt the 

statement reflected a favorable or unfavorable judgment 

that a teacher should possess concerning the practical 

value of algebra. One point represented a favorable judg-

ment, six points represented an uncertain judgment, and 

eleven points represented an opposed, or unfavorable 

judgment. 

After the jurors had evaluated each of the thirteen 

statements pertaining to the practical value of algebra, 

they were asked to evaluate the remaining thirty-three 

statements of this prospective inventory# These remaining 

statements attempted to ascertain the attitudes of 

teachers concerning the place of algebra within the school 

curriculum, the teaching and presentation of algebra, and 

the pleasant or unpleasant feelings that teachers possess 



toward the subject of algebra. Every jury member assigned 

to each statement a value from one through, eleven, as he 

felt the statement reflected a favorable or unfavorable 

attitude toward algebra that a teacher should possess. 

One point represented a favorable attitude, six points 

represented an uncertain attitude, and eleven points 

represented an opposed, or unfavorable attitude toward 

algebra* 

The ratings assigned by the forty jurors to each 

statement of the two sections of the prospective teacher 

attitude inventory were then tabulated according to the 

specifications of the Thurston and Chave Jlethod (6) to 

determine the scale value of each statement. The scale 

values of the forty-six statements ranged from 1.09 points 

through 10.75 points. 

fhe Pupil Attitude Inventory 

After the jury members had evaluated the statements 

of the prospective teacher attitude inventory, they were 

asked to evaluate sixteen statements from the H. U. 

Kemmers "A Scale to Measure Attitude toward Any School 

Subject" and twenty-five statements from the Button "Atti-

tude Inventory for Pupils." 

This total of forty-one statements had been edited, 

revised, and divided into two separate categories. These 

categories were (a) statements that pertained to the 



practical value of algebra and (b) statements that per-

tained to the place of algebra within, the school 

curriculum, the pleasant or unpleasant feelings the stu-

dent derives from the study of algebra, and the benefits 

to be obtained from the study of algebra. 

Bach juror was then asked to evaluate those selected 

statements concerning the practical value of algebra. 

Bvery juror assigned to each statement a rating from one 

through eleven, as he felt the statement reflected a 

favorable or unfavorable judgment that a pupil should 

possess concerning the practical value of algebra. One 

point represented a favorable judgment, six points repre-

sented an uncertain judgment, and eleven points represented 

an opposed, or unfavorable judgment. 

After the jmrors had evaluated each of the ten 

selected statements concerning the practical value of 

algebra, they evaluated the remaining thirty-one state-

ments that pertained to the place of algebra within the 

school curriculum, the pleasant or unpleasant feeling the 

pupils derived from the study of algebra, and the benefits 

the pupil® felt they would obtain from the study of 

algebra. Every jury member assigned to each statement a 

value from one through eleven, as he felt the statement 

reflected a favorable or unfavorable attitude toward 

algebra that a pupil should possess. One point represented 
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a favorable attitude, six points represented an uncertain 

attitude, and eleven points represented an opposed, or 

unfavorable attitude toward algebra. 

fke ratings assigned "by the forty furors to each 

statement of the prospective pupil attitude inventory were 

tiien tabulated according to the specification© of the 

Thurston and Ghav© Method to determine the scale value of 

each statement, the scale value of all the forty-one 

statements ranged from 1.58 points through 10,67 points. 

The next step in constructing the pupil and teacher 

attitude inventories was to determine the Inter-^uartlle 

Bang© (^) of the values assigned by the Jury members to 

each of the seventy-seven statements within the two inven-

tories. These Q values ranged from 0.65 points through 

8.21 points, with a mean value of 2.85 points, this mean 

^ score indicated that, for each statement possessing a Q 

value of this amount or less, at least 50 P©^ cent of the 

values assigned by the furors fell within 2.85 scale 

points. 

The twenty-one statements from the prospective 

teacher attitude inventory that had $ values less than 

2.85, the mean quartil® value, were then retained to form 

the "Attitude Inventory for Teachers of first-Tear Alge-

bra" (Appendix B). Similarly, those twenty-two statements 

from the prospective pupil attitude inventory that had ^ 
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values lees tamo. 2.6b were retained to fora the "Attitude 

Inventory for Pupils of First-lear Algebra" (^pe&dix A). 

The remaining statements, because of the diversity of 

values assigned by the Jurors, were poorly worded or 

seesaed aabiguous to the furore. These statements were 

discarded and not placed in either attitude inventory. 

A pilot study on the "Attitude Inventory for Pupils 

of £iret~Year Algebra" was conducted by administering this 

inventory to a total of eighty pupils in Alpine, i'ort 

Davis, Marathon, and Barf a, Texas, on Kay 8, 1961. Among 

the data gathered from this pilot study vere those used to 

determine the tint® required to administer the inventory 

and to determine the suitability of the wording within the 

twenty-two statements of ti» inventory# 

To test the reliability of the "Attitude Inventory 

for Pupils of jfirst-Xear Algebra," the test~retest method 

was chosen. A sumuary of the correlation of the two sets 

of scores pertaining to the pupils' attitudes toward 

algebra is presented in Table 1. 

TiMM I 
imuTiiCM&Qn OF m ooi&i&moa Bitwiw OF 

fOEfi-Maif H/pils* Atmwm 
fG»AED ALGi&KA 

Attitude r 
~ I 

F 

$ w l ^ e b r m .634 6.02 j >.001 
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Data were gathered by the administration of the 

"Attitude Inventory for Pupils of First-Tear Algebra" to 

twenty-five algebra pupils in the Borth fexas Stat® 

University Laboratory School, Denton, Texas, on July 15 

and again on July 29, 1961., to thirteen algebra pupils 

within the public school system at Alpine , Texasf and to 

ten algebra pupils within the public school system at 

Marfa, fexas, on June 18 and again on July 2, 1962. 

fhe inventories were then graded according to the 

Lickert Method of Sumsated Eatings (6), and the Pearson 

product-moment correlation coefficient, r (8), was then 

computed according to the following divisions of the 

inventory; (a) those scores made on the selected state-

ments which reflected the pupils' attitudes toward algebra 

and (b) those remaining statements which reflected the 

pupils1 judgments concerning the practical value of 

algebra. 

A glance at the results of fable I will show that the 

correlation between the forty-eight pupils* attitudes 

toward algebra was .684. This correlation was significant 

at greater than the .1 per cent level. Because of this 

high level of significance, It was then concluded that 

this portion of the instrument was sufficiently reliable 

for use in the study. 
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The correlation of the two sets of scores vhloh 

represented the pupils' judgments concerning the practical 

value of algebra is presented In Table XI. 

f4SLK II 

siOKma^ncs o# m 00'ismi4fi0i nsrwiym? TWO SIBSSS QI 
fOBTX-SIGMf AUriJBBA miiS* OTiXm&KftS Q0S0MK10 

BOS PBACTXCAL VALUJS Of M ^ S H M 

Attitude 9 1 JP 

Practical 
value .862 8.43 >.001 

AS shown in Table II, the correlation of the forty*-

eight pupils* judgments concerning the practical value of 

algebra was ,862. this correlation was significant at 

greater thm, the ,1 p#r cent l«vel» Because of this high 

level of significance, it was then concluded that this 

portion of the instrument was sufficiently reliable for 

use in the study. 

Belated Literature and Study 

The inventories most nearly designed for use in 

measuring attitudes toward mathematics were designed by 

H. 1. fcemmers and Wilbur H. Dutton. the Button 11 Attitude 

Inventory" was constructed from statements made by pros-

pective teachers enrolled in education classes at the 

University of California at Los Angeles. Two categories 
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were used: favorable and -unfavorable attitudes toward 

arithmetic. Statements were collected over a five-year 

period from slightly more than six hundred students# 

Mghty-three statements were then carefully edited, and 

forty-three statements were then scaled by the 'Thurston 

and Ghave Method to determine the scale value of each 

statement. The reliability of the scale was measured by 

the test-retest method. The correlation between the two 

sets of scores was 0.94, fhe E. H. Eemmers "A Scale to 

Measure Attitude toward Any School Subject'1 was made by 

a similar method, 

A revised form of the Button "Attitude Inventory" was 

used in research by Virginia I!. Stright (15) in I960 in an 

attempt to relate the teachers' recent training and educa-

tional backgrounds with attitudes toward the teaching ©f 

arithmetic in the third, fourth, and sixth grades. This 

study indicated that the teachers* recent training, educa-

tional backgrounds, ages, or year© of experience seemed to 

make no significant differences in their attitudes toward 

the teaching of arithmetic, nor of the attitudes of the 

children in the group. Robert ¥. Small (14), in conduct-

ing another similar investigation, attempted to determine 

whether there was a significant relationship between the 

number of courses completed by teacher® in higher mathe-

matics and gain in pupils' mean achievement score® in 
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arithmetic. I# concluded that no significant relationship 

existed* 

ao investigation involving tenth-grade girls in com-

mercial arithmetic was conducted by Albert L. Mllig (3) 

to determine the association of favorable, uncertain, or 

antagonistic attitudes with, term grades. He concluded 

that there is an association which could not have occurred 

by ohance« A similar investigation conducted by A. ». 

Bendig and J. B. laugh® s (2) was designed to show the 

relationship between the students' attitudes and their 

achievements in elementary college statistics. By the use 

of an especially designed instrument, it was shown in two 

separate college classes that the students1 attitudes 

represented a partial determinant of their achievements. 

Philip S. Anderson (1) in another investigation attempted 

to measure the relationship between the teachers' atti-

tudes toward pupils and the pupils' achievements in 

fourth-grade arithmetic, The teachers' attitudes toward 

pupils were founa not to be related to the pupils* 

achievements. Another purpose of this study was to 

measure the teachers' attitudes toward learning theory 

and then to relate these attitudes to the pupils' achieve-

ments in fourth-grade arithmetic. No significant 

relationship between the two factors could be found. 
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further attempts to obtain .knowledge pertaining to 

teachers' attitudes and achievements by pupils have been 

conducted by Winona M. Perry (11), and by Thomas 

Poffenberger and D» A. lorton (12). Perry, while investi-

gating students' "dreads" upon their attitudes toward 

school subjects, found that the students' beliefs in their 

ability or inability contributed to some extent to their 

achievements in algebra; the "non-dreaders" regarded the 

teachers' guidance as the most important contributing 

factor in their achievements. Poffenberger and Norton, 

in a pilot study on the University of California campus 

at Davis, indicated that the teachers who tend to affect 

students' attitudes and achievements positively have the 

following characteristics: 

1, A good knowledge of the subject. 

2. A desire to have children understand the subject. 

3, A strong interest in the subject* 

4. A good control of the class without being too 

strict. 

Hugh J. McCardle (9) hypothesized that there was no 

significant relationship between pupils' achievements in 

first-year algebra and the level of the teachers' attitude 

scores on the Minnesota feacher Attitude Inventory (10), 

On the basis of the Minnesota feacher Attitude Inventory 

scores, the teachers were grouped into high-, middle-, and 
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low-attitude categories. The pupils were tested in such, 

areas as arithmetic understanding, quantitative thinking, 

functional competence in mathematics, and algebraic 

achievement* One of the major findings of MeCardie1s 

study was that the gain in pupils' mean scores on both • 

quantitative thinking and functional competence in mathe-

matics for the high-teacher-attitude group was signifi-

cantly higher than the gain in pupils* mean scores for j 

either the middle- or low-teacher-attitude groups, 
| 

Although the measurement of the effects of attitudes 

and educational background© of teachers upon the attitudes 

and achievements by their pupils has been accomplished by 

other researchers, the results have been generally incon-

clusive. the purpose of this study is to throw more light 

on the subject and to add additional evidence concerning 

the relationship between teachers' and pupils' attitude^ 

in first-year algebra. 

Significance of the Study 

lo commercial tests were available for measuring 

either the attitudes held by algebra teachers or algebra 

pupils, therefore, a necessary part of the study was to 

design such instruments. By the use of these developed 

attitude inventories and the Cooperative Algebra Test* 

Elementary Algebra through Quadratics (Appendix B)» data 
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were gathered to investigate the outcomes of the pupils' 

attitudes toward algebra, their judgnents concerning the 

practical value of algebra, and their achievements in 

algebra when influenced by the educational backgrounds, 

attitudes toward algebra, and Judgments concerning the 

practical value of algebra of their teachers. It was 

anticipated that the result® from this study might be used 

to help clarify some of the problems in the guidance, 

selection, and training of teaehera in the field of mathe-

matics• 

Itefinition of ferms 

fhe following terns were used in pursuing this studyi 

1. Professional education was defined as those edu-

cation coursee taken by participating teachers In 

satisfying minimum requirement® for teacher certification 

in the State of feacas (16, p. 29) and any additional work 

beyond this a&nimusi level. Only those courses in profes-

sional education that were taken to satisfy certification 

regulations, or were taken for advanced graduate credit, 

were given consideration in the study. 

After obtaining the number of semester hours in pro-

fessional education of each teacher, the entire group of 

teachers was divided into three distinct subgroup®, fhese 

subgroups were the upper-, middle-, and lower-background 

teachers. For purposes of this study, those ten teachers 
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who had accumulated thirty-nine or more semester hours in 

professional education were defined as belonging to the 

"high" educational group. Those eleven teachers whose 

background® in professional education did not exceed 

twenty-four semester hour® were defined as belonging to 

the "lowM educational group, fhese divisional points were 

established so that the scores of the pupils under the 

supervision of teachers within the upper one-third high 

educational group eould be compared to the scores of the 

pupils under tho supervision of teachers within the lower 

on® third, which was defined as the low educational group. 

2.• College mathematics was defined as those mathe-

matics eourses taken by participating teachers in satisfy-

ing minimum requirements for teacher certification in the 

State of 2?exas (16, p. 29) and any additional work beyond 

this level. Only those courses in mathematics that were 

taken to satisfy certification regulations, or were taken 

for advanced graduate credit, were given consideration in 

the study. 

After obtaining the number of semester hours in 

mathematics of each teacher, the entire group of teachers 

was divided into three distinct subgroups, fheae sub-

groups were the upper-*, middle^ and lower-background 

teachers. For purposes of this study, those fifteen 

participating teachers who had accumulated less than 
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twenty-four semester hours la college mathematics were 

defined as "belonging to the "low" mathematical group. 

fhose fourteen teachers who had accumulated more than 

thirty hours in mathematics were defined a® belonging to 

the "high11 mathematical group* These divisional points 

were established so that the scores of the pupils under 

the supervision ©f teacher® within the upper one-third 

high mathematical group eould he compared to the scores of 

the pupils under the supervision of teachers within the 

lower one-third mathematical group. 

5* Attitude toward algebra of teachers was deter-

mined from those statements within the "Attitude Inventory 

for Teachers of First-Tear Algebra" that attempted to 

ascertain the attitudes of teachers concerning the place 

of algebra within the school curriculum, the teaching and 

preBentation of algebra, and the pleasant or unpleasant 

feelings that teachers possess toward the subject of 

algebra, fourteen items on this inventory were selected 

to measure the teachers' attitudes toward algebra, with 

the possible score ranging from one through five points 

for each item, five points represented a favorable atti-

tude toward algebra, three point® represented an uncertain 

attitude, and one point represented an opposed, or 

unfavorable attitude. Therefore, the lowest possible 

total score on the instrument was fourteen. A middle, or 



19 

uncertain score was forty-two# and the maximum total score 

was seventy. The scores which represented the teachers' 

attitudes toward algebra at the beginning of the academic 

school year 1961 ranged from forty-nine scale points 

through seventy points* with an arithmetic mean score of 

63.89 scale points* Fourteen teachers attained attitudes 

toward algebra that were above sixty-five points, for 

purposes of this study, this upper group ©f teachers was 

defined as possessing "favorable" attitudes toward. 

algebra, fourteen teachers exhibited attitude scores 

toward algebra that did not exceed sixty-three scale 

points, ©lis lower group of teachers was defined as 

possessing "unfavorable" attitudes toward algebra. These 

divisional points were established so that the scores ©f 

the pupils under the supervision of the upper one-third 

group of teachers could be compared to the scores of the 

pupils under the supervision of teachers within the lower 

one-third group of teachers# 

4. The judgment of teachers concerning the practical 

value of algebra was determined from the aeven statements 

contained within the "Attitude Inventory for Teachers of 

First-Year Algebra" that attempted to ascertain the atti-

tudes of teachers regarding the practical value of 

algebra. The possible score on each item ranged from one 

through five scale points, five points represented a 
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favorable judgment concerning the practical value of 

algebra, three point® represented an uncertain judgment, 

and one point represented an opposed, or unfavorable 

judgment, therefore, the lowest possible total score on 

the instrument was seven. A middle, ©r uncertain acore 

was twenty-one, and the maximum total score was thirty-

five. 

The scores which represented the teachers' judgments 

concerning the practical value of algebra at the beginning 

of the academic school year 1961 ranged from sixteen scale 

points through thirty-five points, with an arithmetic mean 

score of 30.80 scale points. Sixteen of the participating 

teachers expressed judgments that were above thirty-two 

scale points. Thirteen teachers expressed judgments that 

did not exceed thirty scale points. For purposes of this 

study, the upper group of teachers was defined as pos-

sessing "favorable" judgments concerning the practical 

value of algebra, fhe lower group of teachers was defined 

as possessing "unfavorable" judgments, fhese divisional 

point® were established so that the scores of the pupils 

under the supervision of teacher® within the upper one-

third group could be compared to the scores of the pupils 

under the supervision of teachers within the lower one-

third group. 
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5. Bad-of-course attitude toward algebra and end-of-

course .judgment concerning the practical value of alisebra 

were obtained from the scores expressed by pupils and 

teachers on their respective attitude inventories in 

Hay, 1962. 

The mean end-of-course attitude score of the 875 

Anglo-American pupils was 37*70 scale point®* Pupils that 

exhibited attitudes toward algebra that were above this 

mean attitude score were defined as possessing "favorable'1 

attitudes toward algebra, ill other pupils were defined 

as expressing "unfavorable" attitudes toward algebra. 

The mean end-of-course Judgment concerning the prac-

tical value of algebra for the 873 Anglo-American pupil® 

was 21.79 scale points. Pupils that exhibited Judgments 

above this mean score were defined as possessing "favor-

able" Judgments concerning the practical value of algebra. 

All other pupils were defined as expressing "unfavorable" 

Judgments. 

She 290 Latin-American pupils exhibited a mean atti-

tude toward algebra of 57*&2 scale points. The Latin-

American pupils that expressed attitudes toward algebra 

above this mean score were defined as possessing "favor-

able" attitudes toward algebra. The remaining pupils were 

defined as possessing "unfavorable" attitudes toward 

algebra. 
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fhe mean end-of-course judgment concerning the prac-

tical value of algebra for the 290 Latin-American, pupils 

was 21.?9 scale points, the same score as the Anglo-

American pupil group. Pupils that exhibited judgments 

above this mean score were defined as possessing "favor-

able" judgmenta concerning the practical value of algebra. 

All other pupils were defined as exhibiting "unfavorable" 

judgments* 

When the Anglo- and Latin-American pupils were com-

bined to form the total, or composite group of 1,163 

pupil®, the aeaa attitude score toward algebra was 57*6? 

points at the beginning of the academic school year 1961. 

When the data of this combined group were treated statis-

tically, pupils that expressed attitude© toward algebra 

above this mean score were defined as possessing "favor-

able" attitudes toward algebra, fhe remaining pupils were 

defined aa possessing "unfavorable" attitudes toward 

algebra* 

Similarly, the mean end-of-course judgment concerning 

the practical value of algebra was 21.79 scale points for 

the 1,16$ Anglo- and Latin-American pupils. Also, the 

end-of-course judgment for each of the ethnic groups of 

pupils was this same value* Pupils that expressed judg-

ments above this mean score were defined as possessing 

"favorable" judgments concerning the practical value of 
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algebra. ®ie remaining pupils were defined as possessing 

"unfavorable" judgments. 

6. $o obtain the pupils' achievements in algebra % 

Cooperative Algebra Test was administered to each of 

the participating pupils at the beginning and again at the 

end of the academic school year 1961-1962. She scores of 

each pupil obtained from these two testing periods were 

then paired, and the differences for each pair obtained. 

These differences were then defined as the pupils* 

achievements in algebra. 

