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ABSTRACT 

VARIABLES THAT CORRELATE WITH SUCCESS 

IN FIRST-YEAR ALGEBRA 

by 

Brenda Lee Sargent 

Committee Co-Chairmen: Dr. Jimmie C. Fortune 
Dr. Ronald McKeen 

Educational Administration 

First-year algebra is a course that has a high failure 

rate and because of thi~ it has been a source of concern for 

educators, parents, and students. The regular algebra 

course and the decelerated algebra course have been the 

focus of attention regarding the placement of high school 

students. 

The purpose of this research study was to examine 

several available predictors in concert with early 

indicators of algebra performance to see if ensuing achieve-

ment in algebra could be predicted accurately. Four 

different criteria measuring layered achievement in algebra 

were used. Nine predictor variables were examined in 

various combinations. The predictors were: Algebra 

Prognosis Test, Study Habits, Previous Course, Previous 
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Course Grade, SRA Math Concepts, SRA Math Computation, SRA 

Reading, SRA Composite, and First Nine Weeks' Algebra Grade. 

The study found that adequate .and promising predictions 

can be made using combinations of the predictor variables~ 

From these predictors, discriminant function equations were 

derived and placement into algebra from the use of thes~ 

discriminant function equations was recommended. 
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CHAPTER I 

INTRODUCTION 

First year algebra is a high school course in which 

many students experience failure. School administrators and 

teachers are aware that many factors influence algebra 

achievement. Researchers report that some of these factors · 

are school related whereas. others are non-school related 

(Coleman and others, 1966; Matthews and Brown, 1976; Good, 

Biddle,· a.nd Bro.phy,. 1976; Carrier, · 1981) ~ Educators have 

recommended that many school-related factors be examined as 

to their affect on achievement. Researchers • have 

investigated the role _of textbooks., teachers, fiscal 

expenditures, and many. other factors to assess their 

influence on achievement.. However, one overlooked source as 

to its influence on student achievement may be ·the school 

scheduling (placement) process itself. 

Misplacement of students in a particular course may· 

affect their achievement. The high rate of unsuccessful 

achievement in the first year algebra course suggests a need 

to identify variables that can be used in placement 

procedures. These variables should provide some indication 

as to which students can be expected to.be successful in 

achieving the goals (objectives) of algebra and which 

1 



2 

students can be expected to be unsuccessful. If this can be 

accomplished, the placement procedure itself will help to · 

alleviate the high failure rate and many of the 

administrative problems involved in rescheduling 

unsuccessful algebra students. 

Concerns of Administrators 

Due to the lack of successful performance in algebra, 

school administrators face many problems with the community 

and staff. When the first official report card goes home, 

many parents of unsuccessful algebra students demand 

schedule changes. Lower level mathematics classes start to 

increase in size and the administrator hopes that she/he 
? 

anticipated the magnitude of the problem correctly when 

designing the master schedule the previous spring. 

Hopefully, these unsuccessful algebra students will be able 

to be rescheduled without exceeding the limits established 

on other class sizes or teacher loads. 

As the second report cards are distributed, more 

rescheduling occurs and sometimes algebra classes are 

consolidated to provide room for a new section of pre-

algebra. New student schedules and teacher assignments must 

be made to accommodate the situation. Much time and many 

resources are expended during this process. 
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Placement Procedures as a Variable That Relates to 

Achievement in Mathematics 

Many school administrators and teachers are concerned 

about the first year algebra program. The school system' in 

which the researcher worked had schools that were 

experiencing as high as a forty percent .rate of D's and F's 

in its first year -algebra program. In a national study, 

Carpenter (1982) found that, even when students had 

completed two years of algebra and a year of geometry, 

student performance had not reac:ti.ed the·point of mastery. 
. . 

This study, Student Performance in Algebra: Results From 

the National ·?<ssessment. ( 1982), indicates that if the 

inclusion of more cqfucrete examples · and the use of 

developmental·•. activities do not improve student performance 

noticeably, we may b.IE! forced to. conclude th,at algebraic 

concepts are too difficult for many students at the freshman 

level of their education •. If true,: postponement of formal 

reasoning might be best for these students. 

This present situation has been· compounded by the 

tremendous popularization of the seco,ndary sc:;:hool. The 

number of students graduating from high school and attending 

college has increased dramatically since the turn of the 

century. The age of information has made the field of 

technology explode. Computers are becoming a part of the 

home. The demand for an algebra credit increases and so do 

the numbei of students enrolled i~ first year algebra. 
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Many students may not be ready for first year algebra 

in the ninth grade. However, it is public education and 

students have been granted the right to attempt this 

rigorous course if they ~o elect. This selection of algebra 

by students who are not ready could contribute to the high 

failure rate in first year algebra. 

Callicutt (1961) states that during the freshman year 

of high school, the selection of courses determines a 

student's course of action for her/his entire high school 

years. Dykes (1980) feels that,· even at the college level, 

students should be assisted in course selection. He 

believes that choosing the course that will offer a student 

a potentially ~uccessful learning expe~ience is important. 

"This (selection process) is important because some le.vel of 

competency in mathematics is required for a majority of 

students to reach their academic goals" (Dykes, 1980, p. 
. . 

3) • Beg le ( 19 7 6) reports that ~any studies have 

concentrated on the selection process and ways of improving 

it. In particular, Begle points out that much research has 

been conducted relating to the problem bf predicting success 

in algebra. 

Predicting Algebra Achievement 

Many variables have been investigated to establish 

their relationship to first year algebra achievement. 

Hanna, Bligh, Lenke and Orleans (196~) found that eighth 
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grade averages were statistically significant in predicting 

success in algebra. In a similar study, Mogul! and 

Rosengarten (1972) found that eighth grade mathematics 

averages were statistically superior to more objective and 

elaborate devices such as the Iowa Algebra Aptitude Test and 

the Differential Aptitude Test in predicting such in first 

year algebra. Ivanoff, DeWane, and Praem (1965) used six 

predictor variables in their study. They were: four 

subtests of the SRA test, I.Q. rating, 

mathematics grade. These researchers 

and eighth 

found the 

grade 

SRA 

composite score to be the single best predictor of ninth 

grade first year algebra success. 

Mogul! and Rosengarten, Jr. (1974) stated that "in 

counselling eighth grade students who are about to enter 

high school, guidance counselors and teachers might find· 

useful a valid method of predicting student success in 

elementary algebra~ (p. 34) • If easily accessible and 

available predictor ~~~iables could be identified, a 

placement procedure could be implemented based on these to 

counsel students in their selection of algebra. This could 

assist in alleviating the high failure rate. 

Statement of the Problem 

The high failure rate in first year algebra classes has 

caused much concern. Placement procedures is an area that 

needs to be investigated. The problem is that there needs 



to be a 

consequences 

better 

of 

placement 

the one 
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procedure because 

in place--a forty 

of the 

percent 

unsuccessful achievement rate in algebra in the school in 

which the study was conducted. 

Misplacement of students can result in two basic 

problems. First, there are scheduling problems that occur. 

The unsuccessful student needs to be reassigned. The 

administrator must maintain proper teacher-pupil ratios. 

New sections of particular classes need to be created, 

whereas some existing sections need to be dissolved. 

Teachers are given new teaching assignments and counselors 

devote many hours to redoing student schedules. The result 

being that much time and money has been expended. Perhaps 

better placement procedures would help to reduce this 

inappropriate waste of temporal .and financial resources. 

The second problem that misplacement of students causes 

is that students are put into inappropriate environments for 

learning or achieving. In order to improve the learner's 

opportunities to succeed, perhaps better predictors of 

successful achievement are necessary. Perhaps by 

identifying better predictor variables of algebra 

achievement, the placement procedure would become more 

efficient and students would be more appropriately placed. 

Purpose of the Study 

The purpose of this study was to investigate the 
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relationships that might exist between selected variables 

and achievement of first year algebra students. ·There were 

two prediction questions that were addressed. They are: 

1. What are the predictor variables, alone or in some 

combination, that would assist in identifying those students 

who would be most likely to succeed or .fail in achieving the 

objectives of first year algebra? 

2. Can the first nine weeks algebra grade predict 

successful or unsuccessful achievement for the year in first 

year algebra? 

Research Questions 

This research study addressed the following three 

questions: 

1. Is there a relationship among the e~ght predictor 

variables, teacher as~igned semester algebra grade, Mid-Year 

Algebra Test score and Department Final Algebra Exam score? 

2. Can successful or unsuccessful algebra achievement 

be predicted by the eight predictor variables or some 

combination of them when achievement is measured by: 

a) Teacher Assigned Semester Grade? 

b) Mid-Year Algebra Test Score? 

c) Department Final Algebra Exam Score? 

1. Can successful or unsuccessful algebra achievement 
. . 

be predicted by first nine weeks algebra grade when 
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achievement is measured by teacher assigned final algebra 

grade? 

Limitations of the Study 

In order that the method of identifying successful or 

unsuccessul algebra candidates not become so complicated a 

procedure as to make it impractical to employ, the 

researcher limited herself to an examination of the 

following predictor~: 

1. SRA Composite Score {Eighth Grade). 

2. SRA Math Concepts {Eighth Grade). 

3. SRA Math Computation {Eighth Grade). 

4. SRA Reading Comprehension {EighthGrade). 

5. Algebra Aptitude (as measured by Orleans-Hanna 

Score). 

6. Previous Year's Math Grade. 

7. Previous Year's Math Course. 

8. Study Habits. 

Realizing that many variables influence achievement, 

the resea~cher chose the aforementioned variables due to 

availability and practicality. The study habits variable is 

a limitation inasmuch as it was administered at the 

conclusion of the third nine weeks. 

Teaching methods at the schools selected were not 

controlled for, or a part of, the study. Textbooks used by 

all teachers were the same. 

Generalizations from the results of this study should 
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be limited to other schools and districts with similar 

populations and conditions. The study involved ten first 

year algebra classes in one secondary school that was 

located in a large suburban area. 

Basic Assumptions of the Study 

The study was based on .the assumption that the 

successful algebra student can be defined by use of: 

1. Teacher assigned semester average. 

2. Mid-Year Algebra Test score. 

3. Department final examination score. 

4. Final algebra grade. 
' The study was based on the assumption that educators 

should endeavor to provide students with as many successful 

learning experiences and growth opportunities as possible. 

Significance of the Study 

Mehlhorn (1981) explains that ''simple criteria which 

predict success in Algebra r for the purpose of proper 

placement of students into the freshman high school 

mathematics program has plagued teachers, counselors, 

students, and parents for many decades" (p. 7). To 

establish if information, that is currently available and 

easily accessible, can be used in predicting success or 

failure in first year algebra will assist school personnel 

in scheduling students into classes where they can perform 

or achieve~ Thus, proper placement of high school students 
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is . of paramount · ·importance. Perhaps if students were 

properly placed, successful experiences would :follow. 

· Manlove ( 1979, · p. 5) said: 

Student learning is the fundamental reason that 
schools exist.. After busing disputes, 
negotiations, hearings, and the myriad of other 
problems that s.eek resolution, .the critical 
questi·on which .taxpayers have th.e right to ask and 
for which professional· educators will be held 
accountable is, "What happened to students who 
passed this way?" 

In order for students.to learn, they mus~ first be properly 

placed. This study is ~igni~icantbecause it attempted to 

establish certain variables as predictors of successful or 

unsuccessful achievement in first year algebra •. These 

variables are· important because they·can be utilized in 

developing an appropriate placement procedure for first year 

algebra students~. The signif·icance · of this is that 

resources will' be saved by the administration by reducing 

the amount of rescheduling andthat ~tudents will be .in. 

appropriate environments· so as· to improve learner 

opportunities. 

Definition of Terms 

The SRA Test, ·administered by the Science Research 

Associates, is a battery of. test~ in the a~eas of English, 

mathematics, social studies, and science which measure the 

achievement of students in those areas. The composite score 

is an average of three test scores: language, mathematics 

and reading. The SRA achievement scores are widely used to 
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assess achievement. 

The Orleans-Hanna Prognosis Test consists of two parts. 

A questionnaire part is where students report their last 

year grades in the areas of English, mathematics, social· 

studies and science. The .fifth question. on the · question-

naire is where the student reports what his/her expected 

final algebra grade forthe year will be. . The second part 
. .· 

of the test is· composed of a mathematics. less.on followed by 

problems that relate to the mathematics Ie·sson. 

Previous mathematics grade · is the most recent 

mathematics grade that is. recorded·. 6n th~ .student's official 

transcript. 

Previous mathematics course is the most recent. 

mathematics coU:rse that is recorded.· on the student's 

o~ficial transcript~ 

Study habits. score is obtained for· each student on a 

four-item questionnaire· developed·. by the researcher to 

assess algebra work habits. 

Success ·in algebra is. defined as follows. I:h· reference 

to teacher assigned semester average, an average of C or 

better is defined to mean successful · achievement. In 

reference to the Mid-Year Algebra Test, a score of 15 or 

better is defined to mean successful achievement. In 

reference to.the final examination, a score of 64 or bettei 

is defined to mean successful achievement. In reference to 

final year grade, a teacher assigned final report grade of C 
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or better is defined to mean successful achievement. 

First nine weeks g_rade is the algebra grade that the 

student has been assigned based on teacher evaluation for 

the first nine weeks of the school year. 

Final year grade is the algebra grade that the student 

has been assigned based on teacher evaluation fo~ the entire 

school year. 

Su~mary 

The intent of Chapter One o/as to provide the reader 

with an overview of this study. The background of the 

problem being explored and the theoretical framework of the 

study were presented. 'The purpose of the study, the 

research questions, and-the significance were discussed as 

well as the limitations~of the study and basic assumptions. 
. . : . 

The rest of.the study was reported in the following 

manner. Chapter Two-is;a review of the literature. It has 

two major sections followed by a summary. The first section_ 

reviews literature that relates to variables that influence 

student achievement. The second section reviews literature 

that relates to the prediction of student achievement and-

focuses primarily on first year algebra achievement. The 

summary connects the two sections and the literature review. 

Chapter Three explains the methodology of the study. 

The -setting, student -body, scholastic aptitude and 
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achievement, and sequences of mathematics courses are 

discussed for the school in which the study was conducted. 

The data collection .section is broken down so as to explain 

first about the predictor (independent} variables and then 

the criterion (dependent) variables. The final section of 

this chapter explains what procedures were used to analyze 

the data that were collected and what.hypotheses were being 

tested. A summary of the chapter is provided. 

Chapter Four report9 the findings of this study. The 

results of the d.ata analysis as indicated by the computer 

usage of the Statistical Package for the Social Sciences are 

presented. 

Chapter Five is divided into two parts. Part one 

discusses the conclusions of the study. Part two presents 

some recommendations the researcher wbuld make to potential 

future investigators in the same area of>study. 

Speci~l Considerations 

It should be mentioned that the public school system 

used in this study allows students who are performing well 

in mathematics· to take first year algebra in the eighth 

grade. Some of its gifted and talented students are beyond 

algebra in the eighth grade. Also, it should be noted that 

high school first year algebra students are assigned to 

specific classes -by the school guidance counselors according 

to overall school scheduling procedures. 



CHAPTER II 

REVIEW OF THE LITERATURE 

The purpose of this study was to investigate the 

relationships · that exist between selected · variable.a and 

achievement of .first year algebra students.· This study. 

proposed to· identify predictor variables' that would - . . ~ 

assist . 

in distinguishing be:t.wee~ .·those students who would be ' most 

. likely to succe.ed or fail in ahieving the · objectives ·Of 

first~ year algebra. 'The~· stud; also examined the possibil.ity ' 

of the first nine weeks 'a~lgebra gr'ade predicting end of ,the 
.. . . . . ~ . 

year algebra successfulness cir unsuccessfulness. 

This chapter reviews the literature arid research and is 
,· ' 

divided into two rnajor sections followed by a summary. The 

first section of the literature. revie~. relates to factors 

that influence student achievement in general. The second 

section reviews the literature with respect to predict.ton o:f · 

achievement--specificafly, with respect to variables that 

have been used to predict achievement. in first year algebra. 

Variables That Affect Student Achievement · 

As educators struggle to me.et the modern demands of 

educating America's youth, the s.earch for way~ to improve 

school effectiveness is intensified. However, Eleanor 

14 



15 

Farrar, Vice President of the Huron Institute,. has said 

that, in general, -school reformers have bypassed.the more 

complicated secondary - schools. She continued by saying, 

"consequently, there hasn't been much change in high 

schools, and there hasn't been much improvement" (Phi Delta 

Kappan, 1983, p. 445). 

What then makes a school effective? According to 

Edmonds (1982), there are five characteristics of effective 

schools: 

1. Strong leaO.ership - and attention to the quality of 
instruction by the buildigg prtncipal. 

2. A pervasiv~ and_ broadly understood instructional 
focus. 

3. An orderly and safe climate conducive.to teaching 
and learning. 

4. Teacher expectations that all students can achieve 
minimum mastery. 

5. Use of pupil achievement measures as a basis for 
program ·evaluation __ (p. 7) .• 

Especially at this tiine of _ the _ renewed accountability 

movement, the program in which- pupil achievement is low must 

be examined by educators in orde~ to increase the 

effectiveness of the overall school program. 

Much attention has been focused on public education. 

The media is challenging the effectiveness of schools. 

"Help! Teachers Can't Teach!" (1980) was an article in Time 

Magazine- that . brought attention to public education. 

Achievement scores are being published by local newspapers 
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and school districts are being compared. Many laymen, as 

well as edticators, are interested in the various factors · 

that influence learning (Blciom, 1980) • 

Coleman and others. (1966} decided that there are many 

influences on learning which education cannot alter. 

Matthews and Brown (1976) report: 

It may be that educ:ators have the legitimate right 
to reject the charge that schools must be .·highly. 
effective with all students. Students' 
aspirations, motivation, skills, and knowledge 
when they enter school are strongly affected by 
home and community background factors . (p. 3) • 

Carrier (1981) conducted a study :that investigated the 

relationship of rio~~school factors to achievement in reading 

and mathematics. The five· non-school factors were: 

( 1) absenteeism; (2) family structure; (3) Patient is 

Education (SES);. .(4) school mobility;·· . (SJ self-concept. 

His conclusions were: 

1. A critical m~ss eff~ct is present in that vocab-
ulary and math scores · deteriorate significantly 
after 32 or more mean absences. 

2. Virtually no .si~nificant differences in achievement 
between· groups ·from two parent ·and mother only 
families. 

3. There are significant di.fferences in the total 
sample in reading and vocabulary favoring students 
with parents having one or more years of college. 

4. There are no significani differences in percentile 
achievement· between any student groups with zero, 
one or two· or more school moves. There is a 
tendency for report card grades to decrease 
slightly as mobility increases. 
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5. The top ten percent achievers (in mathematics) had 
significantly higher self concepts than the bottom 
ten percent achievers (p. 3863-A). 

Good, Biddle, and Brophy (1976) reviewed a study by 

Brookover and others (1973). This study dealt with socio-

economic status and racial composition of schooli. The 

study indicated that schools can and sometimes do differ 

significantly from one another in achievement even when 

school populations are similar (Good, Biddle, and Brophy, 

1976). In research that compared teachers, rather than 

schools, it was concluded that effective teaching was 

demonstrated coniistently by certain individuals as measured 

by their student's test scores 1Good, Biddle, and Brophy, 

1976). Thus, there appears to exist school variables and 

teacher variables which do have a.significant influence on 

the learning of students. 