She mean achievement score for the 873 Anglo-American 

pupils was 10.09 points. Pupils that achieved higher than 

this mean achievement score were defined as "high" 

achievers. Other Anglo-American pupils were defined as 

"low" achiever® in algebra, 

She 290 Latin-American pupil® had a mean achievement 

score of 6*57 points. Pupils that achieved higher than 

this mean achievement score were defined as "high" 

achievers. Other pupils were defined as "low" achievers 

in algebra. 

When the Anglo- and Latin-American pupils were com-

bined to form the total, or composite group of 1,163 

pupils, the mean achievement score was 9.21 points. When 

the data were treated statistically, pupils that achieved 

aore than this mean score were defined a® "high" achievers 
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in algebra. She remaining pupils were defined as "low" 

achievers. 

Limitations of the Problem 

M s study was limited to those selected class AAAA, 

AAA, 44, A, and B public junior or senior high schools 

located within the West Texas geographical area (Appen-

dices F, G). Proportionally equal groups of teachers 

from each of the school classifications ©f the University 

Interscholastic League (17) were asked to participate in 

the study, 

A total of forty-six algebra teachers were admin-

istered the "Attitude Inventory for Teachers of J?irst-I©ar 

Algebra" at th© beginning of the academic school year 

1961* Of the beginning forty-six teachers, forty-five 

were readministered this same inventory at the end of the 

academic year 1962# 

feacher selection for participating in the study was 

based upon th© ĵudgments of th© local school adminis-

trators. If, in th® opinion of the administrator, a 

teacher possessed any physical or mental impairments 

which would affect his teaching, he was not asked to 

participate in the study. 

Mo teacher who was beginning his or her first year 

of teaching was used in th© study. 
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Mo'distinction was made between teachers who taught 

only mathematics and teachers who taught courses in addi-

tion to mathematics. 

lo correspond©**©® courses, television courses, or 

courses taken in extension by the participating algebra 

teachers in the fluids of mathematics or professional 

education that were taken during the academic school.year 

1961-1962 were considered as a part of the preparation of 

the teachers used in the study. 

Procedure for Treating the Data 

the study was designed to investigate the outcomes of 

the pupils' attitudes toward algebra, their judgments con-

cerning the practical value of algebra, and their 

achievements in algebra when influenced by the educational 

backgrounds, attitudes toward algebra« and judgments of 

their teachers concerning the practical value of algebra. 

An additional aspect of the study was to determine 

the relationship that exists between the pupils' end-of-

course attitudes toward algebra and their achievements in 

algebra. In this particular case, only those attitude 

scores toward algebra which fell within the upper one-

fourth level or the lower one-fourth level of score© were 

used in the analysis* Similarly, an analysis was made 

between the pupils' end-of-course judgments concerning the 

practical value of algebra and their achievements in 
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algebra to determine if a significant relationship exists 

between the two factors. As above, only those Judgment 

scores which fell in the upper one-fourth level or the 

lower one-fourth level of scores were used in the 

analysis. 

It should, ale© be noted that a ma^or part of the 

study was to ascertain and analyze the differences between 

Anglo- and Ii&tin-Aaieriean pupils1 attitudes and achieve-

ments in algebra* 

In pursuing the major goals of th© study, three 

separate areas of the study were established, fhese broad 

areas consisted of (a) the teachers' attitudes and back-

grounds in mathematics and professional education, (b) th# 

pupils' attitudes and achievements in algebra, and (c) the 

relationship that exists between those factors of (a) and 

(b). 

In order to gather data for us© in the study, two 

testing periods were established. She first testing 

period occurred between the tenth and fifteenth class day 

of school, September, 1961. $h© second testing period 

occurred between the 165th and the 170th class day of 

school, May, 1962. fhe approximate time for each testing 

period was fifty-five minutes. Sach participating pupil 

was administered the "Attitude Inventory for Pupils of 

First-Year Algebra," which was especially designed for use 
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in the study, and the Cooperative Algebra feet during each 

of the testing periods. $he teachers were administered 

the "Attitude Inventory for feacher© of First-Tear 

Algebra" during each testing period. 

At the beginning of the academic school year 1961# 

the total number of semester hours accumulated by each 

teacher in the fields of college mathematics and profes-

sional education was obtained from his immediate 

supervisor. 

The mean scores of the pupils under the supervision 

of teachers expressing favorable attitudes toward algebra 

were compared to the mean score® of the pupils under the 

supervision of teachers exhibiting unfavorable attitudes 

toward algebra, the mean scores of the pupil© under the 

supervision of teachers exhibiting favorable Judgments 

concerning the practical value of algebra were compared 

to the mean scores of the pupils under the supervision of 

teachers exhibiting unfavorable Judgments# Similarly,, the 

mean scores of the pupils under the supervision of teach-

er® possessing "high" backgrounds in college mathematics 

or professional, education were compared to the mean scores 

of the pupils under the supervision of teachers possessing 

"low" backgrounds. 
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After the data were collected, they were assembled 

and prepared to test the problems of the study in the 

following maimer; 

1. The Lickert Method of Summated fiatinga (6) was 

used to score the "Attitude Inventory for Pupils of first-

Xear Algebra" and the "Attitude Inventory for Teachers of 

First-Tear Algebra.w 

2. whenever applicable» the Pearson product-moment 

correlation coefficient, r (8), was determined. The 

quantity, r» was calculated from the formula 

„ O y _ t 
r " tm6f 

where x is the deviation from the mean of the scores from 

the first testing period, y is the deviation from the mean 

of the scores obtained from the second testing period, Cx 

is the standard deviation of the scores obtained from the 

first testing period, aad <Jy is the standard deviation of 

the scores from the second testing period. The level of 

significance of the correlations was determined fro® the 

formula for Fisher's t 

4. r 

Y 1 - r' J 
r r - r 

where r is the correlation coefficient and I is the number 

of pairs of score®. This method of determining r is 

described by Lindquist (8). 



29 

3* lack of the subhypotheses of the study was tested 

by the t techniques, except the fourth and seventh, which 

wore tested by chi-square (8), The quantity, £, was cal-

culated from the formula 

Md 

/^~Sr 1 1 1 2 - 2
 s H h [ + 

where the subscript 1 indicates participating pupils under 

favorable attitude or high background teachers, the sub-

script 2 indicates the pupils under unfavorable attitude 

or low background teachers, is the difference between 

the arithmetic means of the two groups of scores, I is the 

number of pupils, and is the standard deviation. 

Chi-square was the test of significance for the 

fourth and seventh subhypotheses of the study, Shis value 

was calculated from the formula 

,2 
x 2 « 

where 0 was the observed frequency in each cell and 1 was 

the ejected frequency in each cell. 

She methods exhibited above for determining the value 

of 1 and chi-square are described by Lindquist (8), 

3. For a test to be significant, it was arbitrarily 

decided that ji or chi-square must produce a value of P 

that is significant at greater than the 5 per cent level. 
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4, Conclusions and recommendations were fcased upoa 

the findings of the study. 
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CHAPTER II 

AHALXSIS 01 TBM DATA PERTAINING TO TKACHERS 

Procedures for Collecting the Pata 

Four principal types of data were collected from the 

forty-five teachers who participated la th© study. The 

data were (a) the teachers* judgment® concerning the prac-

tical value of algebra, (b) their attitudes toward algebra, 

(c) the semester hours accumulated in the field of college 

mathematics, and (d) th© semester hours accumulated in the 

field of professional education (Appendix f). 

The basic instrument used in the study to ascertain 

the teachers' attitudes toward algebra and their judgments 

concerning the practical value of algebra was the "Atti-

tude Inventory for Teachers of first-fear Algebra" 

(Appendix B). The statements contained within this 

inventory that pertained to the place cf algebra within 

the school curriculum, the teaching and presentation ©f 

algebra, the benefits derived by the pupils in taking 

algebra, and the pleasant or unpleasant feeling the 

teacher has toward the subject of algebra were used to 

ascertain th© teachers' attitudes toward algebra. The 

remaining seven statements of this inventory were used 

33 
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to obtain the teachers1 judgments concerning the practical 

•value of algebra. 

(Eh© total number of semester hours accumulated by 

each participating teacher at the beginning of the aca-

demic school year 1961 in the fields of college mathe-

matics and professional education was obtained from the 

immediate supervisor of each teacher. So correspondence 

courses* television courses, or courses taken in extension 

by the participating teachers that were being taken during 

the academic school year 1961-1962 were considered as a 

part' of the preparation of the teachers used in the study. 

Between the tenth and fifteenth class day of the 

academic school year 1961» the "Attitude Inventory for 

teachers of First-Tear Algebra" was administered to a 

total of forty-six teachers. line of these teaehers were 

from each of the University Xnterscholasti© League classi-

fications (Appendix t) with the exception of Class B, in 

which ten teachers were administered the inventory. 

Because of the resignation of one participant, forty-five 

teachers were re-administered this same inventory between 

the 165th and 170th class day of school, Hay, 1962. One 

algebra teacher declined participation in the study 

because the local administration feared a possible 

political reprisal if the tests and inventories were 

administered. 
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Methods of Tabulating the Data 

The total number of semester hours accumulated by 

each participating teacher in the field of college mathe-

matics ranged from three hours through fifty hours* There 

were fifteen participating teachers who had accumulated 

less than twenty-four hours in mathematics, fhere were 

fourteen participating teachers whose backgrounds in 

mathematics exceeded thirty hours (Appendix f), 

For purposes of this study, those teachers whose 

background® in mathematics were lees than twenty-four 

hours were classified as having "low" mathematical back-

grounds . There were 138 Anglo- and 128 Latin-American 

pupils under the supervision of these teachers* 

•Those teachers whose backgrounds in mathematics 

exceeded thirty semester hours were classified as possess-

ing a "high" mathematical background, fhere were 253 

laglo~ and 4$ Latin-American pupils under the supervieion 

of these teachers. 

The division points established above were selected 

so that the scores of the pupils under the supervision of 

the upper one-third portion of teachers could be compared 

to the scores of the pupils under the supervision of the 

lower one-third portion of teachers. 

The total number of semester hours accumulated by 

each participating teacher in the field of professional 
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education ranged, from eighteen hours through fifty hour®, 

There were sleven participating teachers whose background® 

in professional education did not exceed twenty-four 

semester hours, fen participating teachers had accumu-

lated thirty-nine or more semester hours in professional 

education. 

fhe entire group of teachers was divided into three 

distinct subgroups. Sheet subgroups of teacher® were the 

upper-*, middle-» and low-background teachers. For pur-

poses of this study, those eleven teachers whose back-

grounds in professional education did not exceed 

twenty-four semester hours were defined as possessing 

"low" educational backgrounds. There were 128 Anglo- and 

86 Latin-American pupils under the supervision of these 

teachers, fhe ten teachers who had accumulated thirty-

nine or more semester hours in professional education were 

defined as possessing "high11 educational backgrounds, 

$here were 129 Anglo- and 110 Latin-American pupils under 

the supervision of these teachers. 

She Lickert Method of iSunmated Eatings (1) was used 

to score the "Attitude Inventory for feacher® of First-

Tear Algebra.H fhos© statements that reflected favorable 

attitudes toward algebra, or favorable judgments concern-

ing the practical value of algebra, were scored by 

applying the following scales 
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Scale Yalue 

a. Agree 5 

b. Tend to agree 4 

c. Cannot say (uncertain) 5 

d. Tend to disagree . 2 

e. Disagree x . 

These statements that expressed opposing, unfavor-

able attitudes toward algebra or unfavorable judgments 

concerning the practical value of algebra were scored in 

th.© opposite manner: 

Scale Talme 

a. Agree 1 

b. Tend to agree 2 

e. Cannot say (uncertain) 3 

d. Tend to disagree 4 

e. JEsagree 5. 

fourteen items on the attitude inventory were 

selected to measure the teachers1 attitudes toward alge-

bra, with the possible score ranging from one through five 

points for each item# Five points represented a favorable 

attitude toward algebra, three points represented an un-

certain attitude, and one point represented an opposed, or 

unfavorable attitude, therefore, the lowest possible 

total score on the instrument was fourteen. A middle, 
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or uncertain score was forty-two, and the maximum total 

score was seventy. 

h glance ait 4#peadlx f will show that, of the pos-

sible score of 70.00, the scores which represented the 

teachers' attitudes toward algebra at the beginning of the 

academic aohool year 1961 ranged from 49,00 through 70.00, 

with an arithmetic mean score of 63.89* The scores which 

represented the teachers' attitudes toward algebra at the 

end of the academic school year 1962 ranged from 57*00 

through 70.00, with m arithmetic mean score of 64.69. 

At the beginning of the academic school year 1961, 

fourteen of the participating teachers expressed attitudes 

toward algebra that were above 66.00 scale points, for 

purposes of this study, this upper group of teachers was 

defined as possessing "favorable" attitudes toward alge-

bra. $he« were 255 Anglo- and 146 Latin-American pupils 

under the supervision of these teachers, The attitude 

scores of fourteen teachers did not exceed 63*00 scale 

points. This lower group of teachers was defined as 

possessing "unfavorable" attitudes toward algebra. There 

were 216 Anglo- and 61 Latin-iuaericam pupils under the 

supervision of these teachers. 

To test the reliability of the inventory, the test-

ret# fit method wm.& selected, using the scoreg obtained 

during the first and second testing periods. The pairing 



39 

of the ©cores of each teacher permitted the differences 

for each pair to to® obtained, fhis procedure was the 

basis for determining the correlation and for determining 

the significance of the correlation, 

A summary of the correlation of the teachers' 

beginning- and end-of-course attitudes toward algebra is 

presented in fabl# III. 

ftu&S III 

sisiaiia^Ciii of ma comm&msxom ss$yiM w f O f i f M i v i 
mCHBHS* BEQimiBG- AND BHB-QF-COUESE 

AMITUDES TQvAED ALGEBRA. 

Correlation 3? I £ P 

Correlation . m 5,94 >.001 

A glance at the results in fabl© III shows that the 

correlation between the teachers' beginning- and ©nd-of-

course attitudes toward algebra was .671* $his correla-

tion was significant at greater than the .1 per cent 

level* Because of this high level of significance! it was 

then concluded that this portion of the instrument was 

sufficiently reliable for us® in the study. 

A total of seven items within the "Attitude Inventory 

for Teachers of first-Tear Algebra" was selected to 

measure the teachers '• judgments concerning the practical 

value of algebra, with the possible score ranging from one 
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through, fire points for each item. Five points repre-

sented a favorable .judgment concerning the practical value 

of algebra, three points represented an uncertain judg-

ment, and on© point represented an opposed, or unfavorable 

judgment. therefore, the lowest possible total score on 

the Instrument was seven. A middle, or uncertain score 

was twenty-one, and the maximum total score was thirty-

five. 

Upon referring to Appendix F, it can be seen that of 

the possible score of 35.00, the scores which represented 

the teachers' judgments concerning the practical value ©f 

algebra at the beginning of the academic school year 1961 

ranged fro® 16.00 through 35*00, with an arithmetic mean 

score ©f 31.6? scale points. 

At the beginning of the academic school year 1961, 

sixteen of the participating teachers expressed judgments 

concerning the practical value of algebra that were above 

J2.00 scale points, for purposes of this study, this 

upper group of teachers was defined as poseessing "favor-

able" judgments concerning the practical value of algebra. 

There were 194 Anglo- and 88 Latin-American pupil® under 

the supervision of these teacher®. Thirteen teachers 

possessed scores concerning the practical value that did 

not exceed 30.00 scale point®. This lower group of 

teachers was defined as possessing "unfavorable" judgments 
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concerning the practical value of algebra. There were 1S4 

Anglo- and 96 Latia-Aaericaa pupils under the supervision 

of these teachers. 

The reliability of this portion of the attitude 

inventory was determined by the test-retest method, using 

those scores obtained during the first and second testing 

periods. The pairing of the soores of eaoh teacher per-

aiitted the differences for each pair to be obtained. 

this procedure was the basis for determining the corre-

lation and for determining the significance of the 

correlation* 

A suaaary of the correlation of the teachers' 

beginning- and end-of-course judgaents concerning the 

practical value of algebra is presented in Table IV. 

tASiM IV 

S10SlFIOilO« 01 TEE OOitlKMflOl » £ £ * £ » W& fO&TX-S'XfS 
M B W2K>ff-C0UK3& JU&QttXgTS 

OOHOimiSQt tm PBAOfXCAX, VAJUHt 0? 
A14I1IBA 

Correlation r i | p 

Correlation •75* >•001 

from the results found in Table IV» it cam be ®«@» 

that the correlation between the teachers' beginning- and 

end-of-oourse Judgments concerning the practical value of 
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algebra was .756. This correlation was significant at 

greater than the ,1 per cent level. Because of this high 

level of significance« it was concluded that this portion 

of the Instrument was sufficiently reliable for us© in the 

study. 

Summary 

1. the basic instrument used for ascertaining the 

scores that represented the teachers' attitudes toward 

algebra and their judgaftnts concerning the practical value 

of algebra was the "Attitude Inventory for teachers of 

first-Tear Algebra." This attitude inventory was espe-

cially designed for use in this study. 

2. A total of forty-five teachers participated in 

the study. 

5. It was found that the correlation between the 

teachers* beginning- and end-of-courae attitudes toward 

algebra was significant at greater than the .1 per cent 

level. Similarlyi it was found that the correlation 

between the teacher®' beginning- and end-of-course ;Jmdg-

ments concerning the practical value of algebra was 

significant at greater than the .1 per cent level, these 

two levels of significance seemed to indicate that the 

"Attitude Inventory for teachers of First-Tear Algebra" 

was sufficiently reliable for use in the study. 
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CHAPTEB III 

MALXSIS Of THE MTA PIMfAIIIIG fO 3SS ANGLO- AND 

LATIN-AMSRI GAM HfPXLS 

Procedures for Collecting the Data 

In the pursuit of this study* three types of data 

were gathered from 873 Anglo- and 290 Latin-Amerlc an 

pupils who were tested on two occasions during the 180-day 

academic school year 1961-1962. All of these pupils 

resided within twenty-four distinct school districts of 

the Meet Texas geographical area (Appendices f, 6). The 

three types of data were (a) the pupils1 attitudes toward 

algebra and their Judgments concerning th© practical value 

of algebra, each measured at the beginning and the end of 

th® academic year, (b) th® pupils' scores made on the 

Cooperative Algebra Test (1) at the beginning of the aca-

demic school year* and (c) their achievements in algebra 

that were accomplished during the academic year as 

measured by the scores made on the second administration 

of this same test when compared to their first test 

scores* 

The basic instrument developed in order to ascertain 

the pupils* attitudes toward algebra and their judgments 

concerning the practical value of algebra was the 

MM, 
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"Attitude Inventory for .Pupil* of J?irst-Xear Algebra" 

(appendix A), the statements that pertained to the place 

of algebra within the school curriculum, the pleasant or 

unpleasant feeling tbe pupil derives froa the study of 

algebra, and the benefits tbe pupils felt they would 

obtain fro® th® study of algebra were used to ascertain 

tbe pupils* attitudes toward algebra, The six remaining 

statements were used to ascertain tbe pupils* judgments 

concerning tbe practical value of algebra. 

To determine tbe reliability of tbe inventory, tbe 

test~retest method was used, Data were gathered by 

administering tbe inventory to twenty-five algebra pupils 

in tbe north Texas otate University laboratory School« 

Denton, Texas, on July 15 and again on July 29, 1961, to 

thirteen algebra pupils in Alpine, Texas, and to ten 

algebra pupils in Harfa, Texas, on June 16 and again on 

July 2, 1962, Tbe Pearson product-mo aaent correlation 

coefficient (r; was then determined from these two set® 

of scores. 

The scores of the pupils obtained from the first 

administration of the "Attituds inventory for Pupils of 

first-Tear tlgebra" were paired with the scores obtained 

from the second administration of the inventory. The 

pairing of the scores permitted the differences for each 

pair to be obtained. This was tbe basis for determining 
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if the correlation of the two groups of scores differed 

from zero. 

It may be noted la Tables I and II (pages 9 and II) 

that the correlation between the scores that represented 

the pupils* attitude® toward algebra was *684, She cor-

relation between the scores that represented their 

judgments concerning the practical value of algebra was 

.862. The significance of each correlation was greater 

than the .1 per cent level, These high levels of signifi-

cance seemed to indicate that the attitude inventory was 

sufficiently reliable for use in the study. 

The Treatment of the Data 

It should be noted that the two prominent ethnic 

groups of pupils that reside within the West Texas geo-

graphical area are Anglo- and Latin-American (Appendix F). 

The judgment of which pupils belonged in each group was 

based upon the surnames of those participating in the 

study. 

In order that no bias would exist within the data 

concerning the two ethnic groups of pupils» the pupils' 

scores obtained at the beginning of the academic school 

year 1961 were separated into ethnic groups and then 

analysed to determine if significant differences existed 

between the arithmetic mean scores of the two groups. 

The scores of each of the two ethnic groups were 
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categorized into the following three areas? (a) their 

Judgments concerning the practical value of algebra, 

(to) their attitudes toward algebra, and (c) the scores 

made on the Cooperative Algebra feat at the beginning of 

the academic school year. 

To obtain the pupils' attitude© toward algebra, the 

"Attitude Inventory for Pupils of first-Tear Algebra" was 

administered to each of the 1,165 participating pupils at 

the beginning and the end of the academic school year 

1%1, Shi® inventoiy also contained those selected state-

ments pertaining to the pupils' judgments concerning the 

practical Yalue of algebra. 

The Mc&ert Method of Sunmated Eatings (2) was used 

to score the "Attitude Inventory for Pupils of First-Tear 

Algebra." Those statements that reflected favorable atti-

tudes toward algebra or favorable judgments concerning the 

practical value of algebra were scored by applying the 

following scales 

Scale Value 

a* Agree 5 

b. Tend to agree 4 

c. Cannot say (uncertain) 3 

d. Tend to disagree 2 

e. Disagree 1. 
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These statements that expressed opposing, or unfavor-

able attitudes toward algebra or unfavorable judgments 

concerning the practical value of algebra were scored in 

the opposite manner: 

icale Value 

a. Agree 1 

b. fend t@ agree 2 

c. Cannot say (uncertain) 3 

d» fend to disagree 4-

e. Disagree 5. 

A total of sixteen items on the attitude inventory 

(Appendix A) was selected to measure the pupils* attitudes 

toward algebra, with the possible score on each item 

ranging from one through five points, five points repre-

sented a favorable attitude toward algebra* three points 

represented an uncertain attitude, and one point repre-

sented an opposed, or unfavorable attitude* therefore, 

with sixteen items in the entire pupil inventory and the 

lowest possible score for each item one, the lowest pos-

sible total score on the instrument was sixteen, A 

middle, or uncertain score was forty-eight, and the 

maximum total ecore was eighty* 

A summary of the comparison between the scores of the 

Anglo- and Latin-American pupils* attitudes toward algebra 



at the beginning of the academic school year 1961 ia 

presented in Table ?. 
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TABLE ? 

SIGNIFICANCE Of THE HMN BIffffiEIQI BBTWIM T H 
873 AMGLQ- M B 290 Mfll-MEEICAi' PUPILS' 

ATTITUDES fOWAEB ALGSBRA 

He an Anglo** American 
Group 

Latin-American 
Group % i P 

Mean $3.03 61.11 1.92 3*91 >.001 

A closer analysis of the data presented in Table ? 

reveals that, ©f th® possible total score of 80,00, the 

mean score that represented the Anglo-American pupils1 

beginning attitudes toward algebra was 63.03 scale points. 

The mean score for the I*atin~A»erican pupils' beginning 

attitudes toward algebra was 61.11 scale points. The mean 

difference between the two groups of scores was 1*92 scale 

points in favor of the Anglo-American pupil group* The 

difference obtained was significant at greater than the 

.1 per cent level. It was then concluded that, at the 

beginning of the academic school year 1961, there was a 

significant difference in the attitudes of the pupils 

toward algebra in favor of the Anglo-American pupil®. 

Six items on the "Attitude Inventory for Pupils of 

First-Tear Algebra" were selected to measure the pupils' 
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judgments concerning the p r a c t i o a l value of algebra. The 

possible score on each, item ranged from one through five 

points, five points represented a favorable Judgment, 

three points represented an uncertain judgment* and one 

point represented an opposed, or unfavorable judgment# 

Therefore* with six items in the entire section of the 

inventory and the lowest possible score for each item one, 

the lowest possible total score was six seal© points. A 

middle* or uncertain score was eighteen, and the maximum 

total score was thirty scale point®, 

A summary of the data pertaining to th® Anglo- and 

Latin-American pupils* judgment® concerning the practical 

value of algebra at the beginning; of the academic school 

year 1961 is presented in Table fl. 

TABLE VI 

&WMIMIGAMGM OF THE MIA1 ©IffMREMGS MMTMSM THE 
873 AHGLO- AMD 290 LATII-AMMICAN PUPILS' 

JUDGMMTS GOifCBKBUG THE PRACTICAL 
VALUE Of ALG1KRA 

Mean Anglo-American 
Group 

Latin-American 
Group % M P 

I-'lean 24,62 23.4? 1.15 2.09 >.05 

The data found in Table VI point to th© fact t ha t, of 

the possible maximum score of thirty, the mean score which 

represented the Anglo-American pupils' beginning judgments 
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concerning the practical value of algebra was 2#*62 scale 

points, file mean score for the Latin-American pupils was 

23.47. The mean differ©!!©© between the two group® of 

scores was 1,15 points in favor of the Anglo-American 

pupils, file difference obtained was significant at 

greater than the 5 per cent level, Since this level fell 

within the arbitrarily selected level® of the study, it 

was then concluded that* at the beginning of th® academic 

school year 1961, there was a significant difference in 

favor of the Anglo-American pupils concerning their atti-

tude® as to the practical value of algebra. 

$0 obtain a measure of th® pupils1 competencies in 

mathematics, th© Cooperative Algebra feat wa® administered 

to each participating pupil at the beginning of the aca-

demic school year 1961. There were fifty-nine items on 

this test. Each item was assigned a value of one point. 

One point was awarded for each item worked correctly, 

There were no deductions for problem® skipped or missed by 

the participating pupils. Therefore, the lowest possible 

total score was zero, and the maximum total score was 

fifty-nine. These- scores ranged from jsero through thirty-

eight for the Anglo-American pupils and from zero through 

twenty-nine for the Latin-American pupils at the beginning 

of the academic school year 1961. 
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$o obtain the pupils' achievements la algebr&» this 

same test was re-administered to each participating pupil 

at the end of the academic yeas? 1962, The scores of each 

pupil were then paired, and the differences for each pair 

were obtained# These differences were then defined as the 

pupils' achievements in algebra. 

A summary of the scores that represented the Anglo-

and Latin-American pupils' competencies in mathematics at 

the beginning of the academic school year 1961 is pre-

sented in Sable VII. 

TABLE VII 

BIQSXFIOMQ& OS THE MSAI BIOTBSBCg BETWEEN THE 
8?5 AISLQ- ABD 290 LATIN-AMERICAS PUPILS' 

COMPETENCIES II MATHffllATICS 

Mean Anglo-American 
Group 

Latin-American 
Sroup £ P 

He an 14.82 11.25 3.5? 9.52 >,001 

In order to ascertain whether there was a significant 

difference in the responses on the Coo*?erative Algebra 

Test* the t test was applied to the data summarized in 

Table YII. It was noted that the mean score for the 

Anglo-American'pupil® was 14.82. This mean score repre-

sented the number of problems worked correctly at the 

beginning of the academic"school year 1961. The mean 
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eeore for the Latin-American pupils was 11,25. 5£he »ean 

difference was 3.57 points in favor of the Angle-American 

pupils* The difference obtained was considered signifi-

cant at greater than the ,1 per cant level, a level 

considered highly significant. It was then concluded 

that,- at the beginning of the academic school year 1961, 

the competencies in mathematics of the Anglo-Afflerican 

pupils were significantly higher than the competencies ©f 

the Latin-American pupils. 

An analysis of the pupils* end-of-course attitudes 

toward algebra and their achievements in algebra was made 

to determine whether a significant relationship existed 

between the two factor®. The method of treating the 

scores was by chi-square. A summary of this analysis is 

presented in fable Till. 

TABLE fill 

SIGNIFICANCE Of 3311 HSLaTIONSHIP BETWEEN THE ANGLO- AND 
LATIK-AMERICAN PUPILS* ATTITUDES TOWARD ALGIBBA 

AIB THEIE ACHIEVEMEHTS IN ALGEBEA 

Group I i 2 B.f. P 

Anglo-American *35 49.57 1 >.001 

Latin-American 151 6 »©8 1 KOI 

Composite group • 586 43.92 1 X001 
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The scores that represented tie pupils* end-of-course 

attitudes toward algebra and their achievements in algebra 

were used to make the analysis presented in $able fill, 

Only those attitude scores toward algebra which fell in 

the upper one fourth or the lower one-fourth portion of 

scores were used in the analysis. 

The iinglo-Jaaerican pupil® whose achievements in 

algebra were above 10.09, the mean achievement score for 

the Juaglo-American pupils, and those Latin-American pupils 

whose achievements were above 6.59* the mean achievement 

score for the Latin-American pupils, were defined as 

"high" achievers, ill other pupil© were defined as "low" 

achievers in algebra. 

When the two group® of pupils were combined to form a 

composite group, the pupils whose score® fell above 8.92, 

the mean achievement score for this combined group, were 

defined as "high" achievers. All other pupils were 

defined as "low" achievers. 

fable Till exhibits the fact that, when the c hi-

fi qu&re statistic was applied to the scores of the 

Anglo-American pupils, the chi-square value was 49.57. 

The pupils that exhibited favorable end-of-course atti-

tudes toward algebra achieved more than the pupils that 

exhibited unfavorable attitudes toward algebra. Shis 
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value of chi-square was considered significant at greater 

than the .1 per cent level. 

2ft© chi-square value for the scores of the Latin-

American pupils was 6.68. She pupils that exhibited 

favorable end-of-course attitudes toward algebra achieved 

more than the pupils that exhibited unfavorable attitudes 

toward algebra. Chi-square was considered significant at 

greater than the 1 per cent level* 

Whoa the #35 Anglo- and 151 Latin-Am®rican pupils 

were coabined to form a composite group of 58& pupils, th© 

chi-square value was 43,92. The pupils that expressed 

favorable end-of-course attitude® toward algebra achieved 

more than the pupils that expressed unfavorable attitudes 

toward algebra. Chi-square was considered significant at 

greater than th© .1 per cent level. 

An analysis of the pupils' end-of-course judgments 

concerning th® practical valu® of algebra and their 

achievements in algebra was made to determine if a sig-

nificant relationship existed between the two factors. 

The method of treating th® scores was by chi-square. A 

summary of these analyses is presented in Table IX. 

She scores which represented th# pupils' end-of-

course judgments concerning the practical value of 

algebra and their achievements in algebra were used in 

the analysis presented in Table IX. Only those judgment 
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scores which, fell in t h e upper o n e - f o u r t h level of score® 

o? the lower one-fourth level of scores were used i n the 

comparisons. 

TABLE IX 

SIGJUmCAHCE OF THS EELAHOHSHIP BETWBM 500 ANGLO- AID 
153 LASHf-AMHICAI PUPILS* JUDGHMTS 00I01EIISG 

THE PRACTICAL VALUE Of ALGIBSA M B Hill 
&GMWWW2& XI ALGEBRA 

Group N X2 0.1. P 

Anglo-American 500 45.8? 1 >,001 

Latin-Asteric an 155 . 6 1 4 1 IS 

Composite group 655 3 1 . 0 1 1 >#001 

fhe Anglo-American pupils whose achievements were 

above 10.09, the mean achievement score for the Anglo-

American group, and those Latin-American pupils whose 

achievements were above 6*57* the mean achievement score 

for the Latin-American group, were defined a® "high" 

achievers in algebra. All other pupils were defined as 

"low" achievers. 

When the two group® of pupil© were combined to form 

a composite group ©f 653 Anglo- and Latin-American pupils, 

the pupils whose achievements were above 8,92, t h e mean 

achievement score f o r this combined g roup, were defined as 

" h i g h " achievers. All other pupils were defined as " low" 

achievers. 



It can be noted that when the chi~®quar© statist!© 

was applied to the data summarized in Table IX, th© scores 

of the Anglo-American pupils produced a chi-aquare value 

of 43,8?. Bit pupils that expressed favorable end-of~ 

course judgments concerning the practical value of algebra 

achieved more than the pupils that expressed unfavorable 

judgments, fhis value of chi-square was significant at 

greater than the ,1 per cent level. 

The chi-square value for the scores of the Latin-

American pupils was .614. The pupils that exhibited 

favorable end-of-course judgments concerning the practical 

valu© of algebra achieved more than th® pupils that 

expressed unfavorable Judgments, However, this value of 

chi-square that was produced by th© Latin-American pupils 

was not large enough to be considered significant. 

When the 500 Anglo- and 133 Latin-Americ an pupils 

were combined to form a composite group of §33 pupils, the 

analysis produced a value of chi-square of 31.01. Because 

of the greater number of Anglo-American pupils, this value 

of chi-square was still significant. The pupils that 

expressed favorable Judgments concerning the practical 

value of algebra achieved more than th® pupils that 

expressed unfavorable Judgments, fhe obtained chi-square 

value was? considered significant at greater than the .1 

per cent level. 
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An analysis of the 1,163 pupils' beginning- and end-

of-course attitudes toward algebra was mad® to determine 

if a significant gain or loss occurred during the academic 

school year 1961-1962. She method of treating the data 

was by the t technique, A summary of these changes in 

attitudes toward algebra is presented in fable 1. 

TABLE X 

SIGNIFICANCE Of THE MEAN CHANGE Of THE 875 ANGLO- AWD 
290 LATXN-AHEBICAN PUPILS1 ATTITUDES 

TOWARD ALGEBRA 

Group 1 H1 «2 hB £ P 

Anglo-
Aiaerican m 63.03 57-70 -5.33 2.96 >.01 

Latin-
American 290 61.11 57.62 2.42 >.02 

Composite 
group 1,165 62.05 57.67 38 2.81 >.01 

Sixteen items on the "Attitude Inventory for Pupils 

of First-Tear Algebra" were selected to measure the 

pupils* attitudes toward algebra. The lowest possible 

total score was sixteen and the maximum total score was 

eighty. 

Table X exhibits the fact that* of a possible maximum 

total of 80.QQ points» the mean score of the 873 
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Anglo~American pupils* attitude© toward algebra was 63.03 

at the beginning of the academic school year 1961. T&e 

mean score of this same group of pupils was 57.70 at the 

end of the academic school year 1962. The mean difference 

represented a loss of -5#33 scale point® that occurred 

between the beginning and the end of the academic school 

year, fhis difference was considered significant at 

greater than the 1 per cent level. However, it should be 

noted that although a significant loss occurred during the 

academic school year, the mean end-of-couree attitude 

toward algebra ©till represented a favorable attitude, 

since the scale value was still well above the unfavorable 

range. 

the mean score of the 290 Latin-American pupils1 

attitudes toward algebra was 61.11 at the beginning of the 

academic school year 1961* fhe mean score of this same 

group of pupils was 57*62 at the end of the academic 

school year 1962. fhis mean attitude score of 57*62 

points toward algebra was still considered as a favorable 

attitude toward algebra. However, the mean difference 

represented a loss of -3«^9 point® that occurred between 

the beginning and the end of the academic school year. 

The difference obtained was significant at greater than 

the 2 per cent level. It was then concluded that, between 

the beginning and the end of the academic school year, a 
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significant los® occurred in the Latin-American pupils' 

attitudes toward algebra. 

When tlie Anglo- and Latin-American pupils were com-

bined to form a composite group of 1,163 pupils, the mean 

attitude toward algebra was 62,05 scale points at the 

beginning of the academic school year. The end-of-course 

attitude toward algebra of this same group ©f pupils was 

5?.6? points. The mean difference represented a loss of 

-4#38 points that occurred between the beginning and the 

end of the academic school year. However, although a sig-

nificant loss occurred during the academic school year, 

the mean end-of-course attitude toward algebra wae ©till 

a favorable attitude, fhe difference obtained was sig-

nificant at greater than the 1 per cent level. 

A summary of the changes of the Anglo- and Latin-

American pupils* Judgments concerning the practical value 

of algebra is presented in fable XI. 

Six items on the "Attitude Inventory for Pupils of 

Hret-Xe&r Algebra" were selected to measure the pupils' 

Judgments concerning the practical value of algebra, fhe 

lowest possible total score was six* and the maximum 

total score wae thirty. 

fable XL exhibits the fact that the mean score of the 

873 Anglo-American pupils' Judgments concerning the prac-

tical value ©f algebra was 24.62 at the beginning of the 
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academic school year 1961. The mean score of this same 

group of pupils was 21.79 at the end of the academic 

school year 1962. (The mean difference represented a loss 

of -2.83 points that occurred between the beginning and 

the end of the academic school year, The difference 

obtained was significant at greater than the 5 P©*1 ©«»t 

levels On the basis of these findings, it items logical 

to conclude that between the beginning and the end of the 

academic school year, a significant loss occurred in the 

Anglo-American pupils' judgments concerning the practical 

value of algebra. However, it should be noted that the 

mean end~of-course judgment was still a favorable judg-

ment, since the scale value was ©till well above the 

unfavorable range. 

TABLE XE 

SIGNIFICANCE OF THE BEAM CHANGE Of Til 8?3 ANGLO- AND 
290 LATIH-AMEEICAN PUPILS' JUDGMENTS CONCEBNING 

THE PRACTICAL VALUE Of ALGEBRA 

Group 1 % H 2 Mp 1 P 

Anglo-
American 873 24.62 21.79 •2 #83 2.01 >.0$ 

Latin-
American 290 23.4? 21.79 -2.68 1.58 IS 

Composite 
group 1,163 24.24 21.79 —2.4$ 1.63 IS 
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fh® mean score of the Latin-America*. pupils' judg-

meats concerning the practical value of algebra was 23.4-7 

at th© beginning of the academic school year 1961. The 

mean, seore of this same group of pupils was 21.79? th© 

sarue mean score as that of th# Anglo-American pupils, at 

th# end of the academic school year, fhis end-of-course 

judgment was still a favorable judgment concerning the 

practical value of algebra. fhe mean difference repre-

sented a loss of -2.68 points that occurred between the 

beginning and the end of the academic school year. How-

ever, this loss was not great enough to be considered 

significant. 

When the Anglo- and Latin-American pupils were com-

bined to form a composite group of 1,163 pupils, the mean 

score of their judgments concerning the practical value of 

algebra was 24.2# at the beginning of the academic school 

year 1961. fhe mean score of this game group of pupils 

was 21.?9 at the end of the academic school year 1962, 

fhis end-of-eourse judgment concerning th# practical value 

of algebra was still a favorable judgment. However, the 

loss of -2.45 points wae not great enough to be considered 

significant. 

An analysis by the t technique was made to determine 

if the Anglo-American pupils achieved more than the 
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Latin-American pupils. A summary of this analysis is 

presented in Table HI. 

TABLE H I 

SIGNIFICANCE Of W MIAM DIFFERENCE BETWEEN THE 875 ANGLO-
AND 290 LATIN-AMERICAN PUPILS' ACHIEVEMENTS II ALGEBKA 

Mean Anglo-American 
Group 

Latin-American 
Group "D i P 

K i 14*82 11.25 » » * * * « 

"a 24.91 17*82 t * « * « » 

10.09 6.57 4.^2 10.73 >.001 

A closer analysis of the data presented in Table H I 

shows that tiae Anglo-American pupils' achievements in 

algebra ranged from a loss of seven points through a gain 

of thirty-four points. The Latin-American pupils' 

achievements ranged from a loss of nine points through a 

gain of twenty-fire points. 

The data in Table H I reveal that the Anglo-American 

pupils worked 14.82 problems on the Cooperative Algebra 

fast correctly at the beginning of the academic school 

year 1961, The average number of problems worked correctly 

at the end of the academic school year 1962 was 24.91. 

The mean difference was 10.09 problems. This mean gain 

represented the average achievement for the 873 Anglo-

American pupils. 
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It was further noted that the average amber of 

problems worked correctly by the Latin-American pupils was 

11.25 at the beginning of the academic school year 1961. 

2?he average amber of problems worked correctly by this 

same group at the end of the academic school year 1962 was 

17.82. The mean difference was 6.5? problems. Shis mean 

gain represented the average achievement for the 290 

Latin-American pupils. 