Beavers (1981) pr~sented the following information, 

labeled Table 1, in order to report m~jor studies that 

relate selected variables to student achievement. The 

variables that were considered are teacher absenteeism, 

teacher experience, teacher education level, socio-economic 

status of student, IQ test scores, cost per student, and 

resource density. The purpose of the study that Beavers 

conducted was to determine the relationship between student 

achievement as measured by mathematics and reading scores on 

the Iowa Tests of Basic Skills and the above mentioned 
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TABLE 1-

Major Studies Reiating Teacher Qualitv to Student Achievement 

Control' Significant Cotrelates With 
Investigator __ Grades Sanple Variables Student Aehi.euement 

Mollenkopf and · 9; 12 US Schools SES Teacher experience and educ~ 
Melville (1956) tion nonsjgnificant _ 
Goodnan _ -(1959) 7, 11 New York State SES 'reacher experience 

Individuals 
Thomas (19_62) - 10, 12 US Schoo!S SES Teacher salary 
Coleman, et al. 6, 9, 12 US lndividuah Background Teacher verbal ability 
(1966) 

. Burkheadj Fox 12 Chicago and• Medi an I nconie, ·- Teacher salary, expetience 
and Holland Atlanta' schools lower grade 
(1967) -achievement , 
Hanushek (1968) 6 Northern .Urbari SES, background Teacher experience 

·individuals 
Raymond (1968) College . Virginia_ SES Teacher salary, class size 

frestmen distric_ts 
Ribich (1968) High US Indiv.idua!s SES -- Expenditure per student 

School per student 
Kiesling (1969) 6 New York State SES, prior · Expenditure$· per stu_deilt 

Districts achievement per student 
Bowles (1969) 12 -US Negro __ Background Teacher verbal abU i ty 1 

lndiyiduals -_. education, class size 
Averch and 9 us s~ols -SES - Teacher salary; class sia 
Kiesling (1970) and Individuals 
Kiesling (1970) 8 New York State $ES Teacher experience, 

Districts education--mixed 
Michaelson 6 Eastern City SES Teacher experience 
(1970) Individuals 
Levin (1970) 6 Eastern City -- SES, student _ Teacher experience 

I ndLv i dual:S attitudes 
Hanus"-k (1970) 3 California SES, prior · Teacher experience. and 

Individuals - achieveme11t education nonsi~ificant 
Guthrie, 6 Michigan SES _Teacher experience, 
Kleindorfer, Individuals attitudes 
Levin (1971) -

Katzman (1971) 6 Boston SES Teachtr experience, education -
Di.stricts 

Armor (1972) 6 US Scho.ols SES, background ·Teacher salary, verbal abili.tY 
Smith (1972) 6, 9, 12 U.S. Northern SES, ba~ground Teacher experience non-

Individuals significant 
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selected variables. There were six statistically signifi-

cant relationships that Beavers concluded: 

1. There is a statistically significant relationship: 
teacher experience and student achievement in 
mathematics. 

2. There is a ·statistically significant relationship: 
teacher absenteeis.m and student achievement in 
mathematics and reading. 

3. There is a statistically 
cost per student and 
mathematics and reading. 

significant relationship: 
student achievement in 

4. There is a statistically significant relationship: 
socio--economic status of pupils and their achieve-
ment in mathematics and reading. 

5. There is a statistically 
resource density and 
mathematics and reading. 

significant relationship: 
student achievement in 

6. There is a statistically significant relationship: 
between IQ scores of students and their achievement 
in mathematics and reading (~. 2460-A) • 

Summers and Wolfe (1979) concluded that when 

achievement is measured in the areas of English and 

mathematics, the more experience the teacher has the greater 

the achievement growth. The relationship had a greater 

level of significance when teachers had ten or more years of 

experience .. 

Data from the Outlier Study in New York State was 

analyzed and the study (Bureau of School Programs 

Evaluation, 1976) concluded that: 

Teachers in the positively deviate schools as a 
group epitomize what conventional wisdom claims to 
be characteristics of good teaching staffs. They 
are better trained and more experienced. They are 
paid higher salaries and are more likely to be on 
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tenure. This still does not inform us as to what 
well-trained, experienced, and highly paid 
teachers do to bring about unexpectedly high pupil 
achievement (p. 28). 

In Chicago, Bargen and Walberg (1974) examined the 

relationship: teacher quality and class size to 

achievement •. Bargen and Walberg reported: 

As expected, earlier-grade achievement accounted 
for a s~zable; highly significant fraction of the 
variation in achievement outcomes. The additional 
variation predictable from teacher quality was 
sizable and highly significant at all grade levels 
(p. 246). . 

Murphy, et al. (1982} reported that academic expectations 

are influenced by classroom practices. He noted five 

influential classroom practices: 

1. Establishing an academically demanding climate. 

2. Conducting an orderly, well-managed classroom. 

3. Ensuring student academic success~ 

4. Implementing instructional practices that promote 
student·· achievement. · 

5. Providing opportunities for student responsibility 
and leadership (p. 24). 

Seifert and Beck (1983) believe that time is the common 

denominator for. these five affective practices. The 

Beginning Teacher Evaluation Study (1980), which was funded 

by the National Institute of Education, identified 

conditions and skills a teacher needs to teach effectively. 

Fisher et al. (1980) reports that the researchers in this 

·study developed a measure of student learning called 

Academic Learning Time (ALT). Two other time measures.were 
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used: engaged time and allocated time. The researchers 

reported fourteen major findings with respect to the 

importance of the time variable on student learning or 

achievement. They are as listed: 

1. The amount of time that teachers allocate to 
instruction in a particular content area is posi-
tively associated with student learning in that 
content area. 

2. ·The proportion of allocated time that students are 
engaged is positively associated with learning. 

3. The proportion of time that reading and mathematics 
tasks are performed with high success is positively 
associated with student learning. 

4. The proportion of time that reading or mathematics 
tasks are performed with low success is negatively 
associated with student learning. 

5. Increases in ALT are hot associated with more nega-
tive attitudes towards mathematics, reading or 
school. 

6. The t~acher's accuracy in diagno~inq student skill 
levels is related to student achievement and ALT. 

7. The teacher's prescription of appropriate tasks is 
related to student achievement and student success 
rate. 

8. More substantive interaction of the student and an 
instructor is associated with higher levels of 
student engagement. 

9. Academic feedback is positively associated with 
student learning. 

10. Structuring the lesson and giving directions on 
task procedures were positively associated with 
high studerit success. 

11. Explanation specifically in response to 
need is negatively associated with high 
success. 

student 
student 
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12. More frequent reprimands for inappropriate behavior 
are negatively associated with student learning. 

13. The teacher's value system is related to ALT and to 
student achievement. Teacher emphasis on academic 
goals is positively assbciated with student 
learning. 

14. A learning environment characterized by student 
responsibility for academic work and by cooperation 
on academic tasks is associated with higher 
achievement (Fisher, et al., 19BO). 

In his study, Clauset (i982) reported that the level of 

achievement of students is influenced by engaged time. He 

felt that allocated time, however, may not be under the 

control of teachers .• Perhaps Salmon (1982) summed it up 

best when referring to the time factor. He believes that 

the best ways to evaluate the effects of the time variable 

may be in dispute among researchers, but there exists little 

disagreement as to the f~ct that the time vari~ble is a very 

important variable. 

The intent of the first section has been to review the 

literature with respect to student achievement. As can be 

seen from the review, many factors that influence achieve-

ment are non-school factors. The school does not control 

all the variables that influence student learning. However, 

as the research cited indicates, there are selected 

variables that do have an affect on school achievement. 

Perhaps more research will bring more enlightenment. 

Featherstone (1974) addresses the issue by stating: 
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All the school research so far leaves unexplained 
a great deal of the variation in students' test 
scores. You may call whatever explains the 
leftover variation · i; social character, 'as yet 
unmeasured characteristics of students, teachers, 
and schools,'" •.•• Whatever you call it, it is 
a mystery to the researchers. (p. 449). 

Literature Relating to Prediction of Achievement in 

Algebra 

Focus now on the achievement of first year algebra 

students. As indicated above, research reports that many 

factors influence the level of achievement of students. As 

Hanna, Sonnenschein and Lenke (1983) report, past student 

grades have long been used in combination with spec~al 

purpose aptitude tests to predict succes.s/failure in various 

future courses. Mogul1 and Rosengarten, Jr. (1974) concur 

that "in counselling eighth grade students who are about to 

enter high school, guidance counselors and teachers might 

find useful a valid method of predicting student success in 

elementary algebra" (p. 34). They continue by stating that: 

Students themselves would be interested in their 
chances of success in an alg~bra course. By 
helping the student to select the mathematics 
course most appropriate in relation to his 
abilities, the counselor will help to reduce 
student frustration arising from unrealistic goals 
(p. 34). 

Begel (1976) was interested in predicting student 

achievement. He reviewed eighteen studies and classified 

prediction into six sets. He reports: 
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The first contains measures of general ability, 
such as IQ. The second consists of me'asures . of 
previous achievement as determined by standardized 
tests. The third consists of measures of previous 
achievement as · indicated by teacher assigned 
grades. The fourth consists of tests of .reading 
ability and achievement. ·The fifth consists of 
prognostic. tests, while the last consists of 
attitude measures (p~ 6). 

Begel's 1976 review examined predictors of success in 

algebra. He determined that prognostic tests, reading 

ability and achievement, and student's attitude were poor 

·predictors. He report~d ~hat measures of general ability, 

such as IQ, should not be used alone. as predictors of 

algebra achievement. · Begel identified teacher assigned 

grades and standardized mathematics tes.t scores to be the 

best predictors, of success~ 

Barnes and Asher (1962) found that the single best 
~ '.· . ' ' ' ' 

predictor .of success in first year algebra was .· the eighth 

grade· mathematics ·.mark with a multiple R of .59. Eleven .. 
' ' 

.. · .·.. . . 
" ' 

variables were used in the study. They were: ·seventh and 

eighth grade mathematics grades, readi:r:icj grades for thos.e 

years, IQ as measured by• the Otis.Beta Test, the brleans 

Algebra Prognosis Test·. and achievement · scores for both 

arithmetic and reading sections of the Iowa Test of Basic 

Skills for the seventh and eighth grades. Using just two 

variables--eighth grade mark and seventh grade ITBS 

arithmetic achievement score--:"gave a multiple R of .62. The 
I 

maximum R was .66 when all eleven variables were used which 
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demonstrates the limited value of the additional variables 

in predicting success in algebra. 

Ivanoff, DeWane, and Praem (1965) 

differences between ninth grade students who 

completed general mathematics and first year 

those students who were unsuccessful. The 

variables used in their study were language 

examined the 

successfully 

algebra and 

six predictor 

test score, 

reading test score, arithmetic test score, and composite 

test score from the High School Placement Test published by 

Science Research Associates, IQ rating, and eighth grade 

mathematics grade. This study concluded that the High 

School Placement Test composite score was the single best 

predictor. The poorest predictors were the IQ rating and 

the language test score. Using only the other four 

predictors, the multiple correlation was approximately .735 

at the .01 level. 

Bell' examined five variables in his prediction study. 

The independent variables were: eighth grade mathematics 

grade, numerical ability (Differential Aptitude Test), 

eighth grade science grades, reading score (Sequential Tests 

of Educational Progress), eighth grade history grade. Bell 

found that the single best predictor wa~ the eighth grade 

mathematics grade. He found the correlation to be .592. 

In a 1971 dissertation by Goldberg, six prediction 

variables were examined: sex, race, scores on the Metropol-

itan Achievement Test, discipline problems, eighth grade 
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reading grades, eighth grade mathematics grades. Goldberg 

found that students who completed algebra in two semesters 

had scored higher on the Metropolitan Achievement Test and 

had higher eighth grade mathematics grades than those 

students who completed algebra in three semesters. 

Lovell's dissertation study in 1969 involved a large 

number of predictor variables. The two best indicators of 

success were the California Arithmetic Test and an algebra 

pretest. It should be noted that Lovett's study did not 

include the eighth grade mathematics grade as one of its 

prediction variables. 

Callicutt ~onducted a study in 1~61. He included the 

arithmetic computation and arithmetic reasoning section from 

the Stanford Achievement Test, eighth grade overall grade 

point average, eighth grade arithmetic and IQ score as 

measured by the Longe Thorndike IQ Test. The best basis for 

prognosis was the eighth grade mathematics grade. The 

scores that were obtained from the averages made on the 

arithmetic section of .the Stanford Achievement Test also 

correlated relatively high (.56) with first year algebra 

achievement. 

Mogull and Rosengarten, Jr. (1974) intended to develop 

a device for predicting student success in first · year 

algebra. They examined the following independent variables: 

final eighth grade mathematics average, Iowa Algebra 

Aptitude Test score, and three subtests of the Differential 
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Aptitude Tests--verbal reasoning, numerical ability, and 

abstract reasoning. The dependent variable was final 

examination scores in ninth grade elementary algebra. In 

the analysis of the data, the highest correlation was the 

ninth grade algebra examination score and the eighth grade 

mathematics average. Th~ correlation was .70 for both girls 

and boys. Mogull and Rosengarten, Jr. state that: 

The results of this study demonstrated that in 
aptitude testing, high schools could effectively 
use the result~ of students' eighth grade 
mathematics averages for predicting success in 
ninth grade elementary algebra (p. 38). 

They proceed to state that other important factors should be 

considered such as emotional problems, motiva't~on, maturity, 

study habits; educational and vocational goals, physical 

disabilities (hearing, sight) and conflicting interests and 

activities. 

The School Mathematics Study Group beginning in 1962 

conducted a five-year longitudinal study of the mathematics 

achievement of students. Over 100,000 students throughout 

the country were involved. 

The 

All of the information gathered about these 
students while they were in grades seven and eight 
was analyzed to determine which bits of this 
information best predicted success in algebra 
(Begel, 1976, p. 18). 

findings indicated that previous achievement in 

mathematics provided the best indicators of success in 

algebra. 
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Hanna, Bligh, Lenke and Orleans (1969) wanted to 

compare the validities of a special purpose prognosis test, 

IQ's, teacher predicted algebra grades, and mathematics 

grades in pradicting algebra success and to estimate the 

extent to which the validities of the individual predictors 

could be raised by using multiple-regression procedures. 

The criterion variable was measured in three ways: 

(1) mid-year algebra grade; (2) year~end algebra score on 

the Lankton First-Year Algebra Test, Revised Edition; and 

(3) year-end algebra grade. The results showed that the 

total Orleans-Hanna Prognosis Test and its work-sample 

section predicted all criteria more accurately than did the 

Otis-Lennon DIQ's, eighth grade teacher's predicted algebra 

grade, or previous eighth grade mathematics grade. The 

total Orleans-Hanna test score co~related higher with both 

mid-year algebra grade and year-end algebra grade. However, 

the work-sample section of the Orleans-Hanna was more valid 

in predicting the achievemertt test score on the Lankton 

First-Year Algebra Test, Revised Edition. 

Three sets of stepwise regression analyses were 

conducted in the study. The first involved three variables: 

(1) Orleans-Hanna Algebra Prognosis Test; (2) Deviation 

IQ's as measured by the Otis-Lennon Mental Ability Test; and 

(3) eighth grade mathematics teacher's predicted mid-year 

algebra grade for each student. The results indicated that 

IQ scores and teacher predicted grades added little to the 
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algebra prognosis test's validity in predicting any of the 

three criteria. 

The second regression analysis used the same three 

variables as above, only instead of the total algebra 

prognosis test score, it used only the score from the 58-

item work-sample part. This analysis also added a fourth 

variable which was the eighth grade mathematics grade. The 

results showed the work sample score of the algebra 

prognosis 

the !Q's, 

prediction. 

test predicted all criteria more accurately than 

eighth grade mathematics grade, or teacher 

Teacher predicted algebra grade did add 

significan,tly to the prediction when the criteria used were 

mid-year algebra grade and year end algebra grade. The 

eighth grade mathematics grade and IQ scores added little to 

the prediction of any criterion. 

The third regression analysis used only three variables 

which were: ( 1) teacher predicted algebra grade; ( 2) IQ 

score; and (3) eighth grade mathematics grade. The IQ 

scores were the greatest contributors for predicting end-of 

the-year algebra grade and end~of-the-year algebra test 

score. The teacher predicted algebra grade contributed to 

all three criteria significantly. Whereas, the eighth grade 

mathematics score added no significant gain to prediction. 

Table 2 is provided to present the three sets of rnultiple-

regression analyses. 

The multiple correlations in this study reveal that 
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TABLE 2 

Stepwise Regression Analyses .(N = 310) 

Mid-Year Grade .R Year ... Ehd Grade R Year-Er1d Alebra R 
Predictors in Each Predictors in Each Test Predictors Each 
Order of Entry Step Order of Entry Step in Order of Entry Step 

Al9. Prog. Test* .681 Alg. Prog. Test* .662 Alg. Prog. Test* .781 

Teacher Pr ed.* .706 Teacher Pred.* .679 DlQ* .792 

DlQ .708 DIQ .682 Teacher Pred~ .792 

-------~-----------------------------------------~-------------~-----------

Work-Sample Item* .630 Work-Sample Te%t* .617 Work-Sample Test* .799 

Teacher Pred.* .694 Teacher Pred.* .667 010* .804 

DIQ .698 DIO* .673 Teacher Pred.* .806 

Math Grade .699 Math Grade .673 Math Grade .806 

Teacher Pred.* .566 .553 DlQ* .703 

.670 Teacher Pred.* .646 Teacher Pred.* .728 

Math Grade .674 Math Grade .648 Math Grade .731 

*Beta weight significant (p <.05). 
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when the algebra prognosis test is used,· teacher predicted 

algebra grade and IQ scores account for only small validity 

increments . in prediction. This is contrary to the studies 

of other investigators (Dinkel, 1959; Duncan, 1960; Barnes 

and Asher, 1962; Sabers and Feldt, 1968) that have shown 

that by using a combination of predictor variables the 

predictive validity is significantly increased over using a 

prognosis test alone. 

Hanna, Bligh, Lenke and Orl~ans offer the following as 

a possible explanation as to why: 

Comparison of the top two sections of Table 2 
suggests that the inclusion of student-reported 
past grades and student-predicted algebra grades 
in the Algebra Prognosis Test may account for the 
small validity increments realized when teacher 
predictions and DIQ's were used with the prognosis 
test scores. Teacher predictions and DIQ's 
increased the zero-order validities of the total 
prognosis test much less in the f~rst set of 
analyses than they improved the zero:"""order validi-
ties of the work~sample test items in the . second 
set of analyses~ These findings lend support to 
the conclusion that the use of teacher predictions 
and mental ability test scores may be less 
productive in predicting grades with (prognosis) 
tests ·that incorporate student-reported past 
grades into their total scores than with more 
conventional special-purpose prognosis tests (p. 
90 6) • 

In obtaining a score for this prognosis test, students 

. were asked to report four course grades f rorn their previous 

year's work. The use of these student-reported grades 

versus actual past grades was an area of concern. Would 

this convenience cost one predictive validity? Bligh, 

Lenke, and Hanna studied this further in 1970. Their study 
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concluded that: 

The student-reported grades were only slightly 
less valid than actul past grades when used 
separately. But when used in combination with the 
work-sample objective items of a prognosis test, 
the two kinds of grades enjoyed virtually equal 
predictive validity (p. 244). 

Hanna, Sonnenschein and Lenke set out in 1983 with 

another investigation. There were two purposes of this 

investigation: 

1. To verify the validities of the presently used 
predictor variables of the new edition of the 
Orleans Hanna Algebra Prognosis Test (1982a). 

a. Student-reported past grades from four 
school subjects. 

b. Student-predicted algebra grade. 

c. Objective work-sample test with 60 items. 

2. To confirm the suitability of the tentative 
weights of the four student-reported past grades, 
the self-predicted algebra grades, and the scores 
of the 60-itemwork-sample test as predictors of 
success in first-year algebra (p. 244-245). 

The measure provided by the work-sample test items was 

the most valid single predictor just as Hanna, Lenke and 

Bligh reported in their 1969 study. However, the predictive 

validity of the total score on the Orleans-Hanna test 

was .601 in comparison to a score of only .492 when only the 

60-item work-sample test was used. Thus, as was true from 

the 1969 study, "grade variables were highly useful in 

augmenting the validity of the work-sample test items in 

predicting algebra grades" (p. 246). So, in conclusion, the 

use of the questionnaire items consisting of student-
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predicted algebra grades and student-reported past grades in 

mathematics, science, English and social studies contributes 

to the predictive efficiency of the Orleans-Hanna Algebra 

Prognosis Test in forecasting algebra grades. 

The second conclusion that the study reache.d was that a 

very modest increase in predictive validity of the Orleans-

Hanna test would result if the convenient equal weighing of 

the five grade variables for a maximum of eight points each 

were changed. However, this was decided against because the 

gain was very moderate and "did not seem worth the sacrifice · 

in practicality. ~ practi~al predictive instrument should 

be easily administered,. conveniently scored by hand or 

machine, and easily interpreted" (p. 248). 

Summary 

The literature reveals that many. variables influenc.e 

the achievement of students •. Carrier (1981) indicated tha:t 

many variables were actually non-school factors. However, 

Edmond (1982) indicates that a characteristic of ·effective 

schools is the use of pupil achievement measures as a basis 

for program evaluation~ Thus, to evalu~te a school program 

effectively the achievement of its pupils must be measured~ 

If high achievement implies a good program, educators must 

concern themselves with which variables influence 

achievement. Beavers (1981) provided a table that 
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summarized some of the research in this area and that 

identified 

Bligh, Lenke 

validity of 

some variables that influence achieven1ent. 

and Hanna (1969) examined the predictive 

numerous variables in relationship to 

. forecasting algebra achievement. Begel (1976) reviewed 

eighteen studies and classified prediction of 

achievement into six sets. 

student 

Callicutt (1961) states that the course selection 

during the freshman year of high school determines a 

student's course of action for his/her entire high school 

career. In particular, Begel (1976) indicates that much 

research has been done to improve the process of course 

selection and to improve the process of predicting 

achievement in algebra specifically. Much of the review of 

the literature presented here supports the conclusion that 

eighth grade mathematics grade is the best single indicator 

of future success in first year algebra. However, as 

reported in this chapter~ Bligh, Lenke and Hanna (1969) 

found this not to be the single best indicator. Barnes and 

Asher (1962) also stress the importance of a prediction 

equation that is of practical use to a school system. And 

Featherstone (1974) assured the reader that much of the 

student's test scores variation is a mystery to researchers. 

Bloom (1980) states that, "By itself this ignorance 

constitutes a good argument for further research, research 

in a variety of modes" (p. 450). 
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Thus, with this. review of the literature in mind, the 

researcher realized that for a school to be effective, the 

measure of its students' achievement should be one factor 

used to evaluate its school program. Specifically, the 

researcher decided to.focus on a first year algebra program. 

In the school where the research study was conducted, the 

1982-83 percentage of unsuccessful (below a C average) first 

year algebra students was reported to be 47 percent. The 

researcher conducted a study that employed eight predictor 

variables to determine whether successful or unsuccessful 

achievement could have been · forecasted for first year 

algebra students. . .The researcher also used.first nine weeks 

algebra grades ·to. see if, they could have predicted end of 

the year algebra achievement. 'l'hµs, the researcher heeded 

Bloom's advice· (1980) and conducted ·further school research. 



Chapter III 

METHODOLOGY 

Introduction 

This chapter explains the methods and procedures that 

this study followed. The purpose of the study was twofold. 

The first purpose was to examine eight independent variables 

to see if any one or any combination of them could assist in 

identifying students who would be succegsful or unsuccessful 

in achieving the objectives of a first year algebra course. 

If so, the researcher believed that this would enable 

counselors and teachers to assist students in making proper 

mathematics course selections. The second purpose of the 

study was to determine if first nine weeks algebra grades 

could predict successful or unsuccessful achievement for the 

year in the first year algebra course. The researcher 

believed that if the first nine weeks algebra grade could 

predict end-of-the-year achievement, then this information 

could be used at the end of the first grading period to 

reschedule unsuccessful students into other courses where 

they might be more successful and experience some academic 

learning. A basic assumption that this study makes is that 

educators have a responsibility to advise students as to 

36 
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their capabilities and to direct students into courses that 

are intellectually and physically challenging and within 

their ability to experience some success. The ultimate 

decision of course selection, however, should rest with the 

student and legal guardian of that student. 

Chapter Three focuses on a description of the 

and subjects, the design and data collection, 

analytical methods employed. 

The Setting 

setting 

and the 

The school district in which the study took place is a 

part of a metropolitan area. In the past eleven years, 

residential growth has converted the district from a rural 

to a suburban area. In .1982-83i this public school system 

was one of the largest units in the nation, with an 

enrollment over 122,000. Administratively, the school in 

which the study was ·conducted is ·divided into six 

subschools, one subschool for each grade (7-12). Each 

subschool contains a principal, guidance counselor and 

secretary for the pupils assigned to it. 

The community · is composed of students from diverse 

ethnic and cultural backgrounds. The school services a 

military installation and because of this has an unusual 

number of transients. In 1983, it was estimated that almost 

one out of every · four households moves each year. 

Demographic change also results from in-migration. 
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In this school community, the majority of parents work 

for private firms, the federal government, or are in the 

armed services. The State Department of Education Survey of 

High School Seniors, 1980, revealed that for this school 

around 40 percent of the fathers were engaged in managerial 

or professional occupations, 32 percent in the military, 24 

percent in skilled or semi-skilled occupations, and 4 

percent 

these 

in unskilled occupations. As for the mothers of 

students, 75 percent were employed outside the home 

one-fourth of the mothers in professional occupations with 

and one-half in clerical related occupations. 

The Student Body 

Table 3 presents figures on student enrollment. This 

Table displays the data as indicated by the end of the year 

pupil accounting report. 

Scholastic Aptitude and Achievement 

The school underwent a Self-Study in 1983. 

on scholastic aptitude and achievement indicated 

The report 

that the 

school wanted to determine whether students were learning at 

a level expected of him/her. The report went on to state 

that, "percentile, stanines, grade equivalents, and growth 

scale values provided for each of the subject matter areas 

and the deciles reported for specific skill and content 

objectives permit logical conclusions." The Science 

Research Associates (SRA) Test measures achievement. The 
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TABLE 3 

Student· Bodv Enrollment 

Enrollment by Years* 

Grades 1978 1979 1980 1981 1982 1983 

7 484 509 499 535 524 567 

8 535 484 495 443 503 514 

9 649 558 509 500 462 526 

10 556 573 491 446 435 423 

11 515 484 500 451 408 404 

12 481 456 455 453 400 371 

Totals 3468 3220 2949 2828 2732 2805 
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school reported that the SRA composite scores paralleled the 

composite scores of the Short Test of Educational Ability 

(STEA). The report stated: 

Test score results are utilized to aid in 
identification of academically unsuccessful 
students (AUS) and gifted and talented students in 
order for them to be scheduled in the proper level 
of discipline. The results also are used to guide 
the student into a college, vocation, skill 
development, and to plan for the future. 

Three hundred sixty-nine (369) graduates of the 
class of 1982 filled in educational and 
occupational intentions that revealed: 

1) 52 percent planned to attend four-
year colleges or universities. 

2) 14 percent planned to attend two-
year colleges .. · 

3) 6 percent planned to attend voca-
tional cir technical schools. 

4) 28 percent planned for full-time 
employment or military service~ 

Instructional Content 

The 1983 Self-Study Report states the following: 

This Secondary School is a comprehensive school 
which recognizes that individuals differ in 
physical, academic and emotional development. The 
development of the Educational Program must 
enhance individual potential and promote a 
positive feeling of self. The philosophy of 
developing educational programs for these 
Secondary students has reflected the belief that 
the school exists for the benefit of the students 
and community. As a part of a changing society, 
this Secondary School must periodically re~iew its 
programs to meet the academic, vocational and 
aesthetic needs of its students. 
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This school system has developed a Program of Studies. This 

is a guideline as to the objectives that are to be taught in 

each course. Each teacher receives a Program of Studies for 

his/her discipline. 

The mathematics department of this school offers 

basically three sequences. A student is allowed to change 

sequences as long as the student's prerequisites are 

appropriate. Table 4 shows the sequence of mathematics 

courses. The following is a description of the first yea:r 

algebra course that was involved in this study. 

ALGEBRA I - Grades 9-12, full year, 1 credit. 

This is the first course in college preparatory 
mathematits. Course content includes exponents, 
linear equations and inequalities, graphs in a 
coordinate plane, systems of equations, 
polynomials, rational expressions, radicals and 
irrational numbers and quadratic equations. 
(General Mathematics I.or Algebra I, Part I, or 
Pre-Algebra prerequisites~) 

In Appendix A, one can find the detailed instructional 

objectives of the first year algebr~ course as defined by 

the school system's Program of Studies. 

The Subjects 

For Research Questions 1 and 2. 

The subjects of this study were all students with 

eighth grade SRA scores who were enrolled in first year 

algebra within the first ten days of the 1984-85 school year 

and completed the first semester. All subjects were 
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TABLE 4 

Sequence of Mathemat i c:s Cc•urs.es 

8 9 10 11 12 

Ger1eral Math Algebra I ' Algebra I ' Math Applic:a- Geometry 
(Grade 8) Part I Part I I ti or1s Algebra II 

General Math Math Applic:a- Algebra I ' II tions Part I I 

Algebra I ' Algebra I 
Part I 

Ge.ometry 

Pre-Algebra Algebra I Geometry Algebra I I Trigono-
General Math I 

me try 
Grade 8) Algebra I I-

Trigonometry Math 
Anal~1si s 

Anal~> tic- · 
Geometry 
Fun ct i c•ns 

Algebra I Geometry Algebra I I Trigonometry Calculus 
AB 

Algebra I I- Math Anal~isi s 
Trigonometry Calculus 

Analytic: Geo- BC 
metry-Function 

Two Computer Science courses are also available for students to sc:l"1edule. 
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enrolled in grades nine through twelve. There were 308 

students who were enrolled in fi.rst year algebra as of 

September 1984. There were ten sections of algebra with 

five different teachers. At the· end of the first semester, 

one algebra teacher was replaced by a new teacher. All the 

teachers were certified by the state to teach mathematics. 

For Research Question 3. 

The subjects were all students who completed first year 

algebra during the 19&3-84 seho61 year. There were 233 

subjects, and they were in grades nine through twelve. 

Data Collection 

Permission·was obtained from the school system and the 

building principal to collect the data that was needed for 

the study. Assurances were given for the protection of the 

anonymity of subjects. When the data collection was 

complete, all subjects" names were· removed from the data 

collection forms. 

The study involved 3,research questiops: 

1. Is there a.relationship among the. eight predictor 

variables and teacher assigned semester gradej Mid-Year 

Algebra test score, and department final algebra exam score? 

2. Can successful or unsuccessful algebra achievement 

be predicted by the eight predictor variables when 

achievement is measured by: 

a. Teacher assigned semester grade? 
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b. Mid-Year Algebra Test score? 

c. Department Final Algebra Exam score? 

3. Can first nine weeks grades be used to predict 

successful or unsuccessful algebra achievement as indicated 

by the final year grade in algebra? 

To address questions 1 and 2, the researeher collected' 

data that related to eight variables that were used as the 

predictor variables and three variables to be used as 

criteria variables for achie~ernent, the dependent variable. 

The eight variables ~hat were selected as predictor 

variables (independent variables) of successful or 

unsuccessful achievement in first year algebra were: 

1. Science Research Associates composite score (eighth 

grade) . 

2. Science Research Associates comprehension score 

(eighth grade). 

3. Science Research Associates math computation score 

(eighth grade). 

4. Science Research Associates math concepts score 

(eighth grade). 

5. Orleans-Hanna Prognosis Test score. 

6. Previous mathematics course. 

7. Previous final mathematics grade. 

8. Study habits score. 

The criterion variable (dependent variable) was 

achievement. Achievement was measured three ways: 
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1. Mid-Year Algebra Test score (Standardized Test). 

2. Semester Average (arithmetic average of the teacher 

assigned first and second marking period grades). 

J. Final Examination score (first year algebra exami-

nation that was devised by algebra teachers.and was used by 

the Mathematics Department as the end of the year 

examination for all fi~st year algebra students). 

In order to address research qu~stion three, the 

teacher assigned first.nine week~ algebra grades. and the 

·teacher assigned final year algebra grades were obtained 

from the reported teacher g:i;ade sheets. 

Predictor Variables 

A. Science Research Associates (SRA). Test Battery. 
. .. 

Four of the predictor variables used were scores earned 

on the SRA battery 9f achievement tests that is administered 

to eighth grade students in.this school system. The SRA 

survey tests are designed to measure a student's level of 

achievement in a particular subject area. Measures of 

relieibility for the SRA·Achievement Series were developed 

using the KR-20 formula. KR-20 reliabilities range from .89 

to .96 for all tests in the series. The four ~pecif ic 

subtest scores that were used are: math concepts, math 

computation, reading comprehension, and composite score that 

is based on reading, language and math scores. These scores 

were obtained from the Director of Guidance's master list or 
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from the individual student's personal folder which was 

located in his/her guidance counselor's office. 

B. Previous Mathematics Course. 

The information for this predictor variable was 

obtained from the student's personal folder. The transcript 

provided the researcher with this data. Previous courses 

were as follows: pre-algebra, general mathematics I (8th 

grade) or math 8, algebra, geometry, general mathematics II 

(9th grade), general mathematics III (10th grade), algebra 

I, part I. Below the. reader finds the way in which the 

school defines .these course offerings and descriptions of 

each. 

GENERAL MATHEMATICS I - Grade 8, full year. 

Included in this course is a study of concepts of 
numeration; fundamental operations on whole 
numbers, fractions, integers, and percent; use of 
equations and inequalities; use of graphs, 
statistics and probability; intuitive concepts of 
geometry; and use of measurement skills. 7th 
grade minimum competencies, which are part of the 
state graduation requirement, are emphasized 
including operations on whole numbers and 
decimals, percent, making change, perimeter and 
area of rectangular figures, averages, units of 
measure, parallelism and parts of a circle. 8th 
grade minimum competencies, which are part of the 
state graduation requirement, are emphasized. 
These include determination of wages, consumer 
banking, cost of purchase, interpretation of 
statistical graphs, utility bills, gasoline 
mileage and interpretation of tax tables. 
Diagnostic test and teacher recommendation also 
allow for the appropriate placement of various 
mathematical abilities. 
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PRE-ALGEBRA - Grades 7-8, full year. 

Pre-algebra includes a study of numeration for 
rational and irrational numbers; operations on 
integers and rational numbers; use of equations, 
inequalities and graphs; concepts of geometry; use 
of equations, inequalities and graphs; concepts of 
geometry; use of measurement; and consumer 
applications. 8th grade minimum competencies, 
which are part of the state graduation 
requirement, are emphasized. These include 
determination of wages, consumer banking, cost of 
purchase, interpretation of statistical graphs, 
utility bills, gasoline mileage and interpretation 
of tax tables. Diagnostic tests and teacher 
recommendation also allow for the appropriate 
placement of various mathematical abilities. 

GENERAL MATHEMATICS II - Grades 9-12, full year, 1 
credit. 

Emphasis is on minimum competencies for high 
school graduation. Topics include arithmetic 
operations, plane and solid geometric figures, 
simple equations and inequalities, measurement and 
consumer application. (Getieral M~thematics I 
prerequisite.) · 

GENERAL MATHEMATICS III - Grades 10-12, full year, 
1 credit. 

Students are offered an additional year to become 
proficient in basic math skills. The course 
includes a review of general mathematics and the 
solving of problems related to the consumer 
topics of personal money management, business 
procedure, transportation, budgeting, taxation, 
banking and insurance. (General Mathematics II 
prerequisite.) 

ALGEBRA I - Grades 9-12, full year, 1 credit. 

This is the first course in college preparatory 
mathematics. Course content includes exponents, 
linear equations and inequalities, graphs in a 
coordinate plane, systems of equations, 
polynomials, rational expressions, radicals and 
irrational numbers and quadratic equations. 
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(General Mathematics I or Algebra I, Part I, or 
Pre-algebra prerequisites.) 

ALGEBRA I, PART I - Grades 9-12, full year, 1 
credit· 

This course is designed to enable students to take 
a full year to complete the first half of Algebra 
I; hence ·the course progresses at a slower pace 
than Algebra I. Students review basic computation 
skills and course content includes exponents, open 
expressions, equations and one variable, 
inequalities, graphs in a coordinat~ plane, and 
systems of two linear equations. Algebra I, Part 
I counts as one of the credits needed to graduate, 
but will not be counted by colleges as an algebra 
credit. (General Mathematics I prerequisite.)· 

GEOMETRY - Grades 9-12, full year, 1 credit. 

Students are offered the opportunity to draw 
logical conclusions, write mathematical proofs and 
apply techniques of algebra to geometric problems. 
Course content includespoints, lines and planes; 
angles and triangles; perpendicular lines; 
par~llel lines; areas, proportionality and 
similarity; coordinate geometry; circles; and 
solid figures. (Algebra I prerequisite.) 

Let it be noted that not all students involved in this 

study were in this school system last year. Howe.ver , it is 

assumed that the course descriptions used by this school 

system are similar to those used by other school systems. 

C. Final Grade in the Previous Mathematics Course 

The final grade was that grade assigned by the teacher 

as an end-of-the-year mark in the particular mathematics 

course taken. The mark was scaled from 4.0 to 0.0 (A to F). 

This final grade was recorded from the student's transcript. 
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D. Study Habits 

Data for the predictor variable that was labeled "Study 

Habits" was obtained by asking each first year algebra 

student four questions. A four-item questionnaire was given 

to each student by his/her teacher. The questionnaire 

itself can be found in Appendix B. It was scored by the 

researcher and the possible range of the scores was from 4-0 

points. The score was determiried as follows: for question 

#1, one point was given for response (a) Yes; for question 

#2, one point was given for response (a) Yes; for question 

#3, one point.was given for response ( d) or ( e) 1 hour or 

more; for question #4, one point was given for response ( d) 

over 75 percent of the days. The questionnaire was 

administered at the end of the third nine weeks. 

E. Orleans~Hanna Algebra Prognosis Test 

The Orleans-Hanna Algebra Prognosis Test was an 

instrument that was used by the researcher. The purpose of 

this prognosis test is to forecast semester or 

achievement in first year algebra. It has two parts. 

year 

The 

first part is a five-item questionnaire where the students 

record their most recent report card grade in English, 

social studies, science and mathematics. The students must 

also record the grade that they think they would receive if 

they took algebra. This questionnaire section is graded as 
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follows: A = 4, B = 3, C = 2, D = 1, F = O. The reported 

grades are assigned the aforementioned numerical values and 

theri added together and multiplied by two. 

The second part of this prognosis test contains nine 

lessons in algebra, .each followed by a test on the lesson. 

A review test follows lesson nine. The students are allowed 

40 minutes to study the lessons and to an~wer the test 

questions. In all, 

two of this test. 

there are 58 items that corpprise part 

Th~ sc~res from both parts are added 

toge~her to yield .the final score for the prognosis test. 