The difference between the mean achievement scores of 

the Anglo- and Latin-American pupil® was 4,52 points in 

favor of the Anglo-American pupil group. She difference 

provided was significant at greater than the .1 per cent 

level. On the basis of these findingsf it wag concluded 

that the Anglo-American pupils' achievements in algebra 

were significantly higher than the achievements of the 

Latin-American pupils. 

Summary 

1. An analysis of the mean difference was made 

between the 873 Anglo- and 290 Latin-American pupils* 

beginning attitudes toward algebra. Of a possible total 

score of 80.00 points» the Anglo-American pupils provided 

a mean attitude toward algebra of 63.03 scale points. She 

Latin-American pupils provided a mean attitude toward 

algebra of 61.11 points, fhe mean difference was 1.92 
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points in favor of the Anglo-American pupils. The differ-

ence obtained was significant at greater then the .1 per 

cent level* 

2. iua analysis of the mean difference was made 

between the 875 Anglo- and 290 Latin-American pupils* 

beginning judgments concerning the practical value of 

algebra. Of a possible total score of 30,00 points, the 

Anglo-American pupils provided a mean judgment of 24.62 

points. The mean judgment of the Latin-American pupils 

was 23.47 points, fh® analysis showed a difference of 

1.15 points in favor of the Anglo-Amerioan pupils. The 

difference was significant at greater than the 5 per cent 

level, 

3» The analysis of the 875 Anglo-* and 290 Latin-

American pupils' competencies in mathematics at the 

beginning of the academic school year showed the Anglo-

Amerioan pupils worked an average of 3.57 problems more 

than the Latin-American pupils. The mean number of prob-

lems worked by the Anglo-iimerlcan pupils was 14.82. The 

mm number of problems worked correctly by the Latin-

American pupils was 11.25. The difference * 3.57» was 

significant at greater than the .1 per oent level. 

4. An analysis of 435 Anglo-Amerioam pupils' end-of-

course attitudes toward algebra and their achievements in 

algebra produoed a ohi-square value of 49*57. The pupils 

that expressed favorable attitudes toward algebra achieved 
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more than the pupils that expressed unfavorable attitudes 

toward algebra. Ghi-square was significant at greater 

than the ,1 per cent level* 

fiie analysis ©f 151 Latin-American pupils' end~cf~ 

course attitudes toward algebra and their achievements in 

algebra produced a ohi-square value of 6*68. the pupils 

that expressed favorable attitudes toward algebra achieved 

more than the pupils that expressed unfavorable attitudes, 

Chi-square was significant at greater than the 1 per cent 

level. 

'when the Anglo- and Latin-American pupils were com-

bined to form a composite group of 586 pupils* chi-square 

was 43,92* fhe pupils that expressed favorable attitudes 

toward algebra achieved more than the pupils that 

stressed unfavorable attitudes toward algebra, Chi-square 

for this combined group was significant at greater than the 

#1 per cent level. 

5» fhe chi~square statistic was also applied t© 

determine if a signifloant relationship existed between 

>00 Anglo- and 135 Latin-American pupils* end-of-course 

judgments concerning the practical value of algebra and 

their achievements in algebra, fhe analysis of the Anglo-

American pupils' end-of-course Judgments concerning the 

practical value of algebra and their achievements in 

algebra produced a chi-square value of 43•87» The pupils 
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that expressed favorable judgments achieved more th.au the 

pupils that expressed unfavorable judgments. This ohi-

square value was significant at greater than the ,1 per 

cent level. 

The analysis of the Latin-American pupils' end-of-

course judgments concerning the practical value of algebra 

and their achievements in algebra produced a chi-square 

value of ,614. The pupils that exhibited favorable end-

of-courae Judgments achieved more than the pupils that 

exhibited unfavorable judgments. However, chi-square was 

not large enough to be considered significant. 

When the Anglo- and Latin-American pupils were com-

bined to form a composite group of 633 pupils, chi-square 

was 31»01. Because of the greater number of Anglo-

American pupils» this value was significant at greater 

than the ,1 per cent level. The pupils that expressed 

favorable judgments achieved more than the pupils that 

expressed unfavorable judgments concerning the practical 

value of algebra. 

6. An analysis was mad# by the t technique of the 

aean differencee between the 873 Anglo- and 290 Latin-

American pupils* beginning and end-of-course attitudea 

toward algebra. Of a possible total score of 80.00, the 

mean score of the Anglo-American pupils' attitudes toward 

algebra was 63.03 point® at the beginning of the academic 
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school year, The mean score of this same group of pupils 

was 57*?0 at the end of the academic school year 1962. 

This change produced a loss of -5*33 seal® points between 

the beginning and the end of the academic school year. 

The difference obtained was considered significant at 

greater than the 1 per cent level, id though a significant 

loss occurred, the•mean end-of~course attitude toward 

algebra still represented a favorable attitude. 

The mean score of the 290 Juatin-Aaerican pupils* 

attitudes toward algebra was 61,11 scale points at the 

beginning of the academic school year. The mean score of 

this same group of pupils was 57.62 at the end of the 

academic school year 1962* This change produced.a loss 

of -3.49 scale points between the beginning and the end 

of the academic school year, The difference obtained was 

considered significant at greater than the 2 per cent 

level. Although a significant loss occurred, the mean 

end-of-course attitude toward algebra still represented a 

favorable attitude. 

When the Anglo- and Latin-American pupils were com-

bined to form a composite group of 1,163 pupils, the mean 

score of the pupils' attitudes toward algebra was 62,05 

points at the beginning of the academic school year and 

was 57,6? points at the end of the academic school year, 

The loss provided, *4,38 scale points, was significant at 
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greater than the 1 per cent level. However, the mesa, end-

of-course attitude toward algebra of the 1,165 pupils 

still represented a favorable attitude. 

7. The analysis of the mean differences between the 

875 Anglo* and 290 Latin-American pupils* beginning and 

end-of-course judgments concerning the practical value of 

algebra was mad® by the t technique. Of a possible total 

score of 50.00 scale points, the mean score of the Anglo-

American. pupils' judgments was 24*62 points at the 

beginning of the academic school year. fhe mean score of 

this same group of pupils was 21.79 at the end of the aca-

demic school year. This mean change produced a loss of 

-2*85 scale points, fhis difference was considered sig-

nificant at greater than the 5 per cent level. Although 

a significant loss occurred, the mean end-of-cour®e 

ment still represented a favorable Judgment concerning the 

practical value of algebra, 

She mean score of the 290 Latin-American pupils' 

judgments concerning the practical value of algebra was 

25.47 scale points at the beginning of the academic school 

year, the mean score of this same group of pupils wa® 

21.79 at the end of the academic school year, this change 

produced a loss of -2*68 scale points. However, this lose 

wae not great enough to be considered significant. 
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Mlim the Anglo- and Latin-American, pupils were com-

bined to form a composite group of 1*165 pupils, the mean 

score of the pupils' judgments concerning the practical 

value of algebra was 24.24 points at the beginning of the 

academic school year and was 21.79 at the end of the aca-

demic school year. The loss provided, -2.45 seal® points, 

was not great enough to be considered significant. How-

ever, the mean end-of-course judgment of the 1,163 pupils 

still represented a favorable judgment concerning the 

practical value of algebra. 

8. Mi analysis by the t technique was mad# between 

the mean differences of the 875 Anglo- and 290 Latin-

American pupils1 achievements in algebra, $h@ mean 

achievement score of the Anglo-American pupils was 10.09. 

©tie mean achievement score of the Latin-American pupils 

was 6*5?. fhe analysis showed a difference of 4.52 point® 

in favor of the Anglo-inerican pupil a. fhe difference 

obtained was significant at greater than the *1 per.cent 

level. 
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GBAPfSB I? 

TBACHEH-FUPXL EJELATIONSHIPS 

Seasons fox* Comparison 

flie major theme of the study was to find the extent 

to wMcii certain characteristics of teachers of first-year 

algebra were related to (a) their pupils* attitude® toward 

algebra and (b) their pupils' achievements in algebra. 

fhe study was designed t© investigate the outcomes of 

the pupils* attitude© toward algebra, their judgments con-

cerning the practical value of algebra, and their net 

achievements in algebra when influenced by the educational 

backgroundsi attitudes toward algebra, and judgments con-

cerning the practical value of algebra of their teachers. 

In following this major theme, four types of data 

were gathered from the forty-five teachers who partici-

pated in this study, fhe four types of data were (a) the 

teachers' attitudes toward algebra, (b) the teachers' 

judgments concerning the practical value of algebra, 

(c) their backgrounds in mathematics, and (d) their back-

grounds in professional education. 

Similarly, three types of data were gathered from the 

873 Anglo- and 290 Latin-American pupils who participated 

72 
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la til® study. Tfc.ese data were (a) their attitudes toward 

algebra, (b) their judgment» concerning the practical 

value of algebra, and (c) their achievements la algebra, 

fhe teachers' attitudes toward algebra and their 

judgments concerning the practical value of algebra were 

obtained from the scores of the "Attitude Iaveatory for 

Teachers of first-Tear Algebra" (Appendix B), aa attitude 

inventory designed especially for use la the study. So 

gather the teacher©' backgrounds in mathematics and pro-

fessional education! the iasaediat© supervisor of each 

teacher was asked to provide the number of semester hours 

in each field. 

She pupils' attitudes toward algebra and their Judg-

ments concerning the practical value of algebra were 

gathered from the "Attitude Inventory for Pupils of first-

Year Algebra" (Appendix A). $o obtain the pupils' achieve-

ments in algebra, the Cooperative Algebra Test (1) was 

administered to each of the participating pupil® at the 

beginning and again at the end of the academic school year 

1961-1962. Bie score® of each pupil were then paired, and 

the differences for each pair obtained, fhese differences 

were then defined as the pupils' achievements la algebra. 

After the data were collected, they were assembled 

and prepared to test the subhypotheses of the study by the 
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t technique, except the fourth, sad seventh, wbioh were 

tested by the chi-square statistic, 

In pursuing the major these of the study, particular 

attention was given to the followio^ subhypotheses to 

determine the teacher-pupil relationshipsi 

1. That there was a© significant relationship 

between teachers' attitudes toward algebra and the pupils' 

achievements in algebra. 

2. That there was no significant relationship 

between subject matter preparation in mathematics of 

algebra teachers and the pupils* achievements in algebra* 

3. That there was no significant relationship 

between the backgrounds in professional education of 

algebra teachers and the pupils* achievements in algebra, 

4* That there was no significant relationship 

between judgments of teacher® coac©raiag the practical 

value of algebra and the pupils' achievements in algebra* 

5. 7hat there was no significant relationship 

between the judgments of teachers concerning the practical 

value of algeora and the end-of-course judgments of pupils 

regarding the practical value of algebra. 

6.. fhat there was m significant relationship 

between teachers' attitudes toward algebra and the end-

of-course attitudes of pupils toward algebra. 
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7. That there was no significant relationship 

between teachers* attitudes toward algebra and the changes 

in pupils' attitudes toward algebra. 

8. That there was no significant relationship 

between the changes in the attitude scores of pupils when 

taught by teachers with favorable attitudes toward algebra 

and teachers with unfavorable attitudes toward algebra. 

The lesults of the Comparisons 

4 summary of the outcomes of testing the first sub-

hypothesis, that there was no significant relationship 

between teachers* attitudes toward algebra and the pupils* 

achievements in algebra, is presented in fable XIII. 

*t*AOT.TP YTTT *<A<PJL1<B1 A* «l»X 

SIGNIFICANCE OF Til MEAN DXfFEfiMG! II ACHIEVEMENTS Of 
PUPILS yiM 'UNDER THE SUPERVISION OF TEAGHEBS 

WISH FAVORABLE 01 OTfAV0KABLE ATTITUDES 

Pupil® 

Teachers Anglo-American Latin-American Composite 

1 H I H 1 M 

favorable 
attitude 255 9.52 146 5.94 401 8.22 

Unfavorable 
attitude 216 10.74 81 $•96 29? 9*43 

• • 1.22 « * .02 * # 1,21 

P e e IS * # HS * • IS 
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A glance at the results la Sable XIII skews that the 

mean achievement score of the 255 Anglo-American pupil® 

under the supervision of teachers who expressed favorable 

attitudes toward algebra was 9*52. fhe mean achievement 

score of the 216 pupil® under the supervision of teachers 

expressing unfavorable attitudes was 10.72. ©he mean dif-

ference was 1.22 point# in favor of the pupils under the 

supervision of teachers expressing unfavorable attitudes 

toward algebra. Although there was a slightly greater 

gain in the mean score ©f the pupil© under the supervision 

of teachers expressing unfavorable attitudes toward alge-

bra , the difference did not approach the 5 per cent level 

of significance, therefore, from the result® of this 

analysis, it seems justified to accept the null hypothesis 

of no relationship. 

It was further noted that the mean achievement score 

of the 146 Latin-American pupils under the supervision of 

teachers who expressed favorable attitudes toward algebra 

was 5.94. fhe mean achievement score of the 81 pupils 

under the supervision of teachers expressing unfavorable 

attitudes was 5.96* The mean difference was .02 points in 

favor of the pupils under the supervision of teachers 

expressing unfavorable attitudes toward algebra. However» 

the difference obtained was not large enough to be con-

sidered significant. On the basis of these results, It 
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seems Justified to accept the null hypothesis of no 

relationship. 

A closer analysis of the data found in Sable XXII 

reveals that when the Anglo- and Latin-American pupils 

ware combined to form composite groups under favorable or 

unfavorable attitude teachers, the mean achievement score 

of the 401 pupils under the supervision of teacher® pos-

sessing favorable attitudes toward algebra was 8.22* She 

mean achievement score of the 29? pupils under the super-

vision of teachers expressing unfavorable attitudes toward 

algebra was 9.4J. She mean difference was 1.21 points in 

favor of the pupil© under the supervision of teachers 

expressing unfavorable attitudes toward algebra. Although 

there was a slightly greater gain in the mean score of the 

pupils under the supervision of teachers expressing unfa-

vorable attitudes toward algebra, the difference obtained 

did not approach the 5 per cent level of significance, 

therefore* the null hypothesis of no relationship was 

accepted. 

In the ®earch for an eseplanation why the pupils u&der 

the supervision of teachers expressing unfavorable atti-

tudes made greater gains, it was found that the pupils of 

three teachers who expressed unfavorable attitudes toward 

algebra ranked among the upper 2f? per cent in achievement. 

Shese pupils were able to influence the data sufficiently 
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so that a greater achievement was shown by pupils under 

th® supervision of t@acb.ers exhibiting unfavorable atti-

tudes toward algebra* 

The outcomes of testing the second subhypothesis, 

that there was no significant relationship between subject 

matter preparation in mathematics of algebra teachers and 

the pupils* achievement® In algebra, are presented in 

fable HI. 

fABLE H V 

si&iifioiici of $hi mMt mFM&moM ii Mmxwmmm of 
ptipTLft yiH ITMBEw TOTE SUP EOT T ft TOM Of5 TOlJLCWffiMt 
mm I# 4» Jfc jilp# V A l mr&mlX, Kir WJGT £t<»* ¥ JL ©JLWJw V * Jfc. 4»fc w X * 

WITH HIGH OB LOW BACKGBQUHDS IH IIASHStUSXCS 

Pupils 

Teachers Anglo-American Latin-American Composite 

X M 1 H I M 

Sigh 
background 2 » 11.57 43 7.67 2 % 10.06 

Low 
background 138 9,24 128 6.37 266 7.04 

"u • * 2.13 • * 1.30 # • 3.02 

p 
* » >.01 *• • - 18 • *• >.001 

The data found in fable XIV point to the fact that 

the mean achievement ©core of the 253 Anglo-American 

pupils under the supervision of teachers with high mathe-

matical. backgrounds was 11.37* $he mean achievement score 

mailto:t@acb.ers
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of the 138 Anglo-American pupils under the supervision of 

low mathematical background teachers was 9.24. The mean 

difference was 2,13 points in favor of the pupils under 

the supervision of teachers with high mathematical back-

grounds. The differenct obtained was significant at 

greater than the 1 per cent level* On the basis of this 

analysis, the null hypothesis of no relationship was 

rejected. 

A further look at Table H ? reveals the fact that the 

mean achievement score of the 43 Latin-American pupils 

under the supervision of teachers with high mathematical 

backgrounds was 7*67• The mean achievement score of the 

128 Latin-American pupils under the supervision of 

teachers with low mathematical backgrounds was 6.37* The 

mean difference was 1.30 points in favor of the pupils 

under the supervision of teachers with high backgrounds. 

Although there was a slightly greater gain in the mean 

score of the pupils under the supervision of teachers 

possessing high backgrounds» the difference obtained did 

not approach the 5 per cent level of significance. There-

fore, it seems JUBtified to accept the null hypothesis of 

no relationship. 

It was also noted from Table H ¥ that whtn the Anglo-

and iatin-American pupils were combined to form composite 

groups under high or low background teachers, the mean 
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achievement score of the 296 pupil© under the supervision 

of teachers with high backgrounds was 10.06* The mean 

achievement score of the 266 pupils under the supervision 

of teachers with low backgrounds in mathematics was 7.04, 

The mean difference wag 5*02 points in favor ©f the pupil# 

under the supervision of teachers with high backgrounds. 

The difference obtained was significant at greater than 

the *1 per cent level* Therefore» the null hypothesis of 

no relationship was rejected, 

A summary of the third subhypothesis* that there waa 

no significant relationship between the backgrounds in 

professional education of algebra teachers and the pupils' 

achievements in algebra, is presented in fable XV. 

TABLI XV 

SIGMflQAICii OF TELE HSJJ? 2>1F?B££NC£ IS ACHIEVMENTS OF 
PUPILS WHEN OT.D1B THE SUPERVISION Of TSAGH11S WITH 
HIGH 01 LOW BAGISHQUfDS II PROFBSSIOHAL EDUCATION 

Pupils 

Teachers Anglo-American Latin-American Composite 

I n 1 Fi 1 H 

High 
background 129 ?.5 0 110 5*48 259 6*46 

hOW 
background 128 10*54 86 ?.?5 214 9.29 

n D • • 3*04 • « 2*27 • • 2*85 

p • • >*01 • • >,01 • • >*001 
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from the data in fable X¥» it ©an "be seen that the 

mean achievement score of the 129 J&glo-Americ&n pupils 

under the supervision of teachers possessing high back-

ground® in professional education was 7*30. The mean 

achievement score of the 128 pupils under the supervision 

of teachers with low backgrounds in professional education 

was 10.54. The mean difference was J.04 points in favor 

of the pupils under the supervision of teachers with low 

backgrounds in professional education. The significance 

of this difference was greater than the 1 per cent level. 

On the basis of this analysis, it seems justified to 

reject the null hypothesis of no relationship. 

A further glance at the results in fable X? shows 

that the mean achievement score of the 110 Latin-American 

pupils was 5*48 when under the supervision of teacher® 

with high background® in professional education. Th* mem 

achievement score of the 86 pupils under the supervision 

of teachers whose backgrounds in professional education 

were low was 7*75. 5fhe mean difference was 2.27 points in 

favor of the pupils under the supervision of teachers with 

low backgrounds in professional education, fhe signifi-

cance of this difference was greater than the 1 per cent 

level, therefore, it seems justified to reject the null 

hypothesis of no relationship. 
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It can be noted in Sable XV" that when the Anglo- and 

Latin-American pupils were combined to form composite 

groups under high or low background teachers* the mean 

achievement score of the 259 pupils under high background 

teachers was 6,46. The mean achievement score of the 214 

pupils under low background teachers was 9*29. Th® mean 

difference was 2.83 points in favor ©f the pupil® under 

the supervision of teachers possessing low background® in 

professional education# The significance of this differ-

ence was greater than the .1 per cent level. Therefore, 

the null hypothesis of no relationship was re4®©fc«&* 

However, it should be noted from Appendix F that $0 

per cent of the teachers with low backgrounds in profes-

sional education possessed high background® in mathematics. 

Of the teacher® who possessed high backgrounds in profes-

sional education, 40 per cent possessed low backgrounds In 

mathematics. When the results of fable X? are considered, 

it seems plausible t© assume that the teachers who prepare 

themselves adequately in mathematics do not take many 

courses in professional education# Similarly, teachers 

that are preparing themselves adequately in professional 

education do not take many courses in mathematics* This 

inverse relationship of mathematical preparation and pro-

fessional education that was obtained in fable X? may also 
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indicate that many teachers may not be teaching la their 

major fields of study. 