Predictive . validity fo.r the pro.gnosis test is reported 

to be .74. A~cording to Orleans-Hannai coefficients for 

predictive validity tend to fall between .40 to .60, with a 

median value of .50 (Orleans-:Hanna Algebra Prognosis Test: 

Manual, 1969, 16)~ 

The reliability of the test tells. the researcher the 

extent to whichthe test yieids cor1sistent rneasqres. The 

test-retest method was ernp1oyed·to measure the. reliability 

of this prognosis test. Reliability of the total test 

was .95. Reliability of the questionnaire was .95. 

Reliability of the 58-itern work section. was .94. 

This prognosis test was administered to the first year 

algebra students by their teachers within the first ten days 

of the 1984-1985 school year. The researcher collected the 

answer.sheets and tabulated a score for each student. 



51 

F. First Nine Week Algebra Grades. 

The first nine weeks' grades were obtained from the 

teacher grade sheets. The researcher used these grades to 

answer the third research question: Do first nine weeks' 

algebra grades predict successful or unsuccessful algebra 

achievement for the year? 

Criterion Variables 

Achievement, the dep~ndent variable, was measured in 

three ways for the first two research questions. They are: 

Teacher Assigned Semester grade, Mid-Year Algebra Test 

score, and Department Algebra Final Exam score. 

Achievement, for the third research question was measured by 

the Final Year Algebra grade as assigned ~nd reported by the 

teacher. 

A. Teacher Assigned Semester Grade. 

The first and second nine weeks' grades were obtained 

from the teacher gra~e sheets. Since teachers only give 

seniors a semester grade, the researcher assigned the 

following values to the reported letter grades of 

underclassmen: 

A = 4.0 
B+ = 3.5 
B = 3.0 
C+ = 2.5 
c = 2.0 
D+ = 1.5 
D = 1.0 
F = o.o 
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The first and second nine weeks' grades were then 

arithmetically averaged into what is defined in this study 

as the teacher assigned semester average. A student with a 

semester average of 2.0 or higher was defined to be a 

successful achiever. A semester average less than 2.0 was 

defined to be an unsuccessful achiever. 

B. Mid-Year Algebra Test 

The Mid-Year Algebra Test, Form A, Harcourt, Brace & 

World, Inc., New York; 1968, was used to measure first 

semester algebra achievement. It was administered by the 

algebra teachers the last week of the second nine weeks to 

all present first year algebra students. Students who were 

absent for the first administration of the test were 

scheduled for a make-up day the following week. 

The Mid-Year Algebra Test purports to measure the 

objectives of the first semester of algebra instruction. It 

was administered in a SO-minute class period. It consisted 

of 43 multiple choice algebra test items. The split-half 

reliability coefficient was reported to be .85 with a 

standard error of measurement of 2.9. The researcher 

determined that the Mid-Year Algebra Test had a high degree 

of content validity. A score of 15 or better was considered 

to be a successful achiever of first semester algebra. A 

score below 15 was considered to be an unsuccessful achiever 

of first semester algebra. 
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c. Departmental Algebra Examination Score. 

A final year algebra examination had originally been 

developed by algebra teachers at another school in the same 

school system. These algebra teachers had constructed the 

examination so as to test the first year algebra objectives 

as outlined in the school system's Program of Studies. The 

examination and the algebra objectives from the Program of 

Studies can be found in Appendices C and A, respectively. 

The department chairman of the school in which the study was 

conducted requested a copy of.· the examination and permission 

to use the exam .. during the 1983-84 school year. The 

examination was' administered in this school for the first 

time in June of 1984. The Office.of Research and Evaluation 

was asked to do an i tern a·nalysis of the examination with 

respect to level of difficulty"and ability to discriminate. 

The Office of Research~and Eval~ation did so and sent a 

representative to the sch.col in April of 1985' to· discuss its 

findings. The item analysis information for the 10-0-itern 

exam is presented iri Appendix D. Th.e last week of school, 

first year alg.ebra students took the department algebra 

final examination. The score they obtained on this 100-item 

examination was the third measure of.achievement that the 

researcher used in this study. A score of 64 or more was 

defined to be a successful achiever in first ye~r algebra. 

A score below 6.4 was defined to be an unsucce·ssful first 

year algebra student. 
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D. Final Algebra Grade (Teacher Assigned) 

The final algebra grades £or 233 students (9th-12th) 

for the 1983-84 school year were recorded by the researcher. 

The teacher grade sheets were used as the source of 

information. Any student whose grade was a C or better was 

recorded as a successful achiever in first year algebra. 

Any student who received below a C was recorded as an 

unsuccessful achiever in first year algebra. 

Procedure for Data Analysis 

The first research question this study asked was: 

Question 1: Is there a relationship among the 
eight predictor Variables and teacher assigned 
semester algebra grades, Mid-Year Algebra Test, 
and Departmental Final Algebra Examination score? 

Therefore, correlation analysis provided the means for 

testing whether any significant relationships existed. 

Pearson product-moment correlation coefficients were 

calculated between the three criteria for success and each 

of the predictors and also among the predictors. Listed 

below are the hypotheses that were tested at the .05 level 

of significance. 

Criterion (Teacher Assigned Semester Grade) and Predictor 

Variables 

Hypothesis 1. The SRA score in reading comprehension 

does not significantly correlate with the teacher assigned 

semester grade. 
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Hypothesis 2. The SRA score in math computation does 

not significantly correlate with the teacher assigned 

semester grade. 

Hypothesis 3. The SRA score in math concepts does not 

significantly correlate with the teacher assigned semester 

grade. 

Hypothesis 4. The SRA composite score does not 

significantly correlate with the teacher assigned semester 

grade. 

Hypothesis 5. 

score does not 

The Orleans-Hanna Algebra Prognosis Test 

significantly correlate with the teacher 

assigned semester grade. 

Hypothesis 6. The previous math course does not 

significantly correlate with the teacher assigned semester 

grade. 

Hypothesis 7. The previous final math grade does not 

significantly correlate with the teacher assigned semester 

grade. 

Hypothesis 8. The study habits' score does not 

significantly correlate with the teacher assigned semester 

grade. 

Criterion (Mid-Year Algebra Test Score) and Predictor 

Variables 

Hypothesis 9. The SRA score in reading comprehension 

does not significantly correlate with the Mid-Year Algebra 
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Test score. 

Hypothesis 10. The SRA score in math computation does 

not significantly correlate with the Mid-Year Algebra Test 

score. 

Hypothesis 11. The SRA score in math concepts does not 

significantly correlate with the Mid-Year Algebra Test 

score. 

Hypothesis 12. The 

significantly correlate 

score. 

SRA 

with 

composite score does 

the Mid-Year Algebra 

not 

Test 

Hypothesis 13. The Orleans-Hanna Algebra Prognosis 

Test score doe.s not significantly correlate with the Mid-

Year Algebra Test score. 

Hypothesis 14. The 

significantly correlate 

score. 

previous 

with the 

math course does not 

Mid-Year Algebra Test 

Hypothesis 15. The previous final math grade does not 

significantly correlate with the Mid-Year Algebra Test 

score. 

Hypothesis 16. The 

significantly correlate 

score. 

study 

with the 

habits' score does not 

Mid-Year Algebra Test 

Criterion (Department Final Algebra Examination score) and 

Predictor Variables 

Hypothesis 17. The SRA score in reading comprehension 
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does not significantly correlate with the Department Final 

Algebra Examination score. 

Hypothesis 19. The·SRA score in math concepts does not 

significantly correlate with the Department Final Algebra 

Examination score. 

Hypothesis 20. The SRA composite score does not 

significantly correlate with the Department Final Algebra 

Examination score. 

Hypothesis 21. The. Orleans-Hanna Algebra Prognosis 

Test score does not significantly correlate with the 

Department Final Algebra Examination score. 

Hypothesis 22. The previous math course does not 

significantly correlate with the Department Final Algebra 

Examination score. 

Hypothesis 23. The previous final math grade does not 

significantly correlate with the Department Final Algebra 

Examination score. 

Hypothesis 24. The study habits' score does not 

significantly correlate with the Department Final Algebra 

Examination score. 

Among Predictors 

Hypothesis 25. The eight predictor variables do not 

significantly correlate with each other. 

Among.Criteria 

Hypothesis 26. The three criteria variables do not 
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significantly correlate with each other. 

Thus, the researcher used correlation, specifically 

Pearson product-moment correlation, to describe the 

relationship between any combination of two variables from 

the total eleven variables that were used in the study (8 

predictor variables and 3 criteria variables). Beavers 

(1981) states that: 

Correlational studies include research which 
attempts to discover relationships through the use 
of correlation coefficients. The purpose of the 
correlation coefficient is to express in 
mathematical terms the degree of relationship 
between any two variables (p.51). 

Borg and Gall (1971, 318) continue: 

If the relationship is perfectly positive (for 
each increment in one variable there is a corre-
sponding increment in the other), the correlation 
coefficient will be 1.00. If the relationship is 
perfectly negative, it wi~l be -1.00. If there is 
no relationship, the coefficient will be zero. If 
two variables are somewhat related, the 
coefficients will have a value between zero and 
1.00 (if the relationship is positive) or between 
zero and -1.00 (if negative). Thus, the correla-
tion coefficient is a precise way of stating the 
extent to which one variable is related to the 
other ( p. 318) • 

Discriminant Function Analysis 

This study was interested not only in correlations 

between the various combinations of variables. The second 

and third research questions of the study involved 

prediction. The two questions were: 

Question 2. Can successful or unsuccessful algebra 
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achievement be predicted by the eight predictor variables 

when achievement is measured by: 

a. Teacher Assigned Semester Grade? 

b. Mid-Year Algebra Test Score? 

c. Department Final Algebra Exam Score? 

Question 3. Can successful or unsuccessful algebra 

achievement be predicted by first nine weeks algebra grade 

when achievement is measured by teacher assigned algebra 

grade? 

This study used the statistical procedure that is 

called discriminant function analysis. ·This is a technique 

that is used in prediction studies when the criterion 

(dependent) variable is nominal. The nominal criterion 

variable, achievement, in this study was dichotomous. There 

were only two categories that students could fall in: 

successful achievement or unsuccessful achievement. 

Huck (1974) explains: 

When a researcher conducts a prediction study with 
nominal criterion variable, the statistical 
techniques known as dis~riminant function analysis 
must be used instead of ttie multiple correlation 
technique used with continuous criterion 
variables. There are two main types of discrimi-
nant function analysis. One is appropriate for 
nominal criterion · variables with two categories 
and the other for variables with three or more 
categories (p. 161). 

Analysis of the data was made by computer. The 

computer program that was used was the Statistical Package 

for the Social Sciences (SPSS). The discriminant function 
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analysis was conducted. The computer provided the following 

output: 

1. A discriminant function prediction equation. 

2. A cut-off score. 

3. An F ratio (significant or non-significant). 

Discriminant Function Prediction Equation 

For each criterion variable a discriminant function 

prediction equation was calculated. All predictor variables 

were used. Identifying the predictor variables and 

criterion variables as indicat'ed by Table 5, the researcher 

determined three discriminant function predictor equations 

concerning the second research question. The three 

equations are reported in Chapter 4, but all are in the 

form: 

D = .031 VARl + ~004VAR2 + ••••••• + .021VAR8 

D .· is the symbol used for the predicted score. D is the 

criterion variable that indicated whether the student would 

be successful or unsuccessful in first year algebra. The 

predictor variables were VARl, VAR2, ••••..• VARS. The 

coefficients of the VAR's were chosen "so as to maximize 

correct classification when the researcher is predicting to 

a nominal criterion variable" (Huck, 1974, 162). 

To answer the third research question a fourth equation 

was determined in the form: D = .362VAR9, where VAR9 is the 

first nine weeks grade in first year algebra and D is the 



NOTATION 

Predictor 
~~r:i~t!!§§ 

VAR1 

VAR2 

W~R3 

VAR4 

VAR5 

VAR6 

VAR? 

VARS 

Criterion 
~~r:i.gQ.1§§ 

ACH1 

ACH2 

ACH3 
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DESCRIPTION 

Alge~ra Aptitude <as measured by 
Orl~~ns-Hanna score>. 

Study Habits Score 

SRA Reading Comprehension <Eighth Grade> 

SRA Math Concepts <Eighth Grade) 

SRA Math Computation <Eighth Grade) 

~RA Composite Score <Eighth Grade> 

Previous Math Course 

Previous M~th Grade 

Successful or Unsuccessful Achievement 
£§_!:::!§5.\§!::.\[.§Q_Q.y.;_ 

Teacher Assigned Semester Average 

Mid-Year Algebra Test Score 

. Final E:-:amination Score 
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predicted score. Again D is the criterion variable, 

achievement (see Table 6). Successful versus unsuccessful 

achievement was defined to mean a teacher assigned final 

algebra grade of C or better versus less than a c. 

Critical or Cut-off Score 

The numerical value of D that the discriminant function 

prediction equation yielded was compared to a previously 

chosen number. This number is called a critical or cut-off 

score. The purpose.of this critical or cut-off score was to 

determine the classification of D scores. If a D score for 

a potential algebra student was above the critical or cut-

off score, the he/she was predicted to be a member of the 

group of successful first year.algebra.students. If the D 

score of the student was below the critical cut-off score, 

then the student was predicted to bea member of the group 

of unsuccessful first year algebra students. 

F Test of the Discriminant Function 

The nominal criterion variable used in this study was 

achievement. It was a dichotomous criterion variable. 

Students in this study were predicted to be successful or 

unsuccessful first year algebra students. However, to 

predict which of two groups a student would fall into could 

be done by chance alone and yield 50 percent accuracy. The 

F test is a test of significance. It is used to determine 

whether the discriminant function prediction equation does a 



NOTATION 

Pr-edictor-
~~r:i:e!21@ 

VAR9 

Criterion 
~§!Lt~9.l§ 

ACH4 
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DESCRIPTION 

Fir-st Nine Weeks' Algebra Grade 

Suc:c:essful or- llnsuc:c:essful Achi e\1ement 
§2_t:!§§!§h!!:fE9._!;;rt.t 

Final Year- Algebra Grade 
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better job at accurate prediction than chance does by 

itself. In Chapter Four, the F test results are reported 

· for each discriminant function prediction equation. This·. 

reported. F ratio relates the degree to which the technique 

of discriminant function analysis accurately makes 

predictions. 

Cross Validation 

The discriminant · function prediction equations were 

determined by data ~b~aihed f t6m an existin~ population of 

students. However, the reason for deriving these 

discriminarit function prediction equations was to predict 

the successful or unsuccessful.· achievement . of other 

pbtential first year alg~bra students. No two groups of 

people are identical. ·.In order to have confidence that 

these equations. would ·accurately predict successful or 

unsuccessful achievement· in.·· a differ;e:ht group of· first year 

algebra students, a technique called .cr6ss validation was 
. .· ·, 

employed. The purpose of the cross-validation technique was 

to determine whether the prediction· .. equa.tions would .. be 

.successful when used with a new group of students. 

Huck (1974, 159) states: 

The techniqu~ of cross validation involves four 
simple steps. 

1) The original group of people (for whom both 
predictor and criterion sCotes ar~ available) 
is randomly divided into two subgroups. 
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Just one of the subgroups is used to 
the prediction equation. 

This equation is used to predict a 
score for each person in the second 
(i.e., the subgroup that was not 
develop the prediction equation). 

develop 

criterion 
subgroup 
used to 

4) The predicted criterion scores fo~ people in 
the second subgroup are correlated with their 
actual criterion scores •. A high correlation 
(that is, significantly different from zero) 
means that the prediction ·equation works for 
people other than those who were used to 
develop the equation~ 

The researcher used this cross-validation technique to check 

the usefulness of the derived discriminant function 

prediction equations. The results are reported in Chapter 

Four. 

Summary 

Chapter Orte provided an explanation and overview of 

this research study. The background 'of the problem and the 

theoretical framework of the study were presented. Chapter 

I states the research problem, the study's purpose, the 

research questions and the desigrt. Basic assumptions and 

limitations of the study.are noted. 

Chapt~r Two presented a review of the literature. It 

discussed student achievement, prediction and prediction of 

first year algebra achievement. 

Chapter Three explained the methodology of the 

research. The setting, student body, scholastic, aptitude 
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and achievement, and instructional content of the involved 

subjects were all thoroughly described. Data collection 

methods and procedures for data analysis were presented. 

Correlation analysis was discussed and Pearson product-

moment correlation coefficients were used in the study. 

Discriminant function analysis was e~plained with respect to 

its purpose, the discriminant function prediction equation, 

the critical or cut-dff score, and the F ratio as a measure 

of significance. Cross validation was used as the technique 

that measured whether the discriminant function prediction 

equations could be used accurately with other groups of 

potential algebra students~ 

Chapter Four will now report the findings of this 

study. A computer, using the Statisti~al Package For the 

Social Sciences, analyzed all data and performed all compu-

tations. 

Chapter Five will discuss conc.lusions. The final part 

presents some recommendatioris that the researcher would make 

to potential future investigators in tr:re same area of study. 
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CHAPTER IV 

. RESULTS AND ANALYSES 

This chapter presents _the results and findings of the 

study in terms of the variables that ·correlate. with 

successful or unsucce~sful · achievement in first ye~r 

The chapt~r. _is. organized so as to address each algebra. 

research question in turn. -The research question is stated 

at the · · beginn_ing of 

analyses are c6r~elate~. 

each section and· - the results and 
."-'• 

Research Questionl: Co)::'relation Analysis 

The first research question addressed in this study 

asks if there. i·s ·a' relci:tdonship amorig the eight predictor 

variables, Teacher Assigned· Sem~ster. Ai,gebra Grade; Mid:~Year 

Algebra Test score, and Depar~ment Final ~lgebra Exarriination' 

score. Pearson product-momerit correlation coefficients were 

calculated to address : this· qUest_tc:m. . · 
. . . .. ·:. . •.' . 

, . ~ .- , . . . 

Predictors vs~ Achievernent. Correlation . 

The results of the correlation of the eight predictor· 

variables with ~ach of the three measures of .achievement are 

found in Table 7. As indicated in Chapter Three, 'the first 

eight hypotheses state that there is .no significant · 

relationship betwe.en achievement as measured by Teacher 

67 
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TABLE 7 

Pearson ~orrelation Coefficients of Predictor 

Vari~bles With Achi•vement Variables 

Predictor Variable · CriterioM Variable 

Algebra Prognosis • 66*' ~ 56* 

.17* a 2.5* 

SR.A Reading 12.7*' ;a-.04 

SRA Math Concept~ .46* 

SRA Math Computation .50* 

SR.A Compos.i te :r :30* 

Previous Math Course - .1:3* - :J D4 

Previous Math Grade .·26* .. 1 ~3* 

*Significant at the .05 level. 
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·Assigned Semest~r Grade (ACHl) and the eight predictor 

variables. Thus all eight hypotheses are rejected. All 

eight of the predictors correlated significantly with 

Teacher Assigned Semester Average. The Algebra Prognosis 

Test (.66) was the strongest relationship. The coefficient 

of dete~mination was .44. This means that 44 percent of the 

variance in the Algebra Prognosis Test is associated with 

the variance· in achievement. 'l'he SRA Math Computation 

(.50), SRA Math concepts' (.46), and SRA Composite (.37) 

followed next in order of strength of correlation. 

As stated in Chapter Three, the next eight hypothes~s 

(Hypotheses 9 through 16) state that th~re is no significant 

relationship between achievement as measured by Mid-Year 

Algebra Test score (ACH2) and the eight predictor variables. 

Six of the predictors did corr~late significantly. Only the 

Study Habits ( .09) variable and Previous Course (-. 06) · 

variable were not significant. Thus all hypotheses are 

rejected except for two (Hypotheses 14 and 16) . The 

strongest correlation is again the Algebra Prognosis Test 

(. 5 7) • SRA Ma th Concepts (. 51), SRA. Composite (. 4 7) . and SRA 

Math Computation ( ·~ 45) were the next three predictors in 

terms of correlation strength. 

The next eight hypotheses (Hypotheses 17 through 24) 

state that there is no.significant relationship between 

·achievement as measured by Department Final Algebra 

Examination score (ACH3) and the eight predictor variables. 
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Again six: of the predictors c:orrelated significantly. The 

Previous Course (-.04) and .the SRA Reading score ( .04) were. 

the two non-significant correlations. The Algebra.Prognosis 

Test (.56) had the strongest relationship. SRA Math 

Concepts (.45), SRA Math Computation (.38), · and SRA Math 

Composite (.30) followed in strength. 

Regardless · of· which . of the .. three ·measures of · 

achievement was useci,; the strongest relationship· always 

existed between achievement and the Algebra Prognosis Tes:t. 
. - . . 

Also, in terms of sir'F~gth of dorrelation~ the next three 

·largest coeffic:iepts were SRA Math: Concepts, ·· SRA Math· 

Computation, and SRA.Math Composite in some. order. Thus the 

. strongest four signif'icarit CQ•rrelatiqns;; were between th~ 
. . . 

four predictor variables mentioned above.and· achievement as 
. . .· ... · ... ·. . .. . . . .. 

measured by Teacher .Assign~d Semester Average (ACHl), Mid-. 

·Year Algebra Test· score (ACH:2), .and Department Final Algebra 

Exam score (ACH3)~ 

Predictors vs •. Predictors Correl at.ion 

The results of the correlation of the. eight predictor 

variables with.· each other .·are presented . in . Table 8. · 

Hypothesis 25 stated that the eight predictor variables do 

not significantly ·· .. correlate with each. · other. The 
. . . . . 

. -
~orrelation coefficierttswere·a11 significant except for the 

Study Habits variable which·was only significant with the 

Algebra Prognosis· Test (.12} and the Previous Course (-.13) .· 

and these correlations were Vf?.ry weak. 
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TABLE 8 

Pearson Correlation Coeffici.ents of Predictor 

Variables With Predictor Variables 

Predictors VAR1 !JAR2 VAR3 VAi1·' i."t VAR5 VAR6 VAR? l)AR8 

Algebra Prognosis 1.00 .12* .34* .57* .48* .52* -.22* .48* 

Study Habits LOO -.11 .02 •. 07 ~.01 -.13* ,06 

SRA Reading LOO .38* .37* • 77-1(-. -.34* .1-'2·k 

SRA.Math Concepts 1.00 .57* .69* -.32* ·i:'..j,. •'-:Jr . 

SRA Math Computation LOO . 65* - -;c;.c 
s..JWP• 

·;r.i.. 
•~-i'Jr. 

SAA Composite LOO -.43* .26* 

Previous Course LOO .19·k 

Previous Course Grade LOO 

*Sign i fi cant at the . 05 level. 
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As expected, the highest correlation between the 

predictors existed between.SRA Composite and SRA Reading 

(.77), SRA Composite and SRA Math Concepts (.69). The SRA 

Composite score is derived from the SRA Math, SRA Reading, 

and SRA Language scores. Thus the SRA Composite score is 

actually a function of the scores on the other SRA tests 

mentioned above and thus unsurprisingly showed a strong 

correlation. 

Achievement vs. Achi~vement Correlation 

Achievement of algebra students was. measured in three 

different ways. These measures .of achievement were 

correlated to -0bserve the relationships. As was expected 

the variables for achievement were strongly correlated. As 

Table 9 indicates, .the Teacher Assigned Semester Grade had 

the ·largest coefficient (.71) when paired. with the 

Department Final Algebra Exam score. The Mid-Year Algebra 

Test showed a strong correlation with the Teacher Assigned 

Semester Grade (.65) and with the Department Final Algebra 

Examination score (.62). This strong relationship between 

these variables is to be expected if, in fact; each of these 

three variables is measuring algebra achievement. 

·Research Question 2: Discriminant Analysis 

The second research question that this study addressed 

is if successful or unsuccessful algebra achievement can be 

predicted by eight predictor variables (stated in Chapter 
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TABLE 9 

Pearson Correlation Coefficients of Achievement 

Variabies With Achievement Variables 

Achievement Variables 

Teache~ Assigned 
Semester A•._; er a·3e 

Mid-Year AlgebTa 
T e-s. t ~31=:cr re 

Department Final 
Examination Score 

. ACH1 

1.00 

:A~S i gn if i cant at the . 0 5. level . 

AC:H2 

1.00 

AC:H3 

1::00 
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Three) when achievement is measured by Teacher Assigned 

Semester Average, Mid-Year Algebra Test score, 

Final Algebra Examination score. In order to 

Department 

answer this 

question, discriminant. function analysis was the procedure 

employed. 

Teacher Assigned Semester Average 

There were 228 cases processed. The computer randomly 

selected 98 to use in the discri~inant function analysis. 

These 98 cases were assigned to one of two groups, an 

unsuccessful group or a successful group. The cut-off .score 

was 2.0. The successful group had a semester average of 2.0 

or greater. The unsuccessful group had a semester average 

less· than a 2.0. Of the 98 total cases used, 40 were 

designated to the unsuccessful group and 58 to the 

successful group! The group means and group standard 

deviations for each variable are reported in Table 10. 

The discriminant function analysis that was conducted 

used a stepwise procedure to select the single best 

discriminating variable and then continued to select 

variables that were best able to improve the value of the 

discrimination criterion in combination with the previously 

chosen variable(s). The results of the stepwise procedure 

are summarized in Table 11. Only five of the original eight 

predictor variables were s~lected before the F level or 

tolerance became insufficient for further computation. The 

five selected variables (Algebra Prognosis Test score, SRA 



75 

TABLE 10. 

Group Means and Standard Deuiationi for 

Predi6t6r Variables 

(Cr i t er ion : Teacher Ai.·:. i gn ed Semester Grade) 

Group 1 GroiJp 2 
Predic:tors Un ':i.u c:c:e~.s f u l -·Su Cce-:.s f iJ l T·o t al 

YARl x 62.4 74.9 69.? 
s 9.2 7a9 10 ~4 

t..)AR2 x , .o 1 'J •i .. 2 J.. . ...., .>. 

s .9 .8 II :=~ 

'·)AR3 x 394.6 404.2 400 ;f :=: 
s 49.1 36.0 41 g . -

l..)AR4 x 412.5 452.3 436Jr0 
s 55.9 38.2 c-.-. 

II 0 _1,_1 

VAR5 x 462.0 499.? 484.:3 
s 40 .9 4:3. 7 46~3 

t.)AR.6 x 49S.8 5·-:i'=! ·1 .._ ._ . ._.. ..... 51·7 a E~ 

s 61 .7 42. "? 54~2 ' 
1JAR.7 x 2.8 ~ :.8 .-, ~ 

J.. :::. : :::. 
s 2.3 r. .. , 0. .!.. = :i..r ~ 11 -·· 

1·)AR8 x 2.3 3.0 2c7 
s .8 1 ·• 1 t~ = ..!.. 'I# ,_. 

~ = the group mean. 

s = the group standard deviation. 
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j. 

TABLE 1t 

Summary Table of Discriminant Analysis 

(Criterion: Teacher Assigned Semester Average) 

Action VARS Wilks' 
Step Entered Removed IN Lambda ,... 

::ll 9 Label 

1 VARi 1 ; .6594 .0000 Algebra Progno~.i£. 

2 VAR7 2 .6222 .0000 Previous .Course 

3 IJAR3 3 .5997 .0000 SRA Reading 

4 VAR5 4 .• 5714 .0000 SR.'1 Math Computa-
ti on 

5 VARS 5 .5551 .0000 Previous Course 
Grade 

Variables not used in the final canonical discriminant 

function ·equation: 

VAR2 Study Habits 

VAR4 . SRA Math' Com::epts 

VAR6 . SRA Composite 
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Reading score, SRA Math Computation score, Previous Course, 

and Previous Course Grade) produced a considerable degree of 

separation as indicated by the final Wilks' Lambda (.5551) 

and its associated chi-squared (55.02) test of significance 

(df = 5, signif. = .000). The canonical correlation 

coefficient for the discriminant function was .66. The 

discriminant function analysis equation had an F ratio of 

14.74 with 5 and 92 degrees of freedom. The coefficient of 
I 

determination of .44 indicates that the equation accounts 

for 44 percent of the variance in first semester algebra 

achievement. 

Standardized and unstandardized canonical discriminant 

function coefficients are presented in Table 12. The 

standardized "CO~fficient of the Algebra Prognosis variable 

(1.0345) indicates that it is more than twice as important 

as the other four selected variables. The other four 

variables (Previous Course, s·RA Reading score, SRA Math 

Computation score and Previous Course Grade) contribute 

relatively the same amount to the function, -.4743, .4316, 

~.411, -.3130 respectively. As was reported in the Pearson 

product-moment correlation analysis, it is interesting to 

note that the correlation coefficient for the Algebra 

Prognosis Test and Teacher Assigned Semester Average 

was .66, producing a coefficient of determination of .44. 

This indicates that 44 percent of the total variance in 

algebra achievement as ~easured by Teacher Assigned Semester 
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TABLE 12 

Canonical Discriminant Function 

(Criterion: Teacher Assigned Semester Average) 

Algebra Prognosis 

SRA Read in ·3 

Math 

Previous Course Grade 

Ei •3en • . .i.:ilue - · 

Canonical Correlation 

~-.Jilk·:.,· L.:imbd.:i 

f3tand.3rdi zed 
Co efficient~-

1.0345 

.43:16 

- .4111 

- .:3130 

»0000 

~5551 

55 .02 1jf 

14.?4 df 

Un·::. t .:m d.:ir di zed 
c:o ef f i ::: i en t ·;:. 

"1211 

- ~0001 

If COOi 

- 11220~.:; 

-7::4754 

= c:: ·-' 

= 5 .3n d s12 
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Average can be associated with the variance in the Algebra 

Prognosis Test score. 

The unstandardized coefficients yielded the following 

.discriminant function analysis equation. 

D= -7. 4 754+ .1211VAR1-. 00.01VAR7+. 0001VAR3-.2206VAR5 .... 3048VA,R8. 

The value of this equation lies in the.fact that when the 

unstandardized coefficients are multiplied by the raw values 

of the discriminating variables, . a discriminant · . scare is 

arrived at which . ciass.if ies' .·a case as.· a successful or 
.. · : . -

unsuccessful . first semester algebra 'student as measured by 
- . ~ . . ., 

Teacher Assigned Se~ester Grade •.. · 

The discriminant function analysis equation . classified 

the cases selected t:or. ,use .in the analysis . (the . screening 

sample) • ·There was a total· of 117 cases. Of. these, 52 

cases were in. the actual un~uccessful group of which 42· 

(80.8 percent) w~re correctly,.predicted to be unsuccessful. 

by . the derived discriminant function ·equation •. ·· Moreover, 

10 (19. 2 percent} were incorrectly predicted to be 

successful. The actual successful group was comprised of 65 

cases of which 51 (78.5 percent) were correctiy predicted to 

be successful and 14 (21~.5 percent) were incorrectly 

. predicted to be unsuccessful. The percent of grouped cases 

that were correctly classified was 79.4 percent~ 

For the purpose of cross validation the discriminaht 

function analysis equation was applied to the same five 
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predictor variables of · a second sample of subjects (the 

calibration samp.le) to predict into which group, ·successful 

or un~uccessfuli· each case would be placed.·· The calibr~tion 

sample ·consisted of 111 total cases. Of these, · 49 cases 

were in the actual unsuccessful· group. The discriminant 

function equation correctly predicted 36 (73.5 percent) to 

be unsuccessful.. It incorrectly predicted 13 ( 26 .5 percent) 

to be successful. There were · 62 cases ~n ihe actual 

successful group of which ther~were 45 (72~6 percent) 
' ' 

' ' ' 

predicted to ·be succei~sful arid 17 (27.4 percent) to be 
' ' 

unsuccessful. The' percent of gr9uped cases . correctly 

classified was 72.9 percent. 

percent correct· classification. 

Chance would yield a 50 

Thus the discriminant 

function equation is improving on chance.by 22.9 percent to 
' ' 

29.4 percent. 'The summarized classification results are 

found in Table 13~ Also the cross-validation procedure 
' ' ' .· . : . 

indicates that this equatio~ may be used successfully with 

other groups of algebra s'tudents. 

A summary of the ent~re results based on the criterion, 

Teacher Assigned Semester Average,.can be found i.!l .Table 14. 

The summary is divided into. three sections: Pearson 

Correlations, Discriminant Analysis Summary and 

Classification Results. 

Mid-Year Algebr~ Test Scrire 

There were 228 cases processed. . The computer randomly 

selected 98 cases for use in the discriminant function 
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TABLE 13 

Classification Results 

(Criterion: Teacher Assigned Semester Average) 

52 

Successful 65 

Sc:reeni ng Grc•r..1p 

Predicted Group 
-U.r:.·ucC~-:.·:.f.ul 

42 .. 
80.8% 

14 

Percent of grouped cases correctly classified 79.4%. 

Calibration Group 

Members.hip 

1G 
19. 2~~ 

51 

Clas.;.i ficaticin Res.ults For C.~s.es. Not Selected Fc:•r Us.e Irr the Analvsis 

Actual Group 

Unsucc:es.sful 

Sue:c:es.s.ful 

Ne, • of Cas.es 

49 

62 

Predicted Group 
Uns.r.1 c:c:ess.f u l 

36 
73.5% 

17 
27.4% 

Percent of grouped cases correctly classified 72.9%. 

Members.hip 
Suc:cess.ful 

13 
26.5% 

45 
72 .. 6~; 
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TABLE .14 

Summary Table 

Criterion: Teacher Assigned Semester Average 

Pearson Correlations Significant With Criterion 

Algebra Prognosis 
SR.A Math Computation 
SRA Math Concepts 
SHA Math Composite 
Previous Math Grade 
Study Habits 
SRA Reading 
Previous Math Course 

,.,. 
.oo 
.50 
.46 
.37 
.26 
~i 

·~' 

.15 

Discriminant. Analv~.i :. Sumrnarv 
Variables 
. Selected 

Step 
Entered 

Wilk"s 
Lambda 

Coefficients 
Std. Unstd • 

Unsucc:e!:.sf ul · G~·. 

Algebra Prognosis 1 
Previous Course 2 
SRA Reading 3 
SRA Math Computa. 4 
Prev. Math Grade 5 

Canonical Correlation 
Wilks' Lambda 
Chi-squared 
F-Level 

Variables Not Selected 

SRA Math Concepts 
SR.A Composite 

· Study Habits 

Group 

Screenin·3 
Calibratit1n 

.6594 1.0345 .1211 62.4 1n -~' l.:; fl c..j 

.6222 -.4743 -.0001 2.8 I"' ."\\ \!.a ,j} 

.5997 .4316 ,0001 394.6 (49.1) 

.5?14 -.4111 .2206 462.0 ( 4(! .9) 
,5551 -.3130 -.3048 ., ~ { 'O\ c...'"' \ •'"'i 

-7.4754(c) 

.6669 

.5551 
55.02 df = c: 

-· 14.74 df = 5 and 92 

Classification Results 

Percent of Grouped Cases Ccrrectl y Gla':.si f i ed 

79.4% 
72. 9'.4 

.Successful Gp, x ':s.) 

74.7 
l ,, .... ,•_: ( 1; 4) 

404.:2 i' ·::c: 11 ~l '1.r, .... ( .... i 

499.? (43,7) 
3;D { 1 ~ \ \• ; .• ,• 
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analysis. These 98 cases were assigned to one of two groups 

for analysis. The cut-off score was 15. A case was 

assigned to the successful algebra achievement group if the 

score was 15 or more and to the unsuccessful algebra 

achievement group if the score was less than 15.o Of the 

total 98 cases, 82 were assigned to the successful group and 

16 to the unsuccessful group. The group means and group 

standard deviations for each of the eight predictor 

variable~ are reported in Table 15. 

The discriminant function analysis, using the stepwise 

procedure, selected the SRA Math concepts score as the 

greatest discriminating variable in the first step with a 

Wilks' Lambda of .7973. Step 2 included the Algebra 

Prognosis score in the analysis. This lowered Wilks' Lambda 

to .7705. Step 3 entered the Study Habits variable and this 

reduced Wilks' Lambda to • 7550 wit.h its associated chi-

square test of significance of 26.55 with 3 degrees of 

freedom and significance .0000. The F level or tolerance 

was insufficient for further computation.. Thus the SRA Math 

Concepts score, Algebra Prognosis ~est score, and Study 

Habits were the three variables selected as the best 

discriminators.· The SRA Reading score, SRA Math Computation 

score, SRA Composite score, Previous Course, and Previous 

Course Grade were the five predictors that were not used in 

the discriminant function analysis equation. A summary 

table is provided with this information. See Table 16. The 

i1 . 
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TABLE 15 

. Group Mean:. and Standard De• . .Jiatiorrs for 

Predictor Variables 

(Criterion: Mid~Year Algebra Test Score) 

Group 1 Gri:1up ·":> .::.. 

Predictors. Un s1.1 ccess.f u l Succe-:.sf ui Total 

VAR1 x 60 .9 ..,., 
,. J.. .A ~;9. 7 

s .., ,- 10 ., 10 :4 i • 0 ...... 

1v'AR2 :>:: 
, • 0 1 ;c2 1 .-, ... : r::. 

s 1.0 0 ..... . 8 

l..JAR3 x 383.1 403. 6 400 . .-, ..:· 
s 39.1 41-.8 41 C-i 

# -I. 

!.)AR4 x 385.3 445.9 436= 0 
s 55.4 42.6 50 . D 

1v'AR.5 x 448. 8 491 .-, . .;:, 4-~34 ~ :3 
s 39.1 44 6 46. .-. . ..:· 

t.JAR.6 x 473· ... 8 526.4 52._ ?. a i3 
s 54. 4 50 ·":> . .::... 54 ' 

.-, c 

t.)AR7 x 3~1 2 :aO 2~ 2 
s 2.6 ~ 7 'i 0 .J. . ..... . -·· 

t.)AR.8 )!'." 2.4 .-, rr a:. 0 2.7 
s .8 1 ·l ·1 I'\ ...... . '-' 

~ = the group mean. 

s = the group standard deviation. 

"\ 
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TABLE 16 

Summary Table Qf Di·;criminant Analysis 

(CriteriQn: Mid-Year Algebra Test Scc1re) 

Ac ti on VARS Wilks' 
Step Entered Removed IN Lambd.; Sig Label 

1 VAR4 i .7973 .000(! SRA Math Cc1nc:ep ts ... 

2 VAR1 2 .7705 ,i}OiJO Ai5ebr a- Prog.ncisi s 

3 l.JAR2 3 .755(! .0000 Stud}' Habtr·:; 

Variables not used in the final canc•nical di~.criminant 

function equation: 

VAR3 SR~ Reading 

VARS ,SRA Math Computation 

VAR6 SRA Composite Score 

\1AR7 Previous Course 

VARS Previous Course Grade 
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canonical correlation coefficient was .49~ The coefficient 

of determination was .24 and indicates that the discriminant 

function analysis equation accounts for 24 percent of the 

variance in algebra achievement as measured by the Mid~Year 

Algebra Test. 