An additional aspect of testing the third sub-

hypothesis should be noted, la the establishment of 

methods to test the hypotheses of the study, only the 

upper one-third portion and lower one-third portion of 

teachers were used in the comparisons. This method of 

treating the data eliminated four teachers who were ade-

quately prepared in both fields but who did not fall 

within the upper or lower one-third portion of teachers, 

$he results of the analysis of the fourth sub-

hypothesis» that there was no significant relationship 

between Judgments of teachers concerning the practical 

value of algebra and the pupils' achievements in algebra, 

are presented in fable XVI. 

She achievements of pupils when under the supervision 

of teacher® expressing favorable or unfavorable Judgments 

concerning the practical value of algebra were used in the 

analysis of fable XTI. The pupils' achievements when 

under the supervision of the upper one-third portion of 

teachers were compared to the achievements of the pupils 

under the supervision of the lower one-third level of 

teachers. 
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TABLS XVI 

SIGNIFICANCE Of THE ACHlEVEMjMS OF PUPILS UHEff UVDSB M S 
SOPSRVISIQI Of TJACIBES WITH FAVOKABLB OB UNJAVOKABLE 
JUlXMlilHTS GOIOEBJOTG THE PRACTICAL VALUE OF ALGEBEA 

Group I I 2 D.f. P 

.Anglo-
American m 44.18 1 >.001 

Latin-
American 184 .726 1 SB 

Composite 
groups 562 2?.91 1 >.001 

The method of analysis in Table XVI was by obi-

square. In order to establish division points for the 

cells on a two by two chi~square table, the pupils' mean 

achievement scores were selected as the points of divi-

sion. The mean achievement was 10*09 points for the 

Anglo-American pupils and 6.57 points for the Latin-

American pupils. When the Anglo- and Latin-American 

pupils were combined to form composite groups under 

teachers whose Judgments were favorable ©r unfavorable, 

the mean achievement score was 9.21 points. Pupils whose 

achievements were higher than the mean achievement score 

were defined as high achievers# All other pupils were 

defined as low achievers. 
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It can be noted that when the chi-equare statistic 

was applied to the data found in fable XVI, the data 

produced a chi-square value of 44.18 for the scores of 

the 578 Anglo-iiaerican pupils. She pupils under the 

supervision of teachers expressing favorable judgments 

concerning the practical value of algebra'made greater 

achievements than the pupils under the supervision of 

teachers expressing unfavorable judgments, fhis chi-

square value was significant at greater than the .1 per 

cent level, therefore, the null hypothesis of no rela-

tionship was rejected. 

the chi-square value wa® .72© for the scores of the 

184 Latin-American pupils, fhe pupils under the super-

vision of teachers expressing favorable judgments 

concerning the practical value of algebra made greater 

achievements than the pupils under the supervision of 

teachers expressing unfavorable judgments. Since the 

ciai-square value did not approach the 5 P®r cent level 

of significance, the null fegrpottosi* of &o relationship 

was accepted. 

'When the Anglo- and Latin-American pupils were com-

bined to form composite groups under favorable or 

unfavorable attitude teachers, chi-square was 27.91* 

fhe pupils under the supervision of teachers expressing 

favorable judgments concerning the practical value of 
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algebra sad© greater achievements than the pupils under 

the supervision of teachers expressing unfavorable judg-

ments. This chi-square value was significant at greater 

than the .1 per cent level. therefore* the null.hypothe-

sis of no relationship was rejected for the combined 

scores of the Anglo- and Latin-Jmerican pupils. 

She analysis of the fifth subhypothesis, that there 

was no significant relationship between the judgments of 

teachers concerning the practical value of algebra and the 

end~of-course judgments of pupils regarding the practical 

value of algebra, is summarized in fable XVII. 

TABLE ITII 

SI&JflflOMCl Of THE MBA1 BOTfiEMOI II MD-OJ-COUKSE 
JUDGMEKTS Of PUPILS WISH MBIE THE SUPE&VISION 
OF TSAQH1SS WITH FAVORABLE OB UMMFOSMLM 

JUDGMENTS OOMOMMIMQ THE PRACTICAL 
VALUE OF AL$IBIA 

Pupils 

Teachers Anglo-American Latin-A iaerican Composite 

1 M * H I K 

favorable 
judgment 184 21.68 96 22.13 280 21,90 

Unfavorable 
judgment 194 21.82 SS 21.34 2 82 21.58 

% • • .14 • # .79 • * .32 

P • * MS • • IS * * MB 
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As shown in Table XVTI, the mean end-of-course judg-

ment; concerning the practical value of algebra for the 

184 Anglo-American pupils when under the supervision of 

favorable Judgment teachers was 21.§8 seal© points, The 

mean ©nd-of-eourae judgment of the 194 pupils under the 

supervision of unfavorable judgment teachers was 21.©2 

scale points. The mean difference was .14 points in favor 

of the pupils under the supervision of teachers possessing 

unfavorable judgments concerning the practical value of 

algebra. Although there was a slightly higher gain in the 

scores of the pupils under the supervision of unfavorable 

judgment teachers, the difference obtained did not 

approach the $ per cent level of significance. Therefore, 

the null hypothesis ©f no relationship was accepted for 

the Anglo-American pupil group. 

A closer analysis of the data presented in fable XVII 

revealed that the mean end-of-courae judgment concerning 

the practical value of algebra for the 90 Latin-American 

pupils when under the supervision of favorable judgment 

teachers was 22.13 scale points, the mean end-of-course 

judgment for the 88 pupils under the supervision of 

unfavorable judgment teachers was 21.$4 scale points. The 

mean difference was .79 point® in favor of the pupils 

under the supervision of favorable judgment teachers. 
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Although there was a slightly greater gain in th® acores 

of the pupils atdtr the supervision of teacher® whose 

judgaeats favorable, the difference obtained did not 

approach the $ per cent level of significance. Therefore, 

tb* null hypothesis wan accepted for the Latin-A»erican 

pupil group. 

It was also noted fro® Table XYII that the nean ea&» 

of-course judgment concerning the practical value of 

algebra for the composite group of 280 Anglo- and Latin-

American pupils under the supervision of favorable judgpu** 

teachers was 21*90 aoale points* fUm Mean ©nd--©f—course 

^udgaent for the 282 coobined pupila under the supervision 

of unfavorable judgment teaohera was 21*53 aoale points* 

fh# aean difference was .32 points in favor of the group 

Of pupils under the supervision of teachers expressing 

favorable Judgaent* concerning the practical value of 

algebra. However, the difference obtained was not great 

enough to be considered significant, therefore, the null 

hypothesis of no relationship was accepted for the com-

posite Anglo- and .Latin-American pupil groups* 

A suataary of the scores used to test the sixth sub-

hypothesis, that there was no significant relationship 

between teachers* attitudes toward algebra and the end-of-

course attitudes of pupils toward algebra, is presented in 
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Table XVIII. The me tiled of treating the data was by the 

t technique. 

TABL1 XVIII 

SIGNIFICANCE OF THS HIM DIFfSHJJICl II END-OF-COUESE 
ATTITUDES OJ? PUPILS ViHEK UUDER THE SUPERVISION 

Of TEACHERS WITH FAVORABLE OR 
UNFAVORABLE ATTITUDES 

Pupils 

Teachers Anglo-American Latin-Ameri c an Composite 

I M I n N M 

favorable 
attitude 255 60.59 146 57.31 401 59.40 

Unfavorable 
attitude 216 57.28 81 52.27 297 55.91 

H • * 3.31 * • 5.04 • • 3.49 
p 

* • >.01 * # >.01 * * >.001 

It was shown from Table XVIII that the mean score 

which represented the 255 Anglo-American pupils* end-of-

course attitudes toward algebra was 60.59 scale points. 

The mean score for the 216 pupils under the supervision of 

teachers expressing unfavorable attitudes toward algebra 

was 57*28 points. The mean difference was 3.31 points in 

favor of the pupils under the supervision of teachers 

possessing favorable attitudes. The difference obtained 

was significant at greater than the 1 per cent level. 
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fherefore, the null hypothesis was rejected Anglo-

American pupil group* 

Further analysis of the data in Table XVIII indicates 

that the mean score for the 146 Latin-Junerican pupils 

under the supervision of teachers with favorable attitudes 

was 5?»31 seal® points. The mean score for the 81 pupils 

under the supervision of teachers with unfavorable atti-

tudes toward algebra was 52*2? points, fhe mean differ-

ence was 5.04 points in favor of the pupils under the 

supervision of teachers with favorable attitudes toward 

algebra* The difference obtained was significant at 

greater than the 1 per cent level, therefore, the null 

Igrpothesis was rejected for the Latin-American pupil 

group* 

When the Anglo- and Latin-American pupils were com-

bined to form composite groups under favorable or 

unfavorable attitude teachers, the mean end-of-course 

attitude for the 401 pupils under the supervision of 

teachers with favorable attitude® toward algebra was 59.40 

scale points, fhe mean score for the 297 pupils under the 

supervision of teachers with unfavorable attitudes was 

55*91 points, fhe mean difference was 5.49 points in 

favor of the pupils under the supervision of favorable 

attitude teachers, fhe difference obtained was signifi-

cant at greater than the .1 per cent level, fherefore. 
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the null hypothesis was rejected fop the ©oagosit® groups 

of pupils. 

4 summary of the outcomes of testing the seventh sub-

hypothesis, that there was no significant relationship 

between teachers' attitudes toward algebra and the changes 

in pupils' attitudes toward algebra* is presented in 

table MX. 

fSM*M XIX 

aiQMiixcMGs m w ciusoi m ay *um& VHSK 
mmu fm mmmibiQM m fm m u m wita wkvomsm 

Ok UBVAVOMBLS 4fflff0£S TOWABD 

Group » p ; 
-«HK» D.P. P 

iU&glc-
Jaerican 401 1 IS 

latin* 
isierican 227 7.62 1 >.01 

Composite 
groups 628 .49 1 HS 

fo obtain the pupils' change in attitudes toward 

algebra, the "Attitude Inventory for ruplis of first-fear 

Algebra" was administered to each participating pupil at 

the beginning and at the end of the academic school year 

1961-1962. The scores of each pupil were then paired, and 

the dirference for each pair was obtained. These differ-

ences were then defined as the pupils' change in attitudes 
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toward algebra. fhe changes in the Anglo-American pupils' 

attitudes toward algebra ranged from a gain of +$6#00 

points through a loss of -44,00 point®, The mean change 

of the Anglo-American pupils1 attitudes was -4,72 points. 

She changes in th© Latin-American pupils1 attitudes toward 

algebra ranged from a gain of +34*00 points through a loss 

of -50.00 points* The mean change of the Latin-American 

pupils' attitudes toward algebra was - 7 . 7 2 points. 

The change-in-attitude scores of the pupils under the 

supervision of teachers exhibiting favorable or unfavor-

able attitudes toward algebra were used in the analysis of 

$able XIX. The pupils' change in attitudes, when under 

the supervision of the upper one-third level of teachers, 

were compared to the change in attitudes of the pupils 

under the supervision of the lower one-third portion of 

teachers. 

fhe method of analysis in fable U £ was by ehi-

square. In order to establish division points for the 

cells on a two-by-two chi-square table, the mean change-in-

attitude scores were selected as the points of division, 

fhe mean change-in-attitude score of the Anglo-American 

pupils was -4.72 points. The mean change-in-&ttitud© 

score of the Latin-American pupils was -7»72 points. When 

the Anglo- and Latin-American pupils were combined to form 

composite groups under favorable or unfavorable attitude 
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teachers, the mean change-in-attitude score was -5*69 

points. The pupils wiiose changes in attitudes were higher 

than the mean ©hang® in attitude were defined as "belonging 

to the "upper change-ia-attltude" group# All other pupils 

were defined aa belonging to the "lower change-in-atti-

tude" group. 

It can he noted that when the chl~square statistic 

was applied to the data summarised in fable HI, chi-

square was 1.53 for the scores of the Anglo-American pupil 

group. The pupils under the supervision of teachers 

expressing favorable attitudes toward algebra had a loss 

in their attitudes that was less than the loss of pupils 

under the supervision of teachers expressing unfavorable 

attitudes toward algebra. However, chi-square did not 

approach the 5 per cent level of significance. Therefore, 

the null hypothesis of no relationship was accepted for 

the Anglo-American pupil group. 

fhe chi-square value wag 7*62 for the scores of the 

Latin-American pupil group, fhe pupils under the super-

vision of teachers expressing favorable attitudes toward 

algebra had a loss in their attitudes that was less than 

the loss of the pupils under the supervision of teachers 

exhibiting unfavorable attitudes. This chi-square value 

was significant at greater than the 1 per cent level. 
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the supervision of teachers possessing favorable attitudes 

toward algebra, ©he pupil® under the supervision of teach-

er® possessing favorable attitudes had a loss in their 

attitudes that was less than the loss of the pupils under 

the supervision of teachers•©stressing unfavorable atti-

tudes toward algebra, fhe difference obtained was 

significant at greater than the 2 per cent level# there-

fore » the null hypothesis of no relationship was rejected 

for the Anglo-American pupil group. 

TABLE XX 

SIGHIflCAHCJS Of TMM HBAfi DIFIlElfi'OS II QMMQM II ATTITUDES 
OF PUPILS UHSff UIDER SEE SUPERVISION Of TSACHMS 

WISH fAYORABLS OB UNFAVORABLE ATTITUDES 
TOWARD AhQEBBA 

Pupils 

feachers Anglo-American Latin-iuaeric an Composite 

1 M M M 1 M 

Favorable 
attitude 255 -5.92 146 -1.06 401 -4.72 

Unfavorable 
attitude 216 -8.51 @1 -6... 29 29? -?.?2 

H * * 2.59 • • 5*23 • » 5.00 

p # # >.02 • • >.01 « t >.01 

It was further noted in fable XI that the 146 Latin-

American pupils under the supervision of teacher® 
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expressing favorable attitudes toward algebra had a mean 

loss of -1.0© points. Tiie 81 pupils under the supervision 

©f teachers expressing unfavorable attitudes toward alge-

bra had a mean loss of -§,29 points# the mean difference 

wa® 5*23 points in favor of the pupils under the super-

vision of teachers possessing favorable attitudes toward 

algebra, fhe difference obtained was significant at 

greater than the 1 per cent level of significance, there-

fore, the null hjrpothesls was rejected for the Latin-

American pupil group. 

When the Anglo- and Latin-Amer iean pupils were com-

bined to form composite groups under favorable attitude 

teachers, the mean score was -4.72 points, fhe mean score 

for the group under teachers eaepressing unfavorable atti-

tudes was -1*12 points, fhe mean difference wag 3.00 

points in favor of the pupils under the supervision of 

teachers expressing favorable attitude® toward algebra. 

The difference obtained was significant at greater than 

the 1 per cent level. On the basis of these findings, the 

null hypothesis was rejected for the combined Anglo- and 

Latin-American pupil groups. 

Summary 

1. fhe mean achievement score of 216 Anglo-iimerican 

pupils was 10. ?4 for the pupils under the supervision of 

teachers e:xpressing unfavorable attitudes toward algebra. 
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She mean achievement score of 255 Anglo-American pupils 

was 9*52 for the pupils under the supervision of teachers 

©stressing favorable attitudes toward algebra. The mean 

difference was 1*22 points in favor of those pupils under 

the supervision of teachers possessing unfavorable atti-

tudes -toward algebra. 

The mean achievement score of 146 Latin-American 

pupil® under the supervision of favorable attitude 

teachers was 5*94. The mean achievement score of 81 

pupils under the supervision of unfavorable attitude 

teachers was 5*96* 3?he mean difference was #02 points in 

favor of the pupils under the supervision of teachers with 

unfavorable attitudes toward algebra. 

When the Anglo- and Latin-American pupils were com-

bined to form composite group® under favorable or 

unfavorable attitude teacher®, the mean achievement score 

was 8,22 for the 401 pupils under the supervision of 

teachers expressing favorable attitudes. The mean 

achievement score was 9.43 for the 297 pupils under the 

supervision of teachers expressing unfavorable attitudes 

toward algebra. The mean difference was 1*21 points la 

favor of the pupils under the supervision of teachers 

expressing unfavorable attitudes toward algebra* 

None of the differences obtained above were great 

enough to be considered significant. 
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2. fhe mean achievement score of the 255 Anglo-

American pupils under the supervision Of teachers with 

high Mathematical backgrounds was 11.37 points, fhe mean 

achievement score of the 158 pupils under the supervision 

of teachers with low mathematical backgrounds was 9.24 

points. She mean difference was 2.15 points in favor of 

the pupils under the supervision of teachers with high 

mathematical backgrounds. The difference obtained was 

significant at greater than the 1 per cent level. 

The mean achievement score of the 43 Latin-American 

pupils under the supervision of teachers with high mathe-

matical backgrounds wa§ 7«67 points, fhe mean achievement 

©core of the 128 pupils under the supervision of teachers 

with low mathematical backgrounds was 6.37 points, fhe 

mean difference was 1.30 points in favor of the pupils 

under the supervision of teaehers with high mathematical 

backgrounds* However, the difference obtained was not 

great enough to be considered significant. 

¥hen the Anglo- and Latin-American pupils were 

combined to form composite groups under high or low 

mathematical background teachers, the 296 pupils under 

the supervision of high mathematical background teachers 

provided a mean achievement score of 10.06 points, fh® 

266 pupils under the supervision of low mathematical back-

ground teachers was 7*04 points, fh© mean difference was 
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Therefore, the null hypothesis of no relationship was 

rejected. 

When the Anglo- and Latin-American pupils were com-

bined to form composite groups under favorable or 

unfavorable attitude teachers, chi-square was .49. The 

pupils under the supervision of teachers expressing favor-

able attitudes toward algebra had a loss in their 

attitudes that was less than the loss of pupils under the 

supervision of teachers possessing unfavorable attitudes. 

However, chi-square did not approach th® 5 per cent level 

of significance and the null hypothesis of no relationship 

was accepted, 

fhe outcomes of testing the eighth aubhypotheais, 

that there was no significant relationship between the 

change in the attitude scores of pupil® when taught by 

teachers with favorable attitudes toward algebra and 

teachers with unfavorable attitudes toward algebra, are 

presented in Table XX. 

A glance at the results of fable IX show® that the 

2$5 Anglo-American pupils under the supervision of 

teachers expressing favorable attitude® toward algebra had 

a mean l@es of -5.92 points, the 216 pupils under the 

supervision of teachers expressing unfavorable attitudes 

toward algebra had a mean loss of -8*51 points. The mean 

difference was 2.59 points in favor of the pupils under 
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3.02 points in favor of the pupils under the supervision 

of teachers with high, mathematical backgrounds. The dif-

ference obtained was significant at greater than the .1 

per cent level* 

3. fhe mean achievement score ©f the 129 Anglo-

American pupils under the supervision of teachers with 

high educational backgrounds was 7*30. The mean achieve-

ment ©cor© of the 128 pupils under the supervision of 

teachers with low backgrounds was 10.$4. The mean differ-

ence was 3.04 points in favor of the pupils under the 

supervision of teachers with low educational background#. 

The difference obtained was significant at greater than 

the 1 per cent level. 

The mean achievement score of the 110 Latin-American 

pupils under the supervision of teachers with high educa-

tional backgrounds was 5,48. the mean achievement score 

of the 86 pupils under the supervision of teachers with 

low backgrounds was 7 . 7 5 points. She mean difference was 

2.27 points in favor of the pupils under the supervision 

of teachers with low educational backgrounds. The differ-

ence obtained was significant at greater than the 1 per 

cent level. 

When the Anglo- and Latin-American pupils were com-

bined to form composite groups under high educational 

background teachers, the mean score of the 239 pupils was 
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6#46 points, The mean achievement score of the 214 pupils 

under the supervision of low educational background 

teachers was 9.29 points. The difference obtained wag 

2,83 points in favor of the pupils under the supervision 

of teachers with low educational "background®. This dif-

ference was significant at greater than the 1 per cent 

level« 

It should be noted that 50 per cent of the teachers 

with low educational background© possessed a high back-

ground in mathematics. Of those teachers who possessed 

high mathematical backgrounds, 4-0 per cent possessed low 

educational backgrounds. It seems plausible to assume, 

from the inverse relationship found above, and when con-

sidering the percentage of teachers possessing low back-

grounds in mathematics or professional education, that 

teachers preparing themselves adequately in mathematics 

are not taking many courses in professional education. 