Standardized and unstandardized canonical discriminant 

function coefficients are provided in Table 17. The 

standardized coefficient of the SRA .Math Concepts score 

variable is .7616. This indicates that it contributes twice 

as much as the Algebra Prognosis score variable f.3847) and 

more than twice as much a·s the Study Habits variable (. 2896) 

to the discriminant function analysis equation. 

The unstandardized coefficients yielded the following 

discriminant function analysis equation. 

D = -10.5421 + .3263VAR2 + .0003VAR1 + .0001VAR4 

The value of this equation is that raw scores can be 

substituted directly in the equation in. order to classify a 

case 

was 

as successful or unsuccessful. The derived 

used to classify the cases selected for use 

equation 

in the 

analysis (the screening sample). There were 117 total cases 

involved. Twenty-two cases were actually unsuccessful. Of 

these, 16 (72.7 percent) were correctly predicted to be 

unsuccessful. Six (27.3 percent) were incorrectly predicted 

to be successful. of the 95 cases that were actually 

successful, 76 (80.0 percent) were correctly predicted to be 
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. I0!2b§;.,.!Z 

. . 
-------~---------------~-""""·----------·----------"""':'·--...;..------------

Predictor 
Vari able 

Standardized 
Coefficients 

Unstandardized 
Coefficients 

. ' 
-----------------~~--~--~---~---------------~--------------

Algebra. Prognosis .3847 .0003 

Study Ha.bits .• 2896 .3263 

SRA Ma.th Concepts .7616 . .0001 

Constant • 0000 -10.5421 
______ _:. _____________ -----~~·---------·---------.....;,--.-------------
Eigen Value .3244 

Canonical Correl~tion .4949 

Wilks' Lambda. .7550 

Chi-Squared 26.55 df = 3 sig = .oooo 
F level 10.16 df - 3 and 94 sig = .0000 _________________________________ ..:_ ___________________ .,;._ _______ _ 
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successful but 19 (20.0 percent) were predicted to be 

unsuccessful. The overall result is that 78.6 percent of 

the grouped cases were correctly classified. 

In order to cross validate the findings of this 

discriminant function analysis equation, a calibration group 

was selected. The same three predictor variables were used 

in the equation to predict the classif~cation of 111 total 

cases. Only 14 cases were actually unsuccessful. Of these, 

9 (64.3 percent) were correctly predicted to be unsuccessful 

and 5 (35.7 percent) were incorrectly predicted to be 

successful. There were 97 cases that were actually 

. successful and 63 C64. 9) percent) were. correctly 

to be successful and 14 (35~1 percent) were 

predicted to be unsuccessful; This indicates 

predicted 

incorrectly 

that tne 

discriminant function analysis equation correctly classified 

64.8 percent of the grouped cases for the calibration group. 

This is 14.8 percent better than chance. The classification 

results are found in Table 18 for both the screening sample 

and the calibration sample. 

In order to organize the results based on the criterion 

Mid-Year Algebra Test, a summary table is provided. Table 19 

reports the findings of the Pearson Correlations, 

D~scriminant Analysis and Classification Results. 

Department Final Algebra Examination Score 

There were .228 cases provided. Of these, 98 cases were 

selected by the computer randomly for use in developing the 



-· ~ ., .. ~.. ,, ... 

89 

' . .TABLE 18 

Classification Results' 

(Cr i t~r:;on :. Mi d""'Year Algebra Test. Score) 

Screening Group 

Classi~icaticn R.esults· Fo'!'" Cases Sele.ded for Use In The Analvsis· 

" ' 

No,, of ·cases · 

Unsuccessful 

Successful '95 

[··:.· 

Predicted Gro1,1p · · 

16. 
72 •. 7% 

l,9 ' ' 
20.0% 

~ ' ' 

Percent of grouped c:ases correc:tiy cla~sif ied 78.6%. 

C'a.libration Group ·. 

Membership 
Suc:.c:es~.ful 

6 
' 27.3*~ 

' 76 
• so .0% 

Classification Results For Cases Not 'Selected For Use· Iri the Analysis 

Actual Gvoup . No•. of Cases. 
' ' ' 

Unsucc:essf ul 

Successful 97 

· P~edict~d'atoup : 
· Unsuccessful· .. 

'9' ·. 64.3% 

34 
35.1% 

Percent of grouped cases correctly.classified 64.8%. 

,· ·. - . . 

· Membe.rshi p 
·.Successful 

63 
64.9% 
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!B!i!b!L12 

§Y!!!!!!s!:lr:'._!29.l@ . 
!;1:U@!:i!2!l!. __ tJi9.=Y@!i!!:-Blg@9.!:sLI@st 

-------------------------------------------------------------------------------
SigniHc:ant: 

Algebra Prognosis 
SRA Math Conc:epts 
SRA Composite 

Not Signific:ant: 
Study Habits 

.57 

.51 

.47 

.09 

SRA Math Computation .45 
·SRA Reading .27 
Previous Math Grade .18 

Previous Math Course -.06 

--------------------~------------------------~---------------------------------

Variables 
Selec:ted 

St.ep 
Entered 

Wilks' 
Lambda 

Coeffic:ients 
Std. Unstd. 

Unsuc:c:essful 
_ Group 
x CS) 

Suc:c:essf ul 
_ Group 
x CS> . . -------------------------------------------------------------------------------

SRA Math 
Conc:epts 1 .7973 

Algebra 
Prognosis 2 .7705 

Study Habits 3 .7550 

Canonic:al Correlation 
Wilks' Lambda 
Chi-Squared 
F-Level 

Vari.ables Not Selec:ted 
SRA Math Computation 
SRA Composite 
SRA Reading 

Sc:reening 
Calibration 

.7616 

.3847 

•. 2896 

.0001 

.0003 

o=3263 
-10.542 

.4949 

.7550 
26.55 
10.16 

Previous 
Previous 

78.67. 
64.87. 

385.3 (55. 4) 445.9 <42.6> 

60.9 (7.6) 71.4 (10.1> 

1.0 < 1. O> 1.2 < • 8> 
( c:) . 

df ·= 3 
df 3 and 94 

Co1.1rse 
Course Grade 
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discriminant function analysis equation. The 98 cases were 

assigned to one of two groups for the analysis. The cut-off 

score was 64. A case was assigned to the successful algebra 

achievement group if the score was 64 or more and to the 

unsuccessful algebra achievement group if the score was less 

than 64. Of ·the total 98 cases, 50 were labeled 

unsuccessful and 48 were labeled successful. The group 

means and group standard deviations for each of the eight 

predictor variables are reported in Table 20. 

The stepwise procedure followed in the discriminant 

analysis selected the Algebra Prognosis Test ·scare as the 

most discriminating of the eight predictor variables in step 

1. Wilks' Lambda was .7012 and F = 40.90 with 1 and 96 

degrees of freedom. The SRA Math Computation score was 

selected in step 2 (Wilks' Lambda = .6547) followed by the 

Study Habits variable (Wilks' Lambda = .6274) and Previous 
. ' ' 

Course Grade (Wilks' Lambda = • 5997) ·~ The four variables 

that were not selected are SRA Reading score, SRA Math 

Concepts score, SRA Composite score and Previous Course. A 

summary is found in Table 21. 

At the conclusion of the stepwise procedure the F level 

was 15.51 with 4 and 93 degrees of freedom. Wilks' Lambda 

was .5997 with chi-squared = 48.05 and 4 degrees of freedom, 

significance · .0000. The canonical correlation coefficient 

was .63 which determines the coefficient of determination to 

be • 40. This indicates that the discriminant function 
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TABLE 20. 

Group Means and Standard Deviations for 

Predicto~ Variables 

(Criterion~ Department Final Examination Scor~) 

Grc•up 1 
. Predictc,.rs. Un s.u cc:es.s.f 1J l 

1·)AR1 

t . ..JAR2 

1• . ..JAR.:3 

t.)AR.4 

i.)AR5 

l.)AR.6 

i .. ..JAF~7 

1-.)AR .. !3 

~ = the 

=· = the 

x 
·=· 

::< 

·=· 

x 
;:. 

.,, 
·" .-;:. 
-::< 

-=· 

x 
·=· 
.. , 
·"·· 
'=· 

:x:-

-=· 

•3r C• Up 

·3roup 

mean = 

64.1 
9.6 

l. 0 
.9 

:39111 5 
41. 7 

416.1 
46.9 

42.4 

50=4 

2.4 
2.0 

s.t.3ndard de•.,.; i at i c1n . 

-:r; C' l ._! :II ._{ 

"'? t::i 
(. IS .1-' 

., .-, 

.J.. li .,:. 

0 
X '-I 

409,4 
40 115 

504 ::0 
421:2 

2~0 

1~8 

2.9 

.; 1'.. /'\ 
_:m r .. i :;1 :..r 

1~2 

400 = :::: 

41r:9 

;::- i-t ,-, 
._1:_!, I!_, __ '. 

l:"•"I ~ .-! 
._i.i, r" ~ <::· 

2:; 2 

... .-. 

..L ll' u 
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TABLE 21 

Summary Table of Discriminant Analysis 

(Criterion: Department Final Examination Score) 

Action VARS 1-lilks' 
Step Entered Removed IN Lambda Sio Label 

• VARl 1 .7012 .0000 Algebra Prognosis J. 

2 VARS 2 .6247 .0000 SPA Math Computa-
ti on 

3 VAR2 3 .6274 .0000 Study Habits 

4 VARS 4 .5997 .0000 Pre1Jious. Course 
Grade 

Variables not used in the final canonic?l discriminant 

function equation: 

VAR3 SRA Reading 

VAR4 SRA Math Concepts 

IJAR6 SRA Composite 

VAR? Previous Course 
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analysis equation accounts for 40 percent of the variance in 

algebra achievement as measured by the Department Final 

Algebra Examination score. 

Standardized and unstandardized canonical discriminant 

function coefficients are provided in Table 22. The 

standardized coefficient of the Algebra Prognosis score 

is .9144 and indicates that this variable contributes more 

discriminating power than the SRA Math Computation (.5052), 

Previous Course Grade (~.4046), or Study Habits (.3526). 

The unstandardized coefficients yield the following 

discriminant function analysis equation. 

D= -12.4530 + .1038VAR1 + .4032VAR2 + .0001VAR5 - .3834VAR8 

Raw scores for the four selected variables can be substi-

tuted directly in the equation in order to classify a case 

as successful or unsuccessful. 

This discriminant function analysis equation classified 

the cases selected for use in the analysis. There were 117 

cases. Of this total, 54 cases were actually unsuccessful. 

Of these, 40 (74.1 p~rcent) were correctly predicted to be 

unsuccessful and 14 (25.9 percent) were incorrectly 

predicted to be successful. Of the 63 cases that were 

actually successful, 44 (69.8 percent) were correctly 

predicted to be successful and 19 (30.3 percent) were 

incorrectly predicted to be unsuccessful. The overall 
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TABLE 22.·. 

Canonical Discriminant Function 

(Criterion: Departm~~t Final Examination) 

Predi ctc•r 
tJar i able 

Algebra Prognosi.s 

Study Habits 

SRA Math Computation 

Previous Course Grade 

(Constant) 

Eigen value 

Canonical Correlation 

Wilks~ Lambda 

Chi-·:.quared 

F' level 

Standardized 
Coefficients 

.• 9144 

.3526 

.· ~ 5052 

-.4046 

.0000 

.6326 

.5997 

.48 .05 df = 
15.51. df = 

4 

4 and 

Unsna.ndardi zed· 
Coefficients 

.1038 

• 4032 

.. 000~ 

-12.4530 

-,..,'4>" 

si 9 - . 0000 

93 s.i '3 = . 0000 
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result is that 71.7 percent of the grouped cases were 

correctly classified. 

For cross validation, the derived discriminant function 

equation was used on a calibration group. The four selected 

predictor variables were used in the equation to classify 

members of the group. The calibration group had 111 ceases. 

There were 50 cases that were actually unsuccessful. Of 

these, 36 (72.0 percent) were correctly predicted to be 

unsuccessful and 14 (28.0 percent) were incorrectly 

predicted to be successful. There were 61 actua.l cases. that 

were successful~ O:f these, 41 (67.2 .percent) were correctly 

predicted to be successful, whereas 20 (32. 8 percent) were 

incorrectly predicted to .be unsuccessful. The discriminant 

equation cor.rec.tly ·· classified 69. 3 percent of the . group 

cases correctly. 

in Table 23. 

These Classification results can be found. 

Based on the criterion, Department Final Exam, a 

summary is provided ·of the Pearson Correlations, 

Discriminant Analysis and Classification Results. 

organization of findings is found in Table. 24. 

Research.Question 3: Discriminant Analysis 

Final Algebra Grade 

This 

The third research question that this study addressed 

is if successful or unsuccessful algebra achievement dan be 

predicted by first nine weeks algebra grade w.hen achievement 
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TABLE 23 

Classification Results 

(Criterion: De1=,artmer.t Final C:xaminatic•n Score) 

No. of Cases 

Unsuc:cessf ul 52 

Suc:cessf ul 63 

Screening Group 

Predicted G-roup 
Urrsucces:.f u.!. 

40 
74.1% 

Percent of grouped cases c:onectly classified 71. 7%. 

Calibration Group 

Membership 
Str cce~.:.f u l 

14 
25.9% 

44 
69.~~ 

Classification Results. For Cases Not Selected For Use In the Analysis 

Predicted Group Membership 
Actual Group No. of Cases. Uns.uc:c:e:,sful Succ:es.sful 

Urrsucc:essf ul 50 36 14 
72.0% 28.0% 

Successful 61 20 41 
32. 8"-4 67.2% 

Percer1t of grouped c:a:.es correctly c:lassi f i ed 69. 3%. 
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E!:!!!!!!!.5!r::i::_I.5!!2lg 
~r:i.tg!'.:!Q!J.L_J2ge.§!r:.tmgnLE!n.5!LS!i.5!!!!!!J . .§!.ti2!LE!;.!2!'.:g 

Significant: 
Algebra Prognosis 
SRA Math Concepts 
SRA Math Computation 

Not Significanti 
SRA Reading 

Variables 
Selected 

Step 
Entered 

Wilks" 
Lambda 

.56 

.45 

.38 

.04 

SRA Math Composite 
Study Habits 
Previous Math Grade 

Previous Math Course 

Coefficients 
Unsuccessful 

_Group 
Std. Unstd. X CS> 

.30 

.25 

.17 

-.04 

Suc.cessful 
_ Group 
X CSl 

---------------------------------------------------~---------------------------Algebra 
Prognosis 1 .7012 .9144 .• 1038 64.1 C9.6) 

SRA Math 
Computation 2 .6574 .5052 .0001 465.4 <42.4) 

Study Habits 3 .6274 .3526 .4032 1.0 (. 9) 

Previous 
Course Grade 4 .5997 -.4046 -.3824 2.5 c. 9) 

-12.4530 

Canonical Correlation .6326 
Wilks" Lambda .5997 
Chi-Squared 48.05 df = 4 
F-Level 15.51 df = 4 and 93 

Variables Not Selected 
SRA Reading SRA Composite 
SRA Math Concepts Previous Course 

Screening 
Calibration 

~bB§§!El~BI!Q!LBs§!.!bI§ 

71. 77. 
69.3X 

75.5 C7. 8> 

504.0 (42.2) 

1. 3 (. 8) 

2.9 (1. 1) 
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is measured by teacher assigned final algebra 

order to answer this question, the statistical 

grade. In 

procedure 

known as discriminant function analysis was utilized. 

There were 233 cases processed. The computer randomly 

selected 119 cases to·be used in the analisis. These 119 

cases were assigned to one of two groups~ an unsuccessful 

group or a successful group. The cut-off -score was 2.0. 

The successful group had a 2.0 or greater. The unsuccessful 

group had less than a 2.0. Of the 119 cases, 57 were 

assigned to the unsuricessful group and 62 to the successful 

group. The group means and group.standard deviations are 

found in Table 25. 

The predictor variable, first nine weeks grade, yielded 

an F ratio of 109.6 with 1 and 117 degrees of freedom. 

Wilks' Lambda was .5162-wit:ti chi-squared of 77.02 with 1 

degree of freedom and significance • 0000. The cano.nical 

correlation coefficient was .69 which makes the coefficient 

of determination .48. 'This indicates that the discriminant 

function analysis equation accounts for 48 percent of the 

variance in algebra achievement as measured by the final 

year grade. 

The standardized canonical discriminant function 

coefficient is 1.000 since it is the only variable in the 

equation. The unstandardized canonical discriminant 

function coefficient is 1.2096 and the constant is -2.6987. 

This yields the following discriminant function ahalysis 



Predictor 

First Nine 
Weeks' Grade -x 

s 

100 

Group 1 
·UnsuccessfLtl 

1. 4 
.9 

Group 2 
Successful 

2.9 
.7 

Total 

2.2 
1. 1 
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equation. 

D = -2. 6987 + 1. 2096VAR9 

These results are found in Table 26. 

This discriminant function analysis equation was used 

to classify the cases selected for use in the analysis (the 

screening sample). There were 119 cases. Of these, 57 

cases were actually unsuccessful. Of these, 48 (84.2 

percent) were correctly predicted and 9 (15.8 percent) were 

incorrectly predicted. There were 62 actual successful 

cases of which 51 were correctly predicted to be successful 
I 

and 11 (17.7 percent) were incorrectly predicted to be 

unsuccessful. This meant that 83.l percent of all the 

grouped cases were correctly classified by the derived 

equation. 

In order to cross validate th~ findings, a calibration 

group of 114 cases was used. Of the 44 actual unsuccessful 

cases, 39 (88.6 percent) were correctly predicted and 5 

(11. 4 percent) were incorrectly predicted to be 

unsuccessful. Of the 70 actual successful cases, 58 (82.9 

percent) were correqtly predicted and 12 (17.1 percent) were 

incorrectly predicted to be unsuccessful. The overall 

percent of correctly classified grouped cases was 85.0 

percent which was higher than the screening group's 83.1 

percent. This equation could be used with future algebra 

students. Table 27 presents these classification results. 

Also, Table 28 organizes all the results based on the 



Predictor 
\iar iable 

First Nine Weeks 
Algebra Grade 

(Constant) 

.Eigenvalue 

Canonical Correlation 

Chi-squared 
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TABLE 26 

Canonical Discriminant Function 

(Criterion: Final Algebra Gr~de) 

Standardized 
Coeff i c:i en t·:. 

1.0000 

.9370 

.6955 

.5162 

77 .02 df 

109.6 df 

= 

= 

1 

.·1 
.i.. 

Uns. tan d.:irdi zed 
Coefficient·:. 

1.2096 

-2.6987 

and " ., ., 
J.."'- { 
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TABLE 27 ·· 

Classification Results 

(Criterion: Final Algebra Grade) 

Screening Group 

Classific:ation Results For Cases Selec:ted for Use !n The Analysis 

Actual Gro1Jp No. of Cases 

U.nsuc:cessf ul 57 

Successful 62 

Predi.c:ted Group 
Urfau c:c:ess ful 

48 
84.~ 

17.7% 
. '•'; 

Percent of grouped c:ases correctly classified 83.1% .•. · 

. . . 

. Calibration Group 

Membership · 
Successful 

51 
82.3% 

Classification Results For Cases Not Selected For Use In the Analysis 

Predi c:·ted Group Membership 
Actual ·Group No •. of Cases Unsuccessful· Successful · 

' . 

Unsuccessful 44 39 .. 5 
88.6% 11.4~ 

Successful 70 12 58 
17.l~ 82.~-' 

Percent of grouped cases correctly classified 85.0%. 
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Selected 

Step 
Entered 

Wi.lks' 
Lambda 
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Coefficients 
. Std. Unstd. 