Similarly, the teachers that are preparing themselves in 

professional education are not taking ©any courses in 

mathematics. This inverse relationship may also indicate 

that teachers are not teaching in their major fields. 

4. When tested by methods of chi-squar© to determine 

if a significant relationship existed between the pupils* 

achievements in algebra and the teachers' judgments con-

cerning the practical value of algebra, the scores of the 
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378 Anglo-American pupils produced a chi-square value of 

44.18. fhe pupils under the supervision of teachers 

pressing favorable Judgments achieved more than the 

pupils under the supervision of teachers expressing 

unfavorable judgments, This chi-square value was sig-

nificant at greater than the .1 per cent level. 

Chi-square was .726 for the scores of the 184 Latin-

American pupils, the pupil® under the supervision ©f 

teachers expressing favorable judgments achieved more than 

the pupils under the supervision of teachers expressing 

unfavorable judgments. fhis chi-square value did not 

approach the 5 per cent level of significance. 

¥hen the Anglo- and Latin-American pupil® were com-

bined to form composite groups under favorable or 

unfavorable judgment teacherst chi-square was 27.91 for 

the 562 pupils involved in the analysis. The pupils under 

the supervision of teachers expressing favorable judgments 

achieved more than the pupils under the supervision of 

teachers expressing unfavorable judgments, fhis chi-

square value was significant at greater than the .1 per 

cent level. 

5. The mean end-of-course judgment concerning the 

practical value of algebra of the 184 Anglo-American 

pupils under the supervision of teachers expressing favor-

able judgments was 21.68 points, fhe mean end-of-course 
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judgment of the 19* pupils under the supervision of 

teachers expressing unfavorable judgments was 21,62. The 

mean difference was .14 points in favor of the pupils 

under the supervision of teaohers possessing unfavorable 

Judgments concerning the praotloal value of algebra* How-

ever, the difference obtained was not great enough to be 

considered significant. 

The seen end-of-course Judgment concerning the prac-

tical value of algebra of the 194- Latin-American pupils 

under the supervision of teachers expressing favorable 

judgments was 22.12 points. She mean end-of-eoura© judg-

ment of the 86 pupils under the supervision of teachers 

expressing unfavorable judgments was 21.34. She mean dif-

ference was .79 points in favor of the pupils under the 

supervision of teaohers expressing favorable judgments. 

Bowever• the difference obtained was not great enough to 

be considered significant. 

The mean end-of-course judgment concerning the prac-

tical value oX algebra of the composite group of 280 Anglo-

and Latin-American pupils under the supervision of teachers 

expressing favorable judgments was 21.90 points. The mean 

end-of-course judgment of the 262 pupils under the super-

vision of teaohers expressing unfavorable judgments was 

21.56 points. The mean difference was .32 point® in favor 

of the pupils under the supervision of teachers expressing 
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favorable judgment®, However, the difference obtained was 

not breat enough to be considered significant. 

6. The mean end-of-course attitude toward algebra of 

the 255 Anglo-inerican pupils under the supervision of 

teachers expressing favorable attitudes toward algebra was 

60.59 points, The mean end-of-course attitude of the 216 

pupils under the supervision of teachers expressing 

unfavorable attitudes was 57.28 points. The mean differ-

ence was 3.51 points in favor of the pupils under the 

supervision of ttachcxs expressing favorable attitudes. 

The differencs obtained was significant at greater than 

the 1 per cent level. 

The aean end-of-course attitude toward algebra of the 

146 Latin-Aaerican pupils under the supervision of 

teachers expressing favorable attitudes toward algebra 

was 57.31 points. The aean end-of-course attitude of the 

bl pupils under the supervision of teachers expressing 

unfavorable attitudes was 52.27 points. The mean differ-

ence was 5.04 points in favor of the pupils under the 

supervision of teachers expressing favorable attitudes 

toward algebra. The difference provided was significant 

at greater than the 1 per cent level. 

The mean end-of-course attitude toward algebra of the 

composite group of Anglo- and Latin-American pupils under 

the supervision of teachers exhibiting favorable attitudes 
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was 59.**0 for the 401 pupil* uaed in the analysis, fh© 

mm, and-of-ecittrise attitude of tha 29? eo&bined pupil* 

uaAar the supervision of tranters m p m m l m unfavorable 

attitudes was >5.91 point©. The ®®ss difference was 3»%9 

point* la favor of tile pupil* under the supervision of 

teachers expressing f&vor&bl* attitudes toward algebra. 

The diffexenoe obtained was sl^fioant at greater than 

the .1 per cent level. 

7. Vhan tested toy method* of ohi-square to determine 

if & alg&lflea&t relationship existed between the pupils' 

ahaAg* in attitudes toward algebra and the teachers' atti-

tude* toward algebra* the scores of the W l Anglo~Aaarloaa 

pupil* produced a chi-square value of 1.53* the pupils 

uauer (he supervision of teaohoxa expressing favorable 

attltuaes had a loss in their attitude* that was lea* than 

tha loss of the pupils und«r the *u^ervi»ioa of teaoher* 

expressing unfavorable attitude. However, ahi~*quare va* 

set great enough to to# considered ei&nifica&t. 

Chi~*quare was 7,62 for the scores of the 227 -Uttltt-

Aasrle*B pupils* $fe* pupils under tha »up#rvi®ioa of 

taaebara *xpx*Mi&g favorable attitudes had a loss in 

their attitude* that was less tha& the loss of the pupils 

under the supervision ox teacher* expressing unfavorable 

attitudes tow taxi algebra. Cbi-ŝ uare was considered ®i§-

nifioant at greater ta&n the 1 per cent level. 
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When tiie Anglo- and Latin-A,meiiiean pupil® were com- -

bined to form composite groups wader favorable or 

unfavorable attitude teackers, chi-square was .49 for the 

628 pupil® used in the analysis. fhe pupils under the 

supervision of teachers expressing favorable attitudes 

toward algebra had a lo»® in their attitudes that was less 

than the loss of the pupils under the aupervision of 

teachers possessing unfavorable attitudes toward algebra# 

However, ©hi-st^are was not great enough to be considered 

significant. 

8. fhe changes in the Anglo-American pupils' atti-

tudes toward algebra ranged from a gain of 4-36,00 points 

through a less of -44.00 points, fhe mean change-in-atti-

tude score of the 255 Anglo-American pupils under the 

supervision of teachers expressing favorable attitudes 

toward algebra was -5*92 points, 'fhe mean change in atti-

tude of the 216 pupils under the supervision of teachers 

expressing unfavorable attitudes toward algebra was -8.51 

points, fhe mean difference was 2.59 points in favor of 

the pupils under the supervision of teachers expressing 

favorable attitudes toward algebra, fhe difference 

obtained was significant at greater than the 2 per cent 

level. 

fhe changes in the Latin-Arnerican pupils1 attitudes 

toward algebra ranged from a gain of +34,00 points through 



106 

a loss of -30*00 points. The *e*n change-in-attitude 

score of the 146 pupils wader the supervision of teachers 

expressing favorable attitudes toward algebra was -1.06 

points, the mean change in attitude of the 81 pupils 

under the supervision of teachex-s expressing unfavorable 

attitudes was -6.29 points. The mean difference was 5# 23 

points in favor of the pupils under the supervision of 

teachers expressing favorable attitudes toward algebra. 

rj?h© di£f«rem©# obtained was significant at greater than 

the 1 per cent level. 

The oean ohange-in-attitude score of the composite 

group of 401 Anglo- and Latin-American pupils under the 

supervision of teachers expressing favorable attitudes 

toward algebra was a lo®s of -4.72 point a. Th# "mm. 

ohange-in-attltude score of the 29? pupils under the 

supervision of teach#rs expressing unfavorable attitudes 

toward algebra was -7.72 points. The aean difference was 

3.00 points in favor of the pupils under the supervision 

of teachers possessing favorable attitudes toward algebra. 

The difference obtained was significant at greater than 

tfcs 1 per cent level. 
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CHAPTER ¥ 

SVMH4BXt MIBIMS, CONCLUSIONSt AND fiECOHMENDATlOHS 

This chapter is divided into four mâ Jor parts, The 

first section consists of an over-all summary of the prob-

lem and procedures. The results are summarized in the 

second section* A presentation of the conclusions dram 

from the study is given in the third section, and the 

recommendations are presented in the final section. 

Summary 

The primary purpose of the study was to determine the 

extent to which certain characteristics of teachers of 

first-year algebra were related to (a) their pupils' atti-

tudes toward algebra and (b) their pupils' achievements in 

algebra. An additional aspect of the study was to ascer-

tain and study the differences between Anglo- and 

Latin-American pupils' attitudes and achievements in 

algebra. 

The study was designed to investigate the outcomes of 

the pupils' attitudes toward algebra, their judgments con-

cerning the practical value of algebra, and their 

achievements in algebra when influenced by the educational 

backgrounds, attitudes toward algebra, and judgments 

108 
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concerning the practical value of algebra of their 

teachers, fwo secondary aims were to determine the rela-

tionship that existed between (a) the pupils1 attitudes 

toward algebra and their achievements in algebra, and 

(b) the pupils' judgments concerning the practical value 

of algebra and their achievements in algebra. 

fhe study was conducted during the academic school 

year 1961-1962 in sixty-seven selected first-year algebra 

classes involving forty-five teachers located within the 

West Texas geographical area# fhe sixty-seven classes 

contained 873 Anglo- and 290 Latin-American pupils, fhe 

two groups were treated collectively and, to prevent blag 

of the data from these two ethnic groups, the data of each 

group were treated separately. 

In order to gather the data for the stu«3y, two 

testing periods were established! the first testing 

period occurred between the tenth and fifteenth ©lags day 

of school, September, 1961. fhe second testing period 

occurred between the 165th and the 170th class day of 

school, Hay, 1962. fhe approximate time for each testing 

session was fifty-five minutes. Bach participating pupil 

was administered the "Attitude Inventory for Pupils of 

First-Iear Algebra," which was especially designed for use 

in the study, and the Cooperative Algebra Test during each 

testing period. Also, during each testing period, the 
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participating teachers were administered the "Attitude 

Inventory for teachers of first-Tear Algebra*M an instru-

ment designed especially for use in the study. 

At th© beginning of th© academic school year 1961, 

the total number of aemegter hours in the field® of col-

lege mathematics and professional education of each 

teacher was obtained from his immediate supervisor. 

A teacher who had accumulated thirty-nine or more 

semester hours in professional education was defined a® 

belonging to the "high*1 educational group. A teacher 

whose background in professional education did not exceed 

twenty-four semester hours was defined as belonging to the 

"low" educational group. 3fhese division points were 

selected so that th® scores of th® pupils* when under the 

supervision of the upper one-third portion of teachers, 

could be compared to the scores of the pupils when under 

the supervision of the lower one-third portion of 

teachers. 

A teacher who had accumulated thirty ©r sore semester 

hours in college mathematics was defined as belonging to 

the "high" mathematical group. A teacher whose background ' 

in mathematics wae lees than twenty-four semester hours 

was defined as belonging to the "low" mathematical group. 

These division points were selected so that the scores of 

the pupils when under the supervision of the upper 
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one-third portion of teachers could be compared to the 

scores of the pupils when under the supervision of the 

lower one-third portion of teachers. 

Divisional points were established so that the 

teachers whose attitude scores comprised the upper one-

third level of scores were defined as possessing favorable 

attitudes toward algebra or as possessing favorable jucLg-

ments concerning th© practical value of algebra. Simi-

larly the teachers whose attitude scores comprised the 

lower one-third portion of scores were defined as pos-

sessing unfavorable attitudes toward algebra or as 

possessing unfavorable judgments concerning th# practical 

value of algebra. 

Comparisons were made between the pupils under the 

supervision of teachers expressing favorable attitudes 

toward algebra and the pupils under th© supervision of 

teachers expressing unfavorable attitudes toward algebra. 

Pupils under the supervision of teachers expressing favor-

able Judgments concerning the practical value of algebra 

were compared to the pupils under the supervision of 

teachers expressing unfavorable judgments. Similarly, 

pupils under the supervision of teachers possessing high 

backgrounds in college mathematics or. professional educa-

tion were compared to the pupile under the supervision of 

teachers possessing low backgrounds. 
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Findings 

The actual differences found in various phases of til© 

study are summarized belowt 

1* An analysis of the mean differences was made 

between the 873 ingle- and 290 Latin-American pupils' 

attitudes toward algebra. Of a possible maximum total 

score of 80.00 and a minimum total score of 16.00 points, 

the Anglo-American pupils provided a mean attitude toward 

algebra of 6$.03 points, fhe Latin-American pupils pro-

vided a mean attitude score of 61.11 points, fhe mean 

difference was 1.92 points in favor of the Anglo-American 

pupils, fhe difference obtained was significant at 

greater than the .1 per cent level. 

2. An analysis of the mean differences was made 

between the 873 Anglo- and 290 Latin-American pupils* 

beginning judgments concerning the practical value of 

algebra. Of a possible minimum of 6.00 and a maximum 

total of 30.00 points, the Anglo-American pupils provided 

a mean judgment of 24.62 points. The mean judgment of the 

Latin-American pupils was 23.4-7 points, fhe analysis 

showed a difference of 1.15 points in favor of the Anglo-

American pupils, fhe difference obtained was significant 

at greater than the 5 per cent level# 

3, The analysis of the 873 Anglo- and 290 Latin-

American pupils' competencies in mathematics? at the 
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beginning of the academic school year showed the Anglo-

American pupils worked an average of 3.5? problems more 

than the Latin-American pupils. The mean number of prob-

lems worked by the Anglo-American pupils was 14,82, The 

mean number of problems worked correctly by the Latin-

American pupils was 11#25, The difference* 3*57 points, 

was significant at greater than the .1 per cent level in 

favor of the Anglo-American pupils, 

4. An analysis of the pupils' end-of-course atti-

tudes toward algebra and their achievements in algebra was 

made to determine if a significant relationship existed 

between the two factors. Only those attitude scores 

toward algebra that fell in the upper one fourth or the 

lower one-fourth portion of scores were used in the 

analysis. 

The scores of the 435 Anglo-American pupils produced 

a chi-square value of 49«57• The pupils that exhibited 

favorable end-of-course attitudes toward algebra achieved 

more than the pupils that exhibited unfavorable attitudes, 

Chi-square was considered significant at greater than the 

.1 per cent level. 

The chi-square value for the scores of the 151 Latin-

American pupils was 6.68. The pupils that exhibited 

favorable end-of-course attitudes toward algebra achieved 

more than the pupils that expressed unfavorable attitudes 
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toward algebra, Chi-square was considered significant at 

greater than the 1 per cent level. 

When the Anglo- and Latin-American pupils were com-

bined to form composite groups expressing favorable or 

unfavorable attitude© toward algebra, chi-square was 45.92 

for the 586 pupils used In the analysis. She pupils that 

expressed favorable end-of-course attitudes toward algebra 

achieved more than the pupils that expressed unfavorable 

attitudes toward algebra. Chi-square was considered sig-

nificant at greater than the .1 per cent level. 

5. $he chi-square statistic was applied to determine 

if a significant relationship essisted between the Anglo-

and Latin-Aiae ri can pupils' end-of-course Judgments 

concerning the practical value of algebra and their 

achievements in algebra. Only the judgment scores that 

fell in the upper one fourth or the lower one-fourth por-

tion of scores were used in the analysis, fhe scores of 

the $00 Anglo-American pupils produced a chi-square value 

of 45.87. The pupils that expressed favorable end-of-

course judgments achieved more than the pupils that 

expressed unfavorable judgments concerning the practical 

value of algebra. Chi-square was significant at greater 

than the .1 per cent level. 

fhe chi-square value for the scores of the 135 Latin-

American pupils was .614. fhe pupils that exhibited 
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favorable end-of-course judgments achieved more than the 

pupils that exhibited unfavorable judgment® concerning the 

practical value of algebra, Chi-square was not large 

enough to be considered significant. 

When the ingle- and Latin-American pupils were com-

bined to form composite groups expressing favorable or 

unfavorable judgments concerning the practical value of 

algebra* ©hi-square was 31.01 for the 633 pupil© used in 

the analysis, fh© pupils that expressed favorable end-of-

course judgments achieved more than the pupils that 

expressed unfavorable jucigments. Chi-square was con-

sidered significant at greater than the .1 per cent level. 

8. An analysis was made of the mean differences 

between the 873 Anglo- and 290 Latin-American pupils* 

beginning- and end-of-course attitudes toward algebra. 

Of a possible total score of 80.00, the mean score of the 

Anglo-American pupils' attitudes toward algebra wa® 63.03 

points at the beginning of the academic school year, fhe 

mean score of this same group of pupils was 57.70 at the 

end of the academic school year 1%2. fhis change pro-

duced a loss of -5.33 scale points between the beginning 

and the end of the academic school year# fhe difference 

obtained was considered significant at greater than the 

1 per cent level. Although a significant loss occurred, 
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tli$ mean end-of-course attitude toward algebra still 

represented a favorable attitude. 

The mean score of the 290 Latin-American pupil®1 

attitudes toward algebra was 61,11 scale points at the 

beginning of the academic school,year. The mean score of 

this same group of pupils was 57-62 at the end of the aca-

demic school year 1962* This change produced a loss of 

-3.49 scale points between the beginning and the end of 

the academic school year. The difference obtained was 

significant at greater than the 2 per cent level. 

Although a aignificant loss occurred, the mean end-of-

course attitude toward algebra still represented a 

favorable attitude. 

when the Anglo- and Latin-American pupils were com-

bined to form a ©opposite group of 1,163 pupils, the aean 

score of the pupils' attitudes toward algebra was 62.05 

points at the beginning of the academic school year and 

was 57»67 points at the end of the academic school year, 

fhe loss provided, -4.38 scale points, was significant at 

greater than the 1 per cent level. However, the mean end-

of-course attitude toward algebra of the 1,163 pupils 

still represented a favorable attitude. 

7. An analysis was mad® of the mean differences 

between the 873 Anglo* and 290 Latin-American pupils* 

beginning- and end-of-course Judgments concerning the 
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practical value of algebra. Of a possible total score of 

30.00 scale points, the mean score of the Anglo-American 

pupils' Judgments was 24,62 points at the beginning of the 

academic school year. The mean eeore of this same group 

of pupils was 21.79 points at the end of the academic 

school year. The loss provided, -2.83 seal# points, was 

significant at greater than the 5 per cent level. Although 

a significant loss occurred, the mean end-of-course Judg-

ment •till represented a favorable judgment concerning the 

practical value of algebra. 

The mean score of the Latin-American pupils' judg-

ments concerning the practical value of algebra was 23.47 

stale points at the beginning of the academic school year. 

The mean score of this same group of pupil® was 21.79 at 

the end of the academic year. The loss provided, -2,68 

scale points, was not great enough to be considered 

significant. 

When the Anglo- and Latin-American pupils were com-

bined to form a composite group of 1,163 pupils, the mean 

score of the pupils' judgments concerning the practical 

value of algebra was 24.24 points at the beginning of the 

academic school year and was 21.79 at the end of the aca-

demic school year, The loss provided, -2.45 scale points, 

was not great enough to be considered significant, low-

ever, the mean ©nd-of-course judgment of the 1,163 pupils 
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still represented a favorable judgment concerning the 

practical value of algebra* 

8. An analysis was made between the mean differences 

of the 873 Anglo- and 290 Latin-American pupils* achieve-

ments in algebra. The mean achievement score of the 

Anglo-American pupils was 10,09 points. The mean achieve-

ment score of the Latin-American pupil® wag 6,57 points, 

The analysis showed a difference of 4,52 points In favor 

of the Anglo-American pupils. The difference obtained was 

significant at greater than the ,1 per cent level, 

9, The mean achievement score of the 216 Anglo-

American pupils was 10,74 points when under the supervision 

of teachers expressing unfavorable attitudes toward alge-

bra. The mean achievement score of 255 Anglo-American 

pupils was 9.52 points when under the supervision of 

teachers expressing favorable attitudes toward algebra. 

The mean difference was 1,22 points in favor of the pupils 

under the supervision of teachers expressing unfavorable 

attitudes toward algebra. 