Unsuccessful 
_ Group 
X <S> 

Successful 
_ Group 
X <S> 

-------------------------------------------------------------------------------
First Nine 
Weeks' Grade 

1 .5162 1.0000 1.2096 1.4 (. 9) 

Canonical Coefficient 
Wilks' Lambda 
Chi-Squared 
F-Le"'.el 

§C:9!:!12 

Screening 
Calibration 

-2.6987 <c> 

.6955 

.5162 
77.02 
109.6 

83. l'Y. 
85.0'Y. 

df = 1 
df = 1 and 117 

2.9 (. 7> 

---------------------------------------~---------------------------------------
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criterion, final algebra grade. 

Overview 

The f irtdings reported in this chapter are based on four 

different criteria used for measuring achievement. In order 

to organize these findings, a table has been provided. 

Table 29 presents the overall findings of this study. 



Criterion 

PEARSON CORRELATION 

DISCRIMINANT ANALYSIS 
Variables Selected 

variables Not Selected 

Canonlcal Correlation 
F ratio · 
WI lks' Lambda 
Chi-Squared 
PERCENT OF GROUPED 

CASES CORRECTLY 
CLASSIFIED: 

Screening Group 
Cal lbratlon Group 

TABLE 29 
Table of Stud:,t Hndlngs 

Teacher Assigned Semester 
Average Hld.~Year Algebra Test 

Department flnal Exam 
Score 

Algebra Prognosis Test .66 Algebra Prognosis Test .57 Algebra Prognosis Test .56 
SRA Math Computation .50 SRA Math Concepts .51 SRA Math Concepts .45 

Algebra Prognosis Test 
Previous course 
SRA Reading 
SRA Math Computation 
Previous Course Grade 
SRA Math Concepts 
SRA Composite 
Stud:f Ha bl ts 

.6669 
14.74 
.5551 
55.02 

df = 5. 92 
df = 5 

79.4% 
72.9% 

SRA Math concepts 
Algebra Prognos Is Test 
Stud:,t Habits 

SRA Math Computation 
SRA Composite 
SRA Reading 
Previous course 
Previous Course Grade 

.4949 
10:16 df = 3 • 94 
.7550 
26.55 df = 3 

78.6% 
64.8% 

Algebra Prognosis Test 
SRA Math· Computation 
Stud:,t Habits 
Previous Course Grade 

SRA Math Concepts 
SRA Composite 
SRA Reading 
Previous Course 

.6326 
15.51 df = 4 • 93 
.5997 
48.05 df = 4 

71.7% 
69.3% 

Fina I Year Grade 

first Nine Weeks' 
Grade 

.6955 
109.6 df = • 117 
.5162 
77.02 df = 

83.1% 
85.0% 

..... 
0 
0\ 



CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

This study was concerned with predictors of successful 

or unsuccessful achievement of high school students in first 

year algebra. The study addressed three basic research 

questions. 

Research Question 1 

The first research question asked if there exists a 

relationship among eight predictor variables, Teacher 

Assigned Semester Algebra Aver~ge, Mid-Year Algebra Test 

Score, and Department Final Algebra Examination Score. The 

findings indicated that all eight of the predictor variables 

correlated significantly with each other at the .05 level of 

significance except for the Study Habits variable. This 

variable correlated significantly with the Previous Course 

variable (negative .13) and Algebra Prognosis variable 

(.12). The study concluded that achievement as measured by 

the Teacher Assigned Semester Average criterion correlated 

significantly with all eight predictor variables. When 

achievement was measured by the Mid-Year Algebra Test Score, 

six of the eight predictors significantly correlated. The 

Study Habits and Previous Math Course variables did not. 

107 
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When the Department Final Examination Score was used as the 

criterion, six of the eight predictors significantly 

correlated. SRA Reading and Previous Math Course did not. 

The Algebra Prognosis Test Score showed the strongest 

correlation of all eight predictor variables with each .of 

the three. measures of achievement (Teacher Assigned Semester 

Average .66, Mid-Year Algebra Test Score .57, and Department 

Final .Examination Score • 56) • This is contrary to one of 

the findings of Begel in his 1976 :i::eview·of eighteen studies 

on predictors of success in algebra. 

prognosis tests were· poor predictors. 

He determined that 

Begel identified· teacher assigned grades and 

standardized mathematics test scores to be the best 

predictors of success. This study found that the 

standardized SRA Mathematics Concepts variable and SRA 

Mathematics Computation variable were correlated. 

significantly with all th:i::ee measures of achievement within 

a range of .38 to .51. 

Barnes and Asher (1962) found that the single best 

. predictor of success in first year algebra was the eighth 

grade mathematics mark with a multiple R of .59. This study 

found the Previous Math Grade variable to correlate with 

Teacher Assigned Semester Average (.26), Mid-Year Algebra 

Test (.18), and Department Final Examination (.17). All 

were statistically significant but weak. None were near the 

strength reported by Barnes and Asher. Perhaps a possible 
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explanation as to why would include the fact that the 

variable, Previous Math Grade, in this study was not always 

the eighth grade mathematics grade. This study included 

freshmen through seniors. Some students had even skipped 

mathematics for a year. 

Of the eight predictor variables that this study 

examined, the conclusion is that the strongest correlation 

with algebra achievement as measured by Teacher Assigned 

Semester Average, Mid-Year Algebra Test, and Department 

Final Algebra Examination is the Orleans-Hanna Algebra 

Prognosis Test. This prognosis test is different from the 

standard prognosis test types. This is because it consists 

of two parts. One part is the standard format of a 

prognosis test. 

each followed by 

This part contains nine 

a test on the lesson. 

algebra lessons 

A review test 

follows lesson nine. There is a total of 58 items in this 

part of the prognosis test. 

perhaps what contributes 

The other part of this test is 

to making it such a strong 

predictor variable. This part is a five-item questionnaire. 

Students record their most recent report card grades in 

English, social studies, science and m~thematics~ The 

students must also record the grade that they think they 

would 

total 

portion 

total 

receive if they were to take algebra. There is a 

of 40 points in this section. The problem-solving 

of the test represents approximately 60% of the 

prognosis test's value and the reporting of grades 
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section accounts for 40%. In conclusion, the reporting of 

past grades in combination with the prognosis items is 

making the Orleans-Hanna Algebra Prognosis Test the 

strongest of the eight predictor variables for all three 

achievement criteria. Begel (1976) identified the 

importance of teacher assigned grades in predicting success 

in algebra. Barnes and Asher (1962), as mentioned 

previously, found that the single best predictor of success 

in first year algebra was the eighth grade mathematics mark. 

Bell (1971) also found the single best predictor to be the 

eighth grade mathematics grade. Mogul! and Rosengarten, Jr. 

(1974) again found the highest correlation to be the eighth 

grade mathematics average. 

Research Question 2 

The second resea~ch question asked if successful or 

unsuccessful algebra ach.ievement could be predicted by the 

eight predictor variables or some combination of them when 

achievement is measured by Teacher Assigned Semester 

Average, Mid-Year Algebra Test, and Department Final Algebra 

Examination. Since achievement is measured in three ways, 

each criterion is addressed separately. 

Teacher Assigned Semester Average 

The study concluded that five of the eight predictor 

variables were significant in predicting successful or 

unsuccessful algebra achievement as measured by the Teacher 
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Assigned Semester Average. The five predictor variables 

are: Algebra Prognosis Test, Previous Course, SRA Reading 

Score, SRA Math Computation Score, and Previous Course 

Grade. A discriminant function analysis equation was derived 

using these five predictors. This equation accounts for 44% 

of the total variance. The Algebra Prognosis Test is the 

most discriminating variable and it.contributes at least 

twice as much as any one of the other four selected 

variables. In the analysis, the discriminant function 

equation correctly classified 79% of the cases. Through 

cross validation, it was determined that this discriminant 

equation using the same five predictors could correctly 

classify 73% of the grouped cases. This indicated that the 

equation could be useful in counseling potential first year 

algebra students. 

Mid-Year Test Score 

The study concluded that three of the eight predictor 

variables were of value in determining which students would 

be successful on the Mid-Year Test and which would not be. 

The selected variables were the SRA Math Concepts, Algebra 

Prognosis Test, and Study Habits. The discriminant function 

analysis 

total 

equation that was derived accounts for 24% of the 

variance. The SRA Math Concepts variable 

discriminated the most, contributing at least twice as much 

as either one of the other two. Although the equation 
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correctly classified 79% of the original cases, upon cross 

validation its accuracy was reduced to 65%. This is still 

15% more accurate than by chance alone. However, one is 

cautioned in its use due to the 14% drop from 79% to 65% 

upon cross validation. 

Department Final Algebra Examination Score 

The study concluded that four of the eight predictor. 

variables were of value in discriminating between the 

successful and unsuccessftil achiever on the Department Final 

Examination. The discriminant analysis selected the Algebra 

Prognosis Test, SRA Math Computation Score, Study Habits, 

and Previous Course Grade. The most discriminating of these 

four predictors was the Algebra Prognosis Test which 

contributed almost twice as much as any one of the other 

three selected variables. The discriminant function 

analysis equation correctly classified 72% of the original 

cases. By cross validation, it was determined that this 

discriminant equation correctly classified 6~% of the cases 

in a different group. This indicated that the equation 

could be used in counseling potential algebra students. 

Research Question 3 

The third research question asked if successful or 

unsuccessful algebra achievement could be predicted by the 

first nine weeks' grade. The study concluded that the first 

nine weeks' algebra grade can be used to predict successful 
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or unsuccessful algebra achievement. This one variabler 

first nine weeks' alebra grade, accounts for 49% of the 

total variance in algebra achievement at the end of the 

year. The discriminant function analysis equation correctly 

classified 83% of the original cases used in the analysis. 

Upon cross validation, the equation correctly classified 85% 

of th~ cases in the second group. This clearly indicates 

that this equation can be used to counsel other algebra 

students at the conclusion of the first nine weeks' marking 

period. 

Since this discriminant analysis equation involved only 

one predictor variable, it is possible to determine that a 

first nine weeks' grade of 2.24 or greater would predict a 

student to be in the successful group of achievers. 

However, there was no grade of 2.24 assigned. 

equaled 2.5 and a grade of C equaled 2.0. 

presented to summarize the conclusions of 

A grade of C+ 

Table 30 is 

the derived 

discriminant function analysis equation. A student with a 

first nine weeks' grade of C+ or above is predicted to fall 

in the successful group of algebra achievers at the end of 

the year. The probability of that happening for a first 

nine weeks' mark of A is .98, B+ is .95, B is .86, C+ 

is .66. However, if the first nine weeks' grade is a C or 

below, the student is predicted to fall in the unsuccessful 

group of algebra achievers at the end of the year. The 

probability of being in the unsuccessful group if the first 



First Nine 
Weeks' Grade 

A 4.0 

B+ 3.5 

B 3.0 

C+ 2.5 

c 2.0 

D+ 1.5 

D 1 .• 0 

F o. 0 

First Nine 
Weeks' Grade 

A 4.0 

B+ 3.5 

B 3.0 

C+ 2.5 

c 2.0 

D+ 1.5 

D 1.0 

F o.o 
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1st Predicted 
Group 

Suc:c:essful 

Suc:c:essful 

Successful. 

Suc:c:essf Ltl 

Unsuc:c:essf ul 

Unsuc:c:essful 

Unsuc:c:essful 

Unsuc:c:essf ul 

2nd Predicted 
Group 

Un suc:c:essf Ltl 

, Unsuc:c:essf ul 

Unsuc:c:essful 

Unsuc:c:essful 

Suc:c:essful 

Suc:c:essf Ltl 

Suc:c:essf ul 

Suc:c:essful 

Probability 

.98 

.95 

.86 

.66 

• 61 

.·83 

,.94 

.99 

Probability 

.01 

.04 

.13 

.33 

.38 

.16 

• 05 

.oo 



nine weeks' grade is a C is .61, D+ is .83, D is .94, and F 

is .99. The conclusion is that the first nine weeks' grade 

can predict end-of-the~year algebra achievement. 

Summary 

In conclusion, the single best predictor of algebra 

achievement was the Algebra Prognosis Test. This was true 

when achievement was measured after the first semester by 

the Teacher Assigned Semester Average or the 

Mid-Year Algebra Test. It was also true when 

year algebra achievement was measured by the 

Department's Final Examination. 

standardized 

end-of-the-

Mathematics 

Using discriminant analysis, the eight predictor 

variables were utilized to derive an equation that would 

discriminate between· successful and unsuccessful algebra 

students. Three discriminant· equationi:; were calculated. 

Using Teacher Assigned Semester Av~rage as the criterion, 

the variables Algebra Prognosis Test, SRA Reading Score, SRA 

Math Computation Score, Previous Course, and Previous Course 

Grade were selected. - Mid-Year Algebra Test.used as the 

criterion yielded SRA Math Concepts, Algebra Prognosis Test, 

and Study Habits as the selected variables. Department 

Final Exam as the criterion selected the variables Algebra 

Prognosis Test, SRA Math Computation, Study Habits, and 

Previous Course Grade. Each of the three discriminant 

equations could be used with other potential algebra 
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students although the cross validation for the Mid-Year 

Algebra Test criterion was not as accurate as the other two 

criteria. 

Using discriminant analysis, the first nine weeks• 

· algebra grade was used to discriminate successful and 

unsuccessful algebra achievement as measured by final year 

algebra grade. It was found that this predictor was capable 

of discriminating correctly 83% of the cross-validation 

group. 

This study concludes that there are pred~ctors present 

that could assist in counseling potential algebra students. 

Not only could these predictors assist in the course 

selection process of students in the·spring semester when 

they are registering for classes but also the first nine 

weeks' algebra grade could serve as a predictor once the 

school year had begun. This would be yet another attempt to 

inform students and their parents as to the probability of 

successful 

achievement. 

or unsuccessful end-of-the-year 

Considerations for Administrators 

algebra 

The school system in which this study was conducted 

defines the school principal to be the instructional leader 

of the building. Floretta McKenzie (1985), D.C. school 

superintendent, stated that it is the principal who is the 

key _to achievement and that it is the principal who must 
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provide the climate and direction of the ~chool. This study 

has clearly identified an instructional concern--a high rate 

of unsuccessful achievement in first-year algebra. 

the school administrator assist in this situation? 

areas need to be examined. 

How can 

Several 

The first area is the placement process itself. The 

administrator must express interest in the placement process 

and must e~phasize the importance of the placement process. 

It is imperative that students be ~ssisted in course 

selection. T.he administrator ·must stress that the 

mathematics selection process is important because some 

level of competency in mathematics .. is· required for a 

majority of students to reach their academic goals. 

Mathematics teachers and.guidance counselors must be made 

aware of the important, role they play in this process. 

There should be a definite plan for deciding which students. 

are to be advised to t~ke first-year algebra. The results 

of this study conclude that there are easily accessible and 

available predictor variables that could assist in this 

selection process. A placement procedure based on these 

variables should be implemented to counsel students in their 

selection of algebra. It is suggested that the following 

plan be implemented. The steps are: 

1. In the.spring, the Orleans-Hanna Prognosis Test is 

administered to all potential algebra candidates. (This 
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test is easy to administer, takes one SO-minute class 

period, and can be quickly graded by a scan-tron machine. 

Thus minimal instructional time is lost and teachers and 

counselors are not burdened with additional tasks.) 

2. The mathematics teacher uses the Orleans-Hanna 

Prognosis Test results and the teacher assigned mathematics 

grade to determine which students should be advised to take 

algebra. Borderline cases should be decided by the 

additional information provided by the 8th grade SRA 

Mathematics scores. 

3. The mathematics. teacher counsels with each student 

and apprises the student of his/her mathematics 

recommendation. 

4. The mathematics teacher submits a list of student 

names and recommended mathematics courses to the guidance 

counselor. 

5. The guidance counselor reviews the recommendations 

and informs the teacher of any special considerations that 

should be noted. 

6. The principal sends a letter to any parent whose 

child wishes to enroll in algebra but was not recommended. 

The letter informs the parent that: 

a. the student has been advised not to take 
algebra at this time. 
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b. the ultimate decision rests with the parent. 
c. the guidance counselor will schedule a con-

ference if the parent wishes to disduss the 

d. 
matter 
a signed statement 
quired before the 
for algebra without 

from the parent is re-
student can be scheduled 
a teacher recommendation. 

This is a definite plan for a placement procedure that is 

designed to ensure that administrators, teachers, 

counselors, parents and students are aware of the importance 

of the selection process to the achievement of students. An 

effective placement procedure will alleviate the possibility 

that a student is placed in an inappropriate environment for 

learning. It is imperative that the school administrator 

provide the leadership th~t is necessary to develop and 

implement an effective placement procedure. 

The second area that needs to be investigated by 

administrators is that of curriculum. Curriculum 

implication from this study are: 

1. The objectives of the program of studies for the 

first-year algebra course need to be examined. A review of 

the course objectives is in order. to determine if the 

content is too difficult for the population or too 

comprehensive given the allotted time frame. The speed of 

covering various concepts should be investigated as well as 

the time that is spent on reinforcement. 

2. The program of studies for the 7th and 8th grade 

mathematics courses needs to be examined. The examination 
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should include math computation and concept skills, pre-

algebra skills, introduction and development of. algebraic 

concepts~ The: inclusion of various algebra topics and 

concept analysis is suggested. 

3. Development of an additional course·, a basic 

algebra course, that is not as rigor01.,1s as the present 

algebra course but not as decelerated as the ·two-year 

algebra program should be considered. 

The third area, that administrators should .examine ·is 

instruction. 

1. The administ:C'.ator Should d.etermine if be.tween · 

.·teacher variance in gr~de distribution exceeds that which 

might be expected given rand,omly .heterogeneous . class 

assignment. 

2. Teacher ·differences. in their perception of standa.rd· 

algebra· concepts nece~sary for fut1:1re mathematics. classes 

needs to be inspected. 

3. SuccessfuJ teachi:qg methods 'should:be sought • 

4. The dropback rate and . dropout .rate of students ·from 

algebra classes should be monitored to ensure that 

administrative procedures restore class size balance and 

that teachers with high rates are not rewarded with smaller 

class sizes. 
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TABLE 31 

Mean 8th Grade Mat.h Scores for 
First Semester Algebra Achievement· 

· Semester Algebra Grade: A 

SRA Ma th Concepts 
SRA Math Computation 
SRA Math Total . 

Mean 
466 
533 
524 

Semester Algebra Grade: B or above 

SRA Math Concepts 
SRA Math Computation 
SRA Math Total. 

.Mean. 
460 
516 
~12 

Semester Algebra Grade: c·or above 

SRA Math Concepti;; 
SRA Math Computation 
SRA Math Total 

Mean 
451 
504 
497 

Standard Deviation 
35 
39 
48 

$tandard Deviation 
40 
37 
44 

Standard Deviation 
41 
41 
46 
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5. Administrators need to address the question, "Wh.at 

does it take to get an 'A' 6r a 1 B' or a 'C' in algebra?" 

The school in which the study was conducted .reported that 

the mean of the SRA Mathematics Total scores for students 

receiving a semester algebra grade of "A" is 524, "B or 

above" is 512, and "C or above" is 497. Table 31 provides 

a more detailed breakdown of the results for this study. 

The "normal curve syndrome" is the fourth area the 

administrator should consider. At a recent management 

meeting in the school system in which the study was 

conducted, the mathematics supervisor addressed the issue of 

the attentuated sample. In essence this means that, after 

the first grades are reported, low-achieving students are 

withdrawn and thus the sample size is reduced. However, 

when the second grades are reported there occurs almost the 

same percentage of low achievers. This pattern continues. 

Administrators need to make teachers aware of this 

phenomenon and need to emphasize that normal curve 

distributions are not always appropriate. 

The final area to be explored is that of assisting the 

unsuccessful algebra student. This study concluded that a 

student whose first nine weeks' algebra grade is less than a 

C has at least a .83 probability of being unsuccessful for 

the year. Administrators must play an active role in 

encouraging parent-teacher communication. Counselors should 

be advised to contact th~ parents of unsuccessful students 
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and inform them of the extra help provided after school for 

students. Perhaps outside tutoring is another source .of aid 

to be· examined •. Re-examination of student records may. 

indicate that misplacement was the culprit from the start. 

Administrators must design master schedules to accommodate 

students who need to drop back into other mathematics. 

courses. Properly placed, but-underachieving, students must 

be encouraged to seek extra help and work up to their 

potential. 

Administrators must motivate teachers to motivate 

students! The role of the administrator is complex. If the 

principal is to be an effective instructional leader, then· 

the principal must be .. involved· with student achievement. 

Programs that have high failure· rates need. to be eva.luated 

and discussed. Administrators must fOrmulate· plans to 

provide workshops and . inservices to improve the ·· 

instructional prog:i;ams.. Special attention should be 

directed toward the placement process, curriculum 

development, and instructional techniques. 

Recommendations 

The following recommendations are made based on the 

findings of this study. 

1. Predictor 

this study should 

variables other 

be tested for 

than the ones used in 

strength of predicti~e 

ability in predicting successful or unsuccessful achievement 
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in first-year algebra. Included among the predictor 

variables should be measures of the student's I.Q., 

motivational structure, and attitude to succeed in algebra. 

These variables should increase predictive ability. 

2. Due consideration should be given to the results of 

this study at the participating school when students are 

being advised in the selection of mathematics courses. 

Although the accuracy of the predictive tools is not 

perfect, their utilization is a definite improvement over 

chance alone. 

3. The predictive equations Should be evaluated 

periodically and new equations should be developed. 

4. Research should be undertaken to evaluate if the 

decelerated algebra course is assisting the student who can-

not compete or perform successfully in the regular algebra 

course. 

5. A larger longitudinal study should be conducted 

over a two-year period. The study should investigate 

variables before the student enters algebra and determine if 

the placement procedure is adequate for guiding students in 

their selection of mathematics courses. 

6. Other schools should undertake research to develop 

predictive equations to be used in advising students in the 

selection of algebra. 
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A L G E B R A 1 

Algebra 1 is the first course in the college~preparatory 
mathematics program. The content of the course includes 
concepts of exponents; using expressions and equations in 
one variable; graphs in a coordinate plane; systems of 
linear equations; polynomials and operations; factoring 
polynomials; polynomial equations; rational expressions; 
radicals and irrational numbers; and quadratic equations. 

The prerequisites for this course are either General 
Mathematics 1, Pre-Algebra or Algebra 1, Part 1. 

EXPONENTS 

1. Write concise, readable expressions using expo-
nential notation. 

2. Identiey the coefficient, base and exponent of a 
given power. 

3. Multiply given powers with the same base using the 
property 

xrn •xn = xrn + n(m and n are positive 
integers) 

4. Raise a given power to a power using the property 

(xrn ) n = xrnn (m and n are positive 
integers) 

5. Raise a given ptoduct t6 a power using the property 

6. Raise a given quotient to a power using the 
property 

= . xrn 
·m y 

(y I o) • 

7. Divide two given powers with the same base using 
the property 

= (x I O; m and n are positive 
integers) 
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8. State the definition of x 0 (x I 0); i.e., x 0 = (x I 
0) • 

9. ·state the definition of x-m (m is a positive 
integer); i.e., 

(m is a positive i.nteger and x ~ o). 

EXPRESSIONS 

1. Recognize that .an open expression represents a real 
number by evaluating a given open expression using · 
specified replacement values • 

. ·.- . 

2. Write open expression~ in a usable.form for given 
situations~ · · · · · 

a. Identify the terms of a given open expression. 

b. Select like. (similar) terms from a given list 
of·.·terms. 

c. Multiply a given open expression by a constant 
using the dfstributive·property. 

. . .~- ·. . 

d. Find. the opposite of a given open expression. 

e. S·implify a given open .. expression ·by using the 
distributive property to.eliminate parentbeses 
and by combining like terms •. 

EQUATIONS IN ONE VARIABLE 

1. Determine solutions qf. equations.in one variable 
using sets· .of equivalent equations. 

a. Solve a given equation in the form.ax + b = c 
using the following properties. of equality: 

x = y, then x + a = y + a 

x = y, then ax = ay 

x = y, then ax = ay 

x = y, then x Y.. when a 1 0 
a = a 
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b. Solve a given equation in the form ax + b = ex 
+ d using the properties of equality. 

c. Solve a given equation by simplifying one or 
both members and using the properties of 
equality. 

d. State the definition of the absolute value of 
any real number. 

e. Write a compound sentence that is equivalent to 
a given equation involving absolute value. 

f. Solve a given equation involving absolute value 
which can be written in the form lax + bl = c. 

g. Graph a given equation on a number line involv-
ing absolute value. 

2. Apply mathematics to selected real life situations. 

a. Translate given verbal phrases to mathematical 
equations. 

c. Solve selected word problems. 

INEQUALITIES 

1. Obtain the necessary notation for describing the 
order of real numbers by using the following 
symbols of inequality. 

<, >, ~, ~, 1 

2. Determine solutions of inequalities using sets of 
equivalent inequalities. 

a. Solve a given inequality in the form ax + b < c 
using the following properties of inequality: 

x < y, then x + a < y + a 

x < y, then x - a < y - a 

x < y, then ax < ay when a > 0 

ax = ay when a = 0 

ax > ay when a = 0 
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x < y, then x < y when a > O 
a a 

x > x. when a < 0 
a a 

b. Solve a given inequality of the form ax + b < 
ex + d using the properties of inequality. 

c. Solve a given inequality by simplifying one or 
both members and using the properties of 
inequality. 

d. Write a compound inequality equivalent to a 
given inequality involving absolute value. 

e. Solve a given inequality involving absolute 
value which can be written in the form lax + bl 
< c, lax +bl ~ c, lax + bl ~ c, 1ax + bl ~ c. 

3. Graph the solution of a given first degree compound 
inequality in one variable. 

GRAPHS IN A COORDINATE PLANE 

1. Graph the solution set of a given first degree 
equation which can be written in the form Ax + By + 
c = o. 

2. Graph the solution set of a given inequality which 
can be written in the form Ax + By + C < 0 or Ax + 
By + C ~ O. 

3. Describe some of the characteristics of a line. 

a. Determine the slope of a selected line, given: 

- the coordinates of two points on the line 
- its graph 
- its equation 

b. Determine if a line has a positive, negative, 
zero or no slope from a graph. 

4. Write a given linear equation in the form y = mx + 
b and recognize that m represents the slope of the 
line and b represents the y-intercept of the line. 
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5. Write the equation of a line, given: 

- the slope and y-intercept of the line 
- the slope and the coordinates of a point on 

the line 
- the coordinates of two points on the line 

SYSTEMS OF LINEAR EQUATIONS 

1. Display a system of two first-degree equations with 
two variables. 

a. Graph a given system 
(including inconsistent, 
pendent systems). 

of linear· 
dependent, 

equations 
and inde-

b. Graph the union or the intersection of the 
solution sets of two given linear inequalities. 

2. Use an equation in one variable to obtain the solu-
tion of a given system of two equations in two 
variables. 

a. Solve a given syste~ of linear equations by the 
addition or subtraction method. 

b. Solve a given. system of linear equations by the 
substitution method. 

3. Solve selected word problems using a sys:tem of 
equations.· 

POLYNOMIALS AND OPERATIONS 

1. Classify expressions involving powers. 

a. Identify a given polynomial as a monomial, a 
binomial, or a trinomial. 

b. Find the degree of a given polynomial. 

2. Recognize that polynomials represent real numbers 
and can be operated on. 

a. Add and subtract two given polynomials. 

b. Multiply two given polynomials. 



131 

c. Find the quotient of two given polynomials 
where the degree of the divisor is less than 
the. degree of the dividend. 

FACTORING POLYNOMIALS 

1. Write the prime factorization of a given monomial. 

2. Find the greatest common factor of a given set of 
monomials. 

3. Select the greatest common factor of the terms in a 
given polynomial and then write the polynomial as 
the product of this common· factor .and another poly-
nomial. 

4. Factor a given polynomial that can be written as 
the difference of two squares. 

5. Factor a given trinomial that is a perfect square. 

6. Factor a given trinomial of the form ax2 + bx + c 
where a = 1, b and c are nonzero integers. 

7. Factor a given trinomial of the form ax2 + bx + c 
where a, b, and c are nonzero integers. 

8. Write a prime factorization of a given polynomial. 

POLYNOMIAL EQUATIONS 

1. Solve a given polynomial equation of the form (ax + 
b) (ex + d) = 0 using the property a • b == 0 if and 
only if a = 0 or b = O. 

2. Solve a given polynomial equation that can be 

written in the form ax2 + bx + c = 0 
bx + c is a factorable polynomial with 
as integers. 

RATIONAL EXPRESSIONS 

where ax2 + 
a, b and c 

1. Determine the restrictions on the variable in a 
given rational expression. 
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2. Write a given rational expression in lowest terms. 

3. Multiply and divide two given rational expressions. 

4. Add and subtract two given rational expressions 
with like denominators. · 

5. Add and subtract two given rational expressions 
with unlike denominators. 

6. Solve a given 
cients. 

equation with f ractiona~ coeff i-

7. Solve .a given equation involving rational expres-
sions. 

RADICALS AND IRRATIONAL NUMBERS 

1. Identify the radicand, radical sign, and index of a 
given radical •. · 

2. Write the exponential form of a given radical. 

3. Write the. radical form of .a given expression 
involving rational numb.er exponents. 

4. Write the square of the integers from 1 through 25. 

5. Write · each principal .. square root and negative 
square root of the positive integers through 625 
which are perfect squares. 

6. Approximate the principal square< root of a positive 
integer less than 100. 

7. 

8. 

State that the square 
that is not a perfect 
nonrepeating decimal. 

root of a positive integer 
square is a nonterminating, 

Simplify a given radical by using the following 
properties: 

a. ab = a b (a > 0, b > 0) 

b. a = a . (a > o, b > 0) 
.b b 



133 

9. Recognize that r.adicals represent real numbers and 
can be operated on~ 

a. Multiply and. divide two given radicals. 

b. Write ·a given radical expression with a· 
rational denominator. 

c. Add and subtract two given radicals. 

d. Solve a given radical equation. 
' 

QUADRATIC EQUATIONS· 

·1. Determi;ne solutions of a quadratic equation. 

2. Acquirealternative techniques for solving quadra-
tic equations. 

a. Complete the square to solve a given quadratic 
equation. 

b. Use the quadratic. formula to solve a given 
quaaratic.equation~ 
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PI.EASE 00 NOI' WRI'IE ON !HIS QUESTIONNAIRE 

l. I have taken Algebra before, but dropped or did not perfo:nn. well. 

a) Yes 

b) No 

2. I usually spend 20 minutes ·or more on Algebra outside of class 
t:1me every day/night. 

a) Yes 

b) No 

3. 'Ihe usual amount o!' t1me I spend on Algebra, excluding class 
time, 1s approxjmately (per day): 

a)· l5minutes or' less. 

b) 30 minutes. 

c) 45 minutes. 

d) 1 hour. 

e) l hour or more. 

4. I do my homework in Algebra the night it 1s assigned. 

a) tilder 25% of the days. 

b) Between 25%-50% of the days. 

c) Between 50%·75% of the days. 

d) over 75% of the days. 
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PIEASE DO Nor WRI'm ON 'OOS QUESTIONNAIRE 

l. I have taken ·Algebra before, but dropped or did not perfonn well. 

Score 1-->i> a) Yes 

b) No 

2. I usually spend 20 minutes or more on Algebra outside of class 
time every day/night. 

Score l--> a) Yes 

b) No 

3. 'lbe usual amol.U"lt of tjzne I spend on Algebra, excluding class 
time, is approximately (per day): · 

a) 15 In:lnutes or less. 

b) 30. minutes. 

c) 45 minutes. 

Score ~. •... . · . de)) 1 hour. 
· ·. ~ 1 hour or more. 

4. I do my hanework 1n Algebra the night that tt is assigned. 

a) Under 25% of the days. 

b) Between 25%-50% of the days. 

c) Between 50%-75% of the days. ·. 

Score· 1--.-> d) over 75% of the days. 
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Mark the letter of the correct response on your answer 
sheet. Do not write on this·test booklet. If none of the 
choices is correct, mark e for the response, none of these. 

1. 5+6•2-3=? 

a. 19 b. -11 c. 14 d. -1 

2. [-6 + 2(-3 - 2) - 10] = ? 

a. -24 b. -26. c. 25 d. -6 

3. The solution set of 2x - 6 = 10 is ? 

a. [2J b. [SJ c. [ 12 J d. none of these 

4. In the expression -6a 7b, the 7 is a(n) ? 

a. exponent b. coefficient C·. variable d. factor 

5. 6a + 12b - (4a + 6 b) = '? 

a. 2a + 18b 'b. 2a - 6b c. . lOa + 6b 

6. If n is an integer, the next consecutive 

a. n + 2 b. n + 1 c •. ,' n -1 d. n 

7. "x + y = 12"· in English words ·says ? 

a. two numbers are,, added 'together. 

b. these are only numbers. 

c. the answer is twelve. 

d. the sum .of two numbers is twelve. 

8. Translate into an algebraic expressi6n: 
. of a and b. 

d. 2a + 6b 

integer is ? 

+ 4 

Twice the sum 

a. 2 (a + b) b. 2a + b c. 2ab d. a + 2b 

9. In 2(x + 5) - 6 = x + 4, x = ? 

a. 8 b. 0 c. 4 d. -3 
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10. Which equation represents the word sentence "Five mo.re 
than twice the number n is nineteen?" 

a. 2(n + 5) = 19 b. 2(n -5) = 19 

c. 2n - 5 = 19 d. 5 + 2n = 19 

11. Solve the equation 2x + 9 = 15 if x' (0,l,2,3,4,5,6} . 
a. 3 b. 4 c. 5 d. 6 

12. (a - b)2 = ? 

a. a 2 + 2nb + b2 b. a2 -ab + b2 
c. a2- b2 d. a2 - 2ab + b2 

13. Factor: m2 - 6m - 16 

a. (m - 4) (m + 4) b. (m - 8) (m + 2) 

c. (m + 8) (m - 2) d. (m - 4) (m - 4) 

14. Factor: b2 - 25 

a. (b-5)2 b. (b + 5)2 c. (b - 5) (b + 5) d. Prime 

15. Simplify: (a 3)4 • 

a. al2 b. 4a 3 c. a7 d. a34 

16. Multiply: -3a(-4a). 

a. 7a b.-12a 2 c. 12a d. 12a.2 

17. Which of the following statements is true? 

a. -5 > O b. -5 > 5 c. -5 < 2 d. 2 < 0 

18. Name the axiom illustrated. 4n + 5 = 5 + 4n 

a. Axiom of closure for addition. 

b. Commutative axiom for addition. 

c. Associative axiom for multiplication. 

d. Commutative axiom for multiplication. 
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19. Which axiom quarantees that for every real number, n, 
(n + 3) + 7 = n + (3 + 7)? 

a. Commutative for multiplication. 

b. Axiom of closure for addition. 

c. Transitive property of equality. 

d. Associative axiom for addition. 

20. 3a (Ga + 3b) = 18a2 + 9ab is an example of the ? 
property. 

a. Associative axiom for multiplication. 

b. Commutative axiom for addition. 

c. Associative axiom for addition. 

d. Distributive Property multiplication/addition. 

21. Simplify. ,.. (-6 + l-3 I ) 
a. 3 b. -3 c. 9 d. -9 

22. Simplify. 4(a + 2) + 6 =. ? 

23. 

a. 4a + 14 b. 4a + 32 c. 4a + 8 
.. 1 

Find the solution set qf 3x = -12. 

d. 

a. (-36} b. (-4) c. (36) d. (4) 

24. Find the solution set of 4s -2s -2 = -42. 

8a + 6 

a. (-42) b. .(-20) c. c ... 221 d. (20) 

25. Find the solution set of 29 - 3k = 1 + k. 

a. (-7) b. (-4) c. (4) d. (7) 

26. Simplify: 7x + 1 + 9x + 5. 

a. 8x + 14 b. 79x + 6 c. 63x + 6 d. 16 x 

27. Express the square of (a + b) in exponential form. 

+ 

a. a + b2 b. a 2 + b c. a2 + b2 d. (a + b)2 

6 
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29. 

30. 

31. 

32. 

33. 

34. 
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Find the value of 4xy2 - 2y3 if x = 3 and y = -2. 

a. 32 b. 64 c. 112 d. -16 

For the expression 7rS, the coefficient 

a. 7 b. s c. r d. 3S 

Simplify: (4x 2 - 2x + S) + (2x2 - 2x -

a. 2x2 + 13 b. 6x2 - 3 c. 6x2 

d. 6x2 - 4x + 13 

Subtract 7a - s from - 2a - 4. 

a. - 9a + l b. - 9a - -9 

c. Sa + 1 d. Sa - 9 

Solve. sx2 - 3x 

a. x = -2 b. 

= (3x2 - 7x) + (Bx -

x = 2 c x = _1 • 2 

Simplify. 

a. ax3yS 

Simplify. 

a. 4a4b 8 

(4x3y2) (2y3) 

b. Sx ~S c. 2x3y 6 

(a 3b 2·) ( 4 ab 4 ) (ab 2) 

is ? 

8) • 

- 4x - 3 

x = 2 

d. ax3y6 

3S. Simplify. (-2a2b3)3 

36. 

37. 

38. 

a. -6a 6b9 b. -6a~6 

Simplify. (2n)3 (3n4)2 

a. 72n11 b. 36n 11 c. 36n9 d. 6n11 

The expression (~ x) 3 is equivalent to ? 

a. & x3 
9 

A = lw. 
A 

a. l = -w 

3 
b ....l3 x3 

• 27 
Solve for 1. 

b. l = Aw 

c. 
9 

c. 1 = 

d. 3 (8) 
2'7 

A - w d. 

x3 

l = A + w 

39. What is th.e value in cents of x quarters and x dimes? 

a. 25x + 10 b. 2x c. lOx + 2S d. 3Sx 
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40. A photo is twice as long as it is wide. The perimeter 
of the photo is 48 cm. Find the area of the photo. 

a. 48 sq.cm. b. 64 sq.cm. c. 128 sq.cm. 

d. 240 sq.cm. 

41. What is the greatest common factor of 20 and 36? 

a. 2 b. 4 c. 180 d. 720 

42. Find the prime factorization of 495. 

a. 3~5·11 c. 

44. What 2 is the greatest monomial factor of 36x2y and 
24xy ? 

a. 3x - 2y b. 6xy c. 72xy d. 12xy 

45. Simplify. 6b3 - I2h2 
3b2 

46. 

47. 

a. 2b - 4 b. 2b - l 2b2' c. 3b - 9 d. none of these 

Factor completely. 

a. ( 9x + 8) (x - 8) 

c. 9(x2 - 6) 

Express the product 

a. 

c. 

9k2 - 27 

9k2 - 81 

9x2 

(3k 

- 64 

b. (3x + 8) ( 3x - 8) 

d. None of these 

+ 9) (3k -9) as a polynomial. 

b. 

d. 

9k2 - 54k + 81 

9k2 - 27 

48. Express (2a - 5)2 as a trinomial