The mean achievement score of 146 Latin-iunerican 

pupils under the supervision of favorable attitude 

teachers was 5*94 points. The mean achievement score of 

81 pupils under the supervision of unfavorable attitude 

teachers was 5*% points. The mean difference was ,02 
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points in favor of the pupils under the supervision of 

teachers expressing unfavorable attitudes toward algebra, 

When the Anglo- and Latin-American pupil® were com-

bined to form composite groups under favorable or 

unfavorable attitude teachers, the mean achievement score 

was 8,22 points for the 401 pupils under the supervision 

of teachers expressing favorable attitudes toward algebra, 

The mean achievement score was 9.43 points for the 297 

pupils under the supervision of teachers stressing 

unfavorable attitudes toward algebra. The mean difference 

was 1,21 points in favor of the pupils under the super-

vision of teachers expressing unfavorable attitudes toward 

algebra, 

lone of the difference® obtained above wag great 

enough to be considered significant, 

10, The mean achievement score of the 253 Anglo-

American pupils under the supervision of teachers with 

high mathematical backgrounds was 11,37 points, fhe mean 

achievement score of the 138 pupils under the supervision 

of teachers with low mathematical backgrounds was 9*24 

points. The mean difference was 2,13 points in favor of 

the pupils under the supervision of teachers with high 

mathematical backgrounds. The difference obtained was 

significant at greater than the 1 per cent level. 
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The mean, achievement score of the 4-3 Latin-Ameri can 

pupils under the supervision of teacher® with high mathe-

matical backgrounds was 7.67 points* The mean achievement 

score of the 128 pupils under the supervision of teachers 

with low mathematical backgrounds waa 6.37 points* The 

mean difference was 1.30 points in favor of the pupils 

under the supervision of teachers with high mathematical 

backgrounds. However, the difference obtained was not 

great enough to be considered significant. 

When the Anglo- and Latin-American pupils were 

combined to form composite groups under high or low mathe-

matical background teacher®, the 296 pupils under the 

supervision of high mathematical background teachers pro-

vided a mean achievement score of 10.06 points. . The 266 

pupils under the supervision of low mathematical back-

ground teacher® was 7.04 points, The mean difference was 

$.02 points in favor of the pupils under the supervision 

of teachers with high mathematical backgrounds. The dif-

ference obtained was significant at greater than the .1 

per eent level. 

11, The mean achievement score of the 129 Anglo-

American pupils under the supervision of teachers with 

high backgrounds in professional education was 7.30 

points. The mean achievement score of the 128 pupils 

under the supervision of teachers with low backgrounds 
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was 10.34-# The mean difference was J.04 points in favor 

of the pupils under the supervision of teachers with low 

backgrounds in professional education. The difference 

obtained was significant at greater than the 1 per cent 

level» 

The mean achievement score of the 110 Latin-American 

pupils under the supervision of teachers with high back-

grounds in professional education was 5.48 points. The 

mean achievement score of the 86 pupils under the super-

vision of teachers with low backgrounds was 7.75 points. 

The mean difference was 2.27 points in favor of the pupils 

under the supervision of teachers with low backgrounds in 

professional education. The difference obtained was sig-

nificant at greater than the 1 per cent level. 

When the Anglo- and Latin-American pupils were com-

bined to foxm composite groups under high educational 

background teachers, the mean score of the 239 pupils was 

6.46 points. The mean achievement score of the combined 

214 pupils under the supervision of low educational back-

ground teachers was 9*29 points. The difference obtained 

was 2.83 points in favor of the pupils under the super-

vision of teachers with low educational backgrounds* The 

difference obtained was significant at greater than the 

.1 per cent level. 
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It should fee noted that 30 per eent of the teachers 

with low backgrounds in professional education possessed 

high mathematical backgrounds. Of the teachers who pos-

sessed high educational backgrounds, 40 per cent possessed 

low backgrounds in mathematics. It seems plausible to 

assume, from the inverse relationship found above, and 

when considering the percentage of teachers possessing low 

backgrounds in mathematics or professional education, that 

teachers preparing themselves adequately in mathematics do 

not take many courses in professional education. Simi-

larly, the teachers that are preparing themselves in 

professional education do not take many courses in mathe-

matics. this inverse relationship may also indicate that 

teachers are not teaching in their major fields, 

12. When tested by methods of chi-square to deter-

mine if a significant relationship existed between the 

pupils' achievements in algebra and the teachers' judg-

ments concerning the practical value of algebra* the 

scores of the 378 Anglo-American pupils produced a chi-

square value of 44.18. fhe pupils under the supervision 

of teachers expressing favorable judgments made greater 

achievements than the pupils under the supervision of 

teachers expressing unfavorable judgments. This chi-

square value was significant at greater than the .1 per 

cent level. 
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Chi-square was ,726 for the scores of the 184 Latin-

American pupils. The pupils under the supervision of 

teachers expressing favorable judgments made greater 

achievements than the pupils under the supervision of 

teachers expressing unfavorable 4figments. This chi-

square value did not approach the 5 per cent level of 

significance, 

When the Anglo- and Latin-American pupils were com-

bined to fern composite groups under favorable or 

unfavorable judgment teachers, chi-square was 2?,91 for 

the $62 pupils involved in the analysis, the pupila under 

the supervision of teachers expressing favorable Judgments 

made greater achievements than the pupils under the super-

vision of teachers expressing unfavorable judgments. This 

chi-square value was significant at greater than the .1 

per cent level. 

13. The mean ©nd-of-course Judgment concerning the 

practical value of algebra of the 184 Anglo-American 

pupils under the supervision of teachers ©pressing favor-

able Judgment© was 21.68 points. The mean end-of*-course 

Judgment of the 194' pupils under the supervision of 

teachers expressing unfavorable Judgments was 21.82 

points, the mean difference was .14 points in favor of 

the pupils under the supervision of teachers expressing 

unfavorable Judgments concerning the practical value of 



124 

algebra. However, the difference obtained was not great 

enough, to toe considered significant* 

file as an end-of-oourse judgment concerning the prac-

tical value of algebra of the 19* Latin-American pupils 

wider the supervision of teaohers expressing favorable 

judgments was 22 #15 points* The me en end-of-course judg-

ment of the 88 pupils under the supervision of teachers 

expressing unfavorable ju&gMAts was 21.3* points, Thm 

»ean difference was .79 points In favor of the pupils 

under the supervision of teachers expressing favorable 

judgments* However, the difference obtained was not great 

enough to be considered significant. 

The aean snd-of-course judgaent concerning the prac-

tical value of algnbra of th# composite group of 280 

Anglo- and i»atin-Aaerican pupils under the supervision of 

teachers expressing favorable Judgaents was 21*90 points. 

The aean end-of-course Judgaent of the 262 pupils under 

the supervision of teachers expressing unfavorable Judg-

ment® was 21.58 points. The aean difference was .32 points 

in favor of the pupils under the supervision of teachers 

expressing favorable juogacnts. However, the difference 

obtained was not great enough to be considered significant. 

1#» The aean end-of-course attitude toward algebra 

of the 255 Anglo-Aaerioan pupils under ths supervision of 

teachers expressing favorable attitudes was 60.59 points. 
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The mean end-of-course attitude of the 216 pupils under 

the supervision of teachers expressing unfavorable atti-

tudes was 5?»2S points. The m m difference was J.51 

points in favor of the pupils under the supervision of 

teachers expressing favorable attitudes. The difference 

obtained was significant at greater than the 1 per cent 

level. 

The mean end-of-course attitude toward algebra of 

the 146 Latin-Aaerloan pupils under the supervision of 

teachers expressing favorable attitudes toward algebra 

was 5?.J1 points. The mean end-of-course attitude of the 

81 pupils unuer the supervision of teachers expressing 

unfavorable attitudes was 52.27 points. The mean differ-

ence was 5»04 points in favor of the pupils under the 

supervision of teachers expressing favorable attitudes 

toward algebra. The difference provided was significant 

at greater than the 1 per cent level* 

The stean end-of-course attitude toward algebra of the 

composite group of Anglo- and Latin-Aaerican pupils under 

the supervision of teachers exhibiting favorable attitudes 

was 59.40 for the 401 pupils used in the analysis. The 

mean end-of-course attitude of the 297 combined pupils 

under the supervision of teachers expressing unfavorable 

attitudes was 55*91 points. The mean difference was 3.49 

points in favor of the pupils under the supervision of 



126 

t@acb.ers expressing favorable attitudes toward algebra. 

The difference obtained was significant at greater than 

the ,1 per cent level, 

15. When tested by methods of chi-square to deter-

mine if a significant relationship existed between the 

pupils' change in attitudes toward algebra and the 

teachers' attitudes toward algebra, the scores of the 401 

Anglo-iUaeilcaa pupils produced a chi-square value of 1.55# 

The pupils under the supervision of teachers expressing 

favorable attitudes had a loss In their attitudes that was 

less than the loss of the pupils under the supervision of 

teachers expressing unfavorable attitudes* However, ehi-

square was not great enough to be considered significant. 

Chi-square was 7*62 for the scores of the 227 Latin-

American pupils. The pupils under the supervision of 

teachers expressing favorable attitudes had a loss in 

their attitudes that was less than the loss of the pupils 

under the supervision of teachers expressing unfavorable 

attitudes toward algebra. Chi-square was considered sig-

nificant at greater than the 1 per cent level. 

When the Anglo- and Latin-American pupils were com-

bined to form composite groups unaer favorable or 

unfavorable attitude teachers, chi-square was .49 for the 

628 pupils involved in the analysis. The pupils under the 

supervision of teachers expressing favorable attitudes 

mailto:t@acb.ers
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toward algebra had a loss in their attitudes that was less 

than the lass of the pupils under the supervision of 

teachers possessing unfavorable attitudes toward algebra. 

However, chi-square was not great enough to be considered 

significant. 

16. The changes in the Anglo-American pupils' atti-

tudes toward algebra ranged from & gain of +56.00 points 

through a loss of -44.00 points. The mean ehange-in-atti-

tude score of the 255 Anglo-American pupils under the 

supervision of teachers expressing favorable attitudes 

toward algebra was -5*92 points, fhe mean change in atti-

tude of the 216 pupils under the supervision of teachers 

expressing unfavorable attitudes toward algebra was -8.51 

points, fhe mean difference was 2.59 points in favor of 

the pupils under the supervision of teachers expressing 

favorable attitudes toward algebra, fhe difference 

obtained was significant at greater than the 2 per cent 

level. 

The changes in the Latin-American pupils' attitudes 

toward algebra ranged from a gain of +34.00 points through 

a loss of -30.00 points. The mean change-in-attitude 

score of the 146 pupils under the supervision of teachers 

expressing favorable attitudes toward algebra was -1.06 

points. The mean change in attitude of the 81 pupils 

under the supervision of teachers expressing unfavorable 
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attituuee w m -6 #29 points. £he ate an difference vmm 5»23 

points in favor e£ the pupil® unaer the supervision of 

tsoehem «3(pv»ssi&g favorable attitude* toward algebra, 

Xhe difference obtained m s greater than the I per cent 

lava!• 

%%& mm chan^e-in-attit ude score of the oosposite 

gro^p of no^lo* and L a t u t - A r o r i e a * pupils under t h e super-

vision of teachers favorable attitudes toward 

algebra was a loss of -4.72 points, the sean change-in-

attitude score of the 297 pupils under the supervision of 

t e a c h e r s expressing unfavorsbl* attitudes toward algebra 

was ~7«?2 point a* fhe mean difference was $ . 0 0 points in 

favor of the pupils unaer the supervision of teachers 

posossalafg favorable attitudes toward algebra# file Alf-

fexeao* obtained was s i g n i f i c a n t at greater tiiiua the 

X par cant level« 

I t should be noted that, in the above m&Xjses* 

although a significant loss occurred in the pupils' atti-

tudes toto«ird algebra, the eud-of-eourse attitudes were 

still favorable attitudes. 

Qamlmtms 

Subject to the limitations of the study, the findings 

appear to justify the following conclusions! 



129 

1. There was found to tot no significant relationship 

between teachers* attitudes toward algebra and the pupils' 

achievements in algebra. 

2* In testing the relationship between subject flat-

ter preparation in mathematics of algebra teachers and the 

pupils' achievements in algebra, it was found that pupils 

achieved more when under the supervision of adequately 

prepared teachers, the following conclusions were drawn; 

(a) A significant relationship existed between the 

two factors for the Anglo-American pupils* 

(b) So significant relationship existed between the 

two factors for the Latin-American pupils* 

(c) When the Anglo- and Mtia-Mericaa pupils were 

oombined to form a composite group, a significant rela-

tionship was found between the two factors. 

3 . There was found to be a significant inverse rela-

tionship bstween the backgrounds in professional education 

of algebra teachers and the pupils' achievements in alge-

bra. This fact appeared, however, to have resulted 

because teachers belonging to the lower educational group 

exhibited higher mathematical backgrounds. Similarly, 

teachers belonging to the higher educational group 

possessed lower mathematical backgrounds* 

4. In testing the relationship between the judgments 

of teachers concerning the practical value of algebra and 
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•fell© pupils' achievements in algebra, it was found that the 

pupils under the supervision of teachers expressing favor-

able judgments achieved more than the pupils under the 

supervision of teachers expressing unfavorable Judgments. 

The following conclusions were drawn: 

(a) A significant relationship existed between the 

two factors for the Anglo-American pupils. 

(b) lo significant relationship existed between the 

two factors for the Latin-American pupils. 

(e) A significant relationship was found between the 

two factors for the composite Anglo- and Latin-American 

pupil groups. 

5. There was found to be no significant relationship 

between the judgments of teachers concerning the practical 

value ©f algebra and the end-of-course judgment of pupils 

concerning the practical value of algebra. This finding 

was true for the Anglo-» Latin-, and the composite Anglo-

and Latin-American pupil groups. 

6. There was found to be a significant relationship 

between the teachers' attitudes toward algebra and the 

end-of-cours© attitudes of pupils toward algebra. The 

pupils under the supervision of teachers expressing favor-

able attitudes toward algebra exhibited higher attitudes 

than the pupils under the supervision of teachers express-

ing unfavorable attitudes. 
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7. In testing tii© relationship between teachers1 

attitudes toward algebra and the changes in the pupils' 

attitudes toward algebra, the following conclusions were 

drawn: 

(a) Mo significant relationship existed between the 

two factors for the Anglo-American pupils, 

(b) 4 significant relationship existed between the 

two factors for the Latin-American pupils. 

(c) lo significant relationship was found between the 

two factors for the composite Anglo- and Latin-American 

pupil groups# 

8* There was found to be a significant relationship 

between the changes in the attitude scores of pupils when 

taught by teachers with favorable attitude scores and 

teachers with unfavorable attitude scores# fhe pupils 

under the supervision of teachers expressing favorable 

attitudes toward algebra had a loss in their attitudes 

that was less than the loss of the pupils under the super-

vision of teachers expressing unfavorable attitudes toward 

algebra. 

lec ommendations 

The results of the study provide stimulation for 

further research in testing the validity of interpreta-

tions in the following areas: 
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1. iFurther study seems justified to determine pro-

cedures for making algebra appear more practical to 

pupils. Dais study should also include methods to influ-

ence positively pupil®1 attitudes toward algebra. 

2. It would be helpful to discover the reasons why 

Latin-American pupils exhibit attitude® and mathematical 

backgrounds which are significantly lower than the atti-

tudes and mathematical backgrounds of the Anglo-American 

pupils. 

J. $he education process would be improved if 

research could provide a description of the type of quali-

ties possessed by teachers who have positive influences 

upon the attitudes of the Anglo- and Latin-American 

pupils. 

4. School administrators, teacher educating institu-

tions, and mathematics departments would be benefited if 

it were known what combination of hours in professional 

education and mathematics would provide an adequate back-

ground in each of the two fields. 



APPMBIX A 

ATTITUDE IKVENTCHX FOR PUPILS Of PIBSMBAH ALGEBRA 

Number Statement Sc&X$ 
Value Q 

1 Algebra 1® okay. 5.17 1.43 
2 Algebra will help us in our daily 

live8• 3.40 2.00 
3 I feel that algebra is an 

important part of the school 
instructional program. • • • • 

4 Algebra is one of the most useful 
subjects I know. 2.87 2.20 

5 I wish we'd miss algebra more 
often. 9.95 1,78 

6 I really enjoy algebra. 1,72 1.94 
7 Algebra is very practical. 2,21 2,62 
8 Algebra is very uninteresting. 9.06 1.70 
9 I wish we had algebra more often. 2,77 2.21 
10 I can't see how algebra will help 

sin # 8.87 2.81 
11 I wouldn't take algebra if I 

A 4 fkY% ' 4* Vt q v a 4*#% U X O R m MAmWw v v » 10.17 1,62 
12 Algebra is dull and boring. 10.38 1.90 
13 I like to figure and reason out 

problems in algebra. 2.17 2.17 
14 I don't even try to do ssy best in 

algebra. 10,67 1.89 
15 Algebra has its faults, but I 

still like it. 4.36 2.79 
16 We get too much algebra. 9.20 2,38 
1? I sometimes do extra work in 

algebra just for fun. 1.58 1.39 
18 I see no practical purpose in 

emphasising algebra. 9.08 2,60 
19 Ibbody in our room likes algebra. 10,00 1.69 
20 Algebra 1® a waste of time. 10,67 1.33 
21 I love to study algebra. 2.36 2,67 
22 Algebra is a difficult subject 

that is not very useful in 
everyday life. ' 8.49 2.59 

m 



APPENDIX B 

ATTITUDE IJTVMTOfiX FOB T1ACI&RS Of FIEST-TEAR AjU»1BM 

Number Statement Scale 
Yalue Q 

2 
5 

4 

5 

6 
? 

8 
9 
10 
11 

12 
13 

14 

15 

16 

17 

18 

19 
20 

21 

I feel that algebra is an important 
part of the school curriculum. 

I really enjoy teaching algebra. 
Algebra serves the needs of a large 

number of boys and girls. 
I didn't like algebra in school and 

I still don't. 
I feel I make algebra interesting 

to most of the pupils. 
Algebra is one of the most useful 

subjects 1 know. 
Algebra is the subject I like least 

of all to teach. 
Algebra is of great value. 
I thoroughly en^oy teaching algebra. 
Algebra is ^ust a cultural subject. 
A good teacher needs to keep up with 

modern methods in teaching 
algebra. 

Algebra is very practical. 
Algebra develops good reasoning 

ability. 
I wish I old not have to teach 

algebra. 
Sometimes 1 give extra assignments 

in algebra as punishment* 
I see n© practical purpose in 

emphasizing algebra* 
A good teacher follows the text-

book very closely. 
Algebra is gust a skill with 

little practical application. 
I skip over algebra whenever I can. 
Algebra will benefit only the 

brighter pupils}, 
I like for the pupils to try several 

ways of solving problems rather 
than following a suggested pat-
tern. 

1.27 0.98 

2 . 9 0 2 . 3 0 

10.75 0.65 

3*00 2 . 7 0 

3*28 2 . 6 4 

10 .63 
1.90 
1 . 0 9 
9*36 

1.21 
1 . 1 8 
0 . 8 2 
2 . 7 3 

1,37 
2 . 2 1 

1*34 
2 . 6 2 

2 . 3 6 O OQ cL • £*Q 

1 0 . 6 4 1,08 

1 0 . 4 9 1*77 

10.33 1.71 

6.60 2.81 

9 . 3 8 
1 0 . 6 2 

2.42 
1.16 

9 . 4 1 2 . 0 0 

1.48 1.22 

134 



APPENDIX C 

A SCALE mu MiASUfilia ATTITUDES TOWARD M I SUBJECT 

lumber Statement 

1 lo matter what happens, this subject always 
comes first. 

2 I would rather study this subject than eat. 
3 I love to study this subject. 
4 This subject is of great value. 
5 This subject has an'irresistible attraction to 

me. 
6 I really enjoy this subject. 
7 This subject is profitable to everyone who 

takes it* 
8 Shis subject develops good reasoning ability. 
9 This subject is very practical. 
10 Any student who takes this subject is bound to 

be benefited. 
11 This subject teaches me to be accurate. 
12 This subject is a good subject* 
13 This subject is a universal subject. 
14 All of our great mm studied this subject. 
1*» This subject is a cultural subject, 
16 All lessons and methods used in this subject 

are clear and definite. 
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lumber 

1 
2 
3 

4 
5 

6 
7 
8 

9 
10 
11 
12 
1$ 
14 
15 

16 
17 
18 
19 
20 
21 

22 
23 
24 
25 

KWISia) BUTTON ATTITUDE INVMTOBX (PUPILS) 

Statement 

I really enjoy algebra. 
1 wish we'd miss algebra mar© oftern. 
I like to figure and reason out problems in 

algebra. 
I've found algebra useful at home. 
I sometimes do extra work in algebra $ust for 

fun. 
Algebra is Just too bard for ae to understand. 
We get too much algebra. 
I can't see bow algebra will be very useful to 

me out of school. 
Algebra teaches me to be accurate. 
Algebra is a waste of time. 
Algebra is the best subject in school. 
Algebra is okay. 
I wish, we had algebra more often, 
If I had my way, everybody would study algebra. 
Algebra is one of the most useful subjects I 

know. 
All people should know algebra. 
Algebra will help us in our daily lives. 
Algebra has its faults, but I still like it. 
Algebra is very uninteresting. 
lobody in our room likes algebra. 
Algebra might be worthwhile if it were taught 

right. 
Algebra is dull and boxing* 
I wouldn't take algebra if I didn't have to. 
I don't even try to do ;ay beat in algebra. 
I can't see how algebra will help me. 

KEYIS1B BUTTON ATTITUDE HfMTOHI (TEACHERS) 

lumber Statement 

1 No matter what happens, algebra always comes 
first. 

2 Algebra is of great value. 

156 
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Number Statement 

3 Algebra develops good reasoning ability. 
4 I can teach, algebra well without reading mathe-

matics magazines and methods books* 
5 Algebra is very practical. 
6 1 really enjoy teaching algebra. 
7 Algebra is profitable to everyone who takes it. 
8 I like to have the pupils try several ways of 

solving problems rather than to follow a 
suggested pattern. 

9 I look forward to teaching algebra, 
10 Algebra will benefit only the brighter pupils. 
11 Algebra is one of the most useful subjects I 

know. 
12 I give hosewoxk as a way of getting it across. 
13 I use many devices and ways of getting ay pupils 

interested in algebra. 
14 Algebra is very hard for the slow student. 
15 I thoroughly enjoy teaching algebra, 
16 I see no practical purpose in emphasizing 

algebra. 
17 I wish I did not have to teach algebra. 
18 I have the feeling that my pupil® hate algebra, 
19 I feel I make algebra interesting to most of the 

pupils. 
20 Algebra is not receiving the attention it 

deserves in school. 
21 Algebra is the subject I like least of all to 

te ach. 
22 Algebra serve® the needs of a large number of 

boys and girls. 
23 A good teacher needs to keep up with modern 

methods in teaching algebra. 
24 I spend more time on algebra than mj schedule 

calls for. 
25 If the teacher is sure she can solve the prob-

lems and exercises in algebra she does not 
need to plan the algebra lesson. 

26 I skip over algebra whenever I can. 
2? Sometimes I give extra assignment® in algebra 

as punishment. 
28 I didn't like algebra in school and I still 

don* t. 
29 1 can't seem to get algebra across to my pupils. 
30 A good teacher follows the textbook very 

closely. 
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PART I 

(20 minutes) 139 

Directions: Each problem below is followed by five choices, one of which is correct. By working each problem, find 
the correct choice and put its number in the parentheses at the right. 

Sample: 
0. If a = 2 and b = 5, then a + b equals 

0-1 9 
0-2 2 
0-3 6 
0-4 7 , x 
0-5 5 . . . . 0 ( 4 ) 

Since the answer is 7, which is the fourth 
choice, the number 4 has been written in the 
parentheses at the right. 

25 n2 

The fraction equals 1. 25 n2 

1 - 1 
1-2 
1-3 
1-4 
1-5 

1 
0 
5 n 
v? 

25 n2 K ) 

2. The sum of —16 and —8 is 
2-1 
2-2 
2-3 
2-4 
2-5 

- 2 

2 
- 8 

8 
- 2 4 

From a temperature of 12°C, a drop of 17°C 
would result in a temperature of 

2( ) 

3-1 
3-2 
3-3 
3-4 
3-5 

—29°C 
—22°C 
—5°C 
29°C 
5°C 3( ) 

4. If a2 + b = a2 + c, what does b equal? 
4-1 c 

_ 
c 
c - 2 a2 

c 
2a2 

a2c . . 

5. 

4-2 

±-3 

A-4 
XT 

4—5 

The factors of ns + 6ti — 16 are 
5-1 (n — 4) and (n + 4) 
5-2 (n — 8) and (n + 2) 
5-3 (n + 6) and (n — 16) 
5-4 n and 2 
5-5 not given above 

6jc 
6. The fraction is equivalent to another 

fraction with numerator 6rx. What is the 
denominator of this other fraction? 
6-1 6 ry 
6-2 7y 
6-3 7 r 
6-4 7ry 
6-5 r 

7. 

8. 

10. 

4( ) 

5( ) 

• « ( ) 

ab-ff 
7-1 
7-2 
7-J 
7-# 
7-5 

equals 
a3 

a4 

a8 

a12 

2a12 . 7( ) 

8u X 5v X u equals 
8-1 40 + u2v 
8-2 8 u2 + 5uv 
8-J 45uy 
8-4 40u2y 
8-5 none of the above. 8( ) 

Which, if any, of the following three expres-
sions are equations? 

I: x2 = 3 + y 
II: x2 —x + 5 

n i : (x + 3)(x - 6) 
9-1 
9-2 
9-3 
9-4 
9-5 

Only I 
Only II 
Only III 
I, II, and III 
None of them 9( ) 

a equals 5a - 6b + 8b 
10-1 6ab 

4 a — 2b 
5 + 2 b 
5a - 14b 
none of the above. 

1 0 - 2 
10-J 
10-4 
10-5 10( ) 

11. The formula p = 
2wh is used by engi-

12. 

s + 1 
neers. What does p equal when w = 2000, 
h = 30, and s = 1 ? 
11-1 12,000 
11-2 15,000 
11-3 30,000 
11-4 60,000 
11-5 120,000 11( ) 

For which, if any, of the following values of 
x and y will the product xy be positive? 
12-1 * = —5, y = — 5 
12-2 * - -10 , y = 5 
12-3 x = - 5 , y = 5 
12-4 x = 10, y = - 5 
12-5 None of the above 12( ) 

13. The equation - = 5 may be written in the 

form 

13-/ 3 - | 

13-2 3x = 5x 
13-J 3 = 5 - * 
13 -4 3 = Sx 

13-5 3 = 13( ) 

Go on to the next page. 
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14 . V745 is a number between 
14-1 20 and 30 
14-2 30 and 40 
14-3 60 and 70 
14-4 70 and 80 
14^5 80 and 90 . . . . 14( ) 

IS. (5 + mn)(6 — mn) equals 
15-1 30 - fflV 
15-2 30 + mn — m2n2 

15-3 30 — mn 
15-4 30 + mn 
15-5 30 

If 3 * - 5 

16-1 

x + 10, what does 2x equal? 

i 
16—2 —S 
16-3 15 
16-4 10 
16-5 5 

17. What does * equal in the simultaneous 

equations 

17-1 

f x + y = * 1 
[ x - y = 6 j 

17-2 

17-3 
17-4 

17-5 

x 
ft - 6 

2 

ft + 6 
2 

ft + 6 
ft - 6 
6ft 
2 ' 

2 "Kth 2-kT , 
18. f-ZTj ~~d equ 

19. 

18-1 

18-2 

18-3 

18-4 

18-5 

r's 
r2s 

19-1 

19-2 

19-3 

19-4 

19-5 

5 - cf2 

•nh 
5d 
h 
5 

hd 
5 — d 

h 
5 d - d2 

g equals 

r 
s6 

1 
2 

20. In simplest form, 5V75 - 3V50 equals 14-0 
20-1 10 
20-2 2 

20-3 10V3 - 8a/2 
20-4 10V3 - V2 _ 
20-5 25V3 - 15V2 20( 

21. 

15( ) 

If 3 times p is equal to y, what does 3 times 
y equal? 
21-2 9 times p 
21-2 6 times p 
21-3 3 times p 

21-4 j times p 

22. r2) equals 

16( ) 

23. 

17( ) 

21-5 p 
In factored form, (s2 

22-1 (s - r)(s - r) 
22-2 (s — r) (s + r) 
22-3 (sr)2 

22-4 sr(s - r) 
22-5 sr($r - 1) 22 ( 
In the formula h = 10b, when the value of 
b changes from 2 to 5, the value of h 
changes from 
23-1 2 to S 
23-2 5 to 2 
23-3 12 to 17 
23-4 20 to 30 
23-5 20 to 50 23 ( 

a b , 
24. - + - equals 

24—Jf a+b 
24-2 ac + be 

24-3 ^ 

21( ) 

24-4 

24-5 

a + b 
2c 

a + b . 24( ) 

25. If k = 2b + 2h and b => h + 3, then 
may be expressed in terms of h alone as 
25-1 k = 6h 

18( ) 

25-2 
25-3 
25-4 
25-5 

k = 4ft + 3 
k = 2h* + 3 
k = 4ft + 6 
ft = 4ft2 + 3 25( ) 

26. The smaller root of the equation 
x2 - 3x + 2 = 0 is 
26-1 
2 6 - 2 
26-3 
26-4 
26-5 

1 
2 

- 3 
- 2 
- 1 • 26( ) 

27. If * = 7 satisfies the equation 
xi — 4x + b = 0, what does b equal? 
27-

none of the above 19( ) 

-1 
27-2 
27-3 
27-4 
27-5 

- 2 1 
- 1 4 
- 3 
14 
21 27( ) 

Go on to the next page. 



28. Which one, if any, of the following fractions 
can not be simplified? 

28-/ 

141 

n 

28-2 

28-J 

n 

28-4 

28-5 

n + 2 
5 n 

—2n2 

3 
6 + 12 n 
All of the above fractions can be 
simplified 28( 

29. In the product of (s2 — 4s) and (s— 1), 
with similar terms combined, what is the 
term which contains s2? 
2 9-1 -s2 

29-2 + 3 s2 

2^-3 -3s 2 

29-4 —4s2 

29-5 -5s 2 29( 

30. For what value of * does 4* — 16 equal x? 
30—Jf 
30-2 

30-3 

30-4 

30-5 

* - 12 
X = 8 

* 30( ) 

31. If d = — and v is positive, what does v 

equal in terms of d and r? 
31-i v = 2 rd 

31 -2 ''(s)' 
> - y J f r 

31 -4 v = 4 r2d2 

31-5 v = V2rd 31( 

32. The equation *2 — * — 8 = 0 may be 
solved with the aid of the quadratic for-

b ± Vb2 — 4ac W h a t v a I u e mula * 
2a 

should be substituted for the letter 6 in 
the formula? 
32-1 
32-2 
32-3 
32-4 
32-5 

+ 1 
+2 
- 1 
- 2 
- 8 •32( ) 

Go on to the next part. 

PART II 

(10 minutes) 

Directions: Continue as in the preceding part. 

1. Which one of the following fractions has a 
denominator which exceeds its numerator 
by 5? 

7 
2 

1 -1 T: 

1-2 Z 

1-3 -

1-4 Z 

1-5 K ) 

2. If n is an even integer, the next consecutive 
even integer is 
2-1 
2-2 
2-3 
2-4 
2-5 

n+ 1 
n + 2 
2 n 
2n + 1 
2n + 2 2( ) 

c 2 4 6 8 
d | 5 | 7 | 9 11 

Which one of the following figures suggests 
the same relation between c and d as that 
which exists in the table above? 

3-1 

3-2 

3-3 

3-4 

I 

- H H 

3-5 V 
c + 2 

r ' 2 i 3( ) 

Go on to the next page. 
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4. 

M-h-H 

If each small square in the figure above has 
the same dimensions, what is the area of 
the figure? 
4-1 
4-2 
4—3 4-4 

4-5 

9h 
I2h 
24 h 

h? 
9h* 

5. How many feet are there in m inches? 
5-2 12m 
5-2 m - 12 
5-3 12 - m 

12 
m 

5-4 

5-5 
m 
12 

6. In the figure above, L equals 
6-1 3c + 2r 

3c + 4r 
3 rc 
c8 + r2 

c8 + 2r2 

6-2 
6—3 
6-4 
6-5 

7. From y yards of wire around a spool, pieces 
of wire each 3 yards long are cut. A for-
mula for finding the number of yards, R, of 
wire remaining on the spool after t pieces 
have been cut is 

7-1 R 
y_ 
3 * 

7-2 R = j — 3 

7-3 R = 

7-4 R = 

- t 

- 31 

7-5 

8. What part of an hour is 4 seconds? 1 A 2 
1 

900 

1 
150 

1 

•4( ) 
9. 

S( ) 

10. 

6( ) 

7( ) 

8-1 

8-2 

* * 95 

8-4 

8-5 

2 . 
30 

J_ 
15 

8( ) 

If a quantity g varies directly as p, and g 
is 50 when p is 10, what does g equal when 
p is 12? 
9-1 40 
9-2 48 
9-3 52 
9-4 60 
9-5 None of the above 9( 

A field of length p is 2 miles longer than it 
is wide. How many miles wide is the field? 
10-i p - 2 
10-2 2 - p 
10-3 2 + p 
10-4 2p 

10-5 P 
2 

10( ) 

.. „ n 

a 

\ y 

n f 
... ^ 

f v o A 
i 

f > 

\ / \ A i - t 3 \ 0 
r -

> i \ > t 3 

/ \ -4 

/ c \ 
t 
r 

u 
\ 

/ \ 
11. The solution of the pair of simultaneous 

equations represented by lines m and n on 
the graph above is 
11-i (1,5) 
11-2 (-2,5) 
11-3 (-2,6) 
11-4 (3, 6) 
11-5 (3,7) U( ) 

Go on to the next page. 



1 4 3 
15. Which one of the following graphs repre-

sents the equation y — x + 3 ? 

- 6 

is-i 

12. 

14. 

5" 
S = 8 

3" 
S = 4 

A formula which can be used to find the 
perimeter, p, of each of the equilateral 
hexagons pictured above is 

12-1 p = 6 (s + 

12-2 j> = 6 5 + 

12-J 
12 -4 
12-5 

( - 1 ) 
(i + i) 

P 
P 
P 

5° 
6 + s 
6s . 12( ) 

13. A car travels 76 miles in t hours, and then 
increases its rate by 5 miles per hour. 
What is its new rate, in miles per hour? 

81 
t 

76t + 5 
76 

13-1 

13-2 

13-3 

13-4 

13-5 

< + 5 
76 
t 

76 (< 

+ 5 

5) 13( ) 

A man who has t dollars to invest buys 
stocks for 1000 dollars and opens a savings 
account with the remainder. How many 
dollars are in the savings account? 
14-Jf 1000 - t 
14-2 1000 + t 
14-3 t - 1000 

1000 
t 
t 

1000 

15-5 

14-4 

14-5 14( ) 

15-J 

15-4 

/| / / 
/ 

/ 
/ 

/ 
A 

1 2 5 4 5 6 7 8 9 10 

15-2 

1 2 / 5 

1 2 < 5 ( 8 9 10 ' 

1 2 4 5 6 7 8 9 10 

10 

I 

t 
i 

t 

1 2 3 4 5 6 7 8 9 10 15( 

Go on to the next page. 
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Graph 1 

NUMBER OP CORRECT ANSWERS 
ON TEST PARTS 

fast Number 
Test Part 5, L*i £^5 

10 

9 

8 

8 ! 
o 6 
o w 6 

4 

3 

Z 
1 
0 

Graph 8 

TEST SCORES 

144 

1 2 3 
Test Number 

A student took five tests, each having a Part I and a 
Part II. Graph 1, above, shows the number of questions 
he answered correctly on each part. 

The score on each test is the average of the number of 
correct answers on Parts I and II of the test. Graph 2, 
above, is to show these scores. 

16. Which point on Graph 2 correctly shows 
the information for Test 1 ? 
16-1 A 
16-2 B 
16-3 C 
16-4 D 
16-5 E 16( ) 

Go on to the next part. 

Directions: Continue as in the preceding parts. 

1. A recipe calls for 3 times as many cups of 
flour as of sugar. To find the number of 
cups of sugar, x, in 10 cups of the sugar-
and-flour mixture, which one of the follow-
ing equations should be solved? 
1-2 3* = 10 
1-2 x + 3* = 10 
1-3 x(3x) = 10 
1-4 x + 3 - 10 
1-5 * + * + 3 - 10 

PART III 

(10 minutes) 

1( ) 

2. A pipe 42 inches long is to be cut into two 
pieces such that one is 7 inches longer than 
the other. How many inches will there be 
in the longer piece of pipe? 

2-1 

2-2 
2-3 

24^ inches 

28 inches 
29 inches 

2-4 31^ inches 

2-5 35 inches 2( ) 

3. In the figure above, which is drawn to 

scale, the line CE is ^ inch long. What 

scale was used in the drawing? 
3-2 1" => 80' 

1' 
= 2 

1 " = 2 ' 
1 " = 2 0 ' 

3-2 V 

3-3 
3-4 

3-5 1W = i 3( ) 



4. A debt of $1000 is to be paid in four 
monthly installments, each payment being 
$50 more than the previous one-. What is 
the amount of the last payment? 
4 - i $285 
4-2 $300 
4-3 $325 
4r-4 $350 
4-5 $450 4( 

5. A boy walks toward a village at the rate of 

4 miles per hour. After walking for 1^ 

hours, he is picked up by a passing motorist 
and is driven to the village at the rate of 
30 miles per hour. If the motorist gets 
him to the village in 24 minutes, how far is 
the village from the boy's starting point? 
5-1 7 miles 
5-2 12 miles 
5-3 17 miles 
5-4 29 miles 
5-5 The answer is not given 5( 

6. The formula effort X effort arm = 
resistance X resistance arm is used in solv-
ing lever problems in physics. How much 
effort is necessary for a resistance of 480 
pounds, if the effort arm is 12 inches and the 
resistance arm is 2 inches? 
6-1 
6-2 
6—3 
6-4 
6-5 

40 pounds 
48 pounds 
80 pounds 

120 pounds 
470 pounds 6( 

In 1947, it was estimated that the number of needy 
children in each of the following five European countries 
was related as follows: 

S times as many in Italy as in-Czechoslovakia 
4 times as many in Poland as in Czechoslovakia 
3 times as many in France as in Czechoslovakia 
2 times as many in Rumania as in Czechoslovakia 

9. 

10. 

m 
At the time that a tower casts a shadow of 
400 feet, a man who is 6 feet tall and who is 
standing near the tower casts a shadow of 
11 feet. The height of the tower can be 
determined by solving the equation 

9-2 ^ 6 
x 11 

- 8 

9-2 
400 11 
* 6 

9-3 400 - x = 11 - 6 
9-4 400x = 11(6) 
9-5 x - 400 = 11 - 6 9( ) 

After traveling directly north from its 
starting point for 12 miles, a ship changes 
its course and travels east for 5 miles. 
How far from its starting point is the 
ship? 

7 miles 
13 miles 
17 miles 

Vl7 miles 
Vll9 miles 

10-i 
10-2 
10-3 
10-4 
10-5 10( ) 

tree 

11. 

100» 

sin 25° = .42 
cos 25° = .91 
tan 25° = .47 

An observer 100 feet from, the foot of a tree 
views the top of the tree at an angle of 
elevation, E, of 25°. How high, to the 
nearest foot, is the tree? 
11-i 23 feet 
11-2 42 feet 
11-J 47 feet 
11-4 91 feet 
11-5 110 feet 11( 

7. To depict this information on a circle 
graph, how many degrees of the circle 
would be marked off to represent France? 

7- i 
5° 

2S| 

7 - 2 60° 
7-3 72° 
7-4 120° 
7-5 216° 7( ) 

8. According to these data, for every million 
needy children in Italy how many are there 
in Poland? 
8-1 1 million 
8-2 2 million 
8-3 3 million 
8-4 4 million 

8-5 $ million 8( ) 

If you finish before the time is up, you 
may go back and work on any part. 

Number wrong 0-23-6 7-10 11-14 15-18 19-22 23-26 
Amount to be subtracted 0 1 1 2 3 4 5 6 

Number wrong 27-30 31-34 35-38 39-42 43-46 47 + 
Amount to be subtracted 7 8 9 10 11 12 

J12 R 20 x 

Number right. 

Subtract. 
(See table above.) 

Raw Score = Difference. 

Scaled Score_ 
(See table on key.) 
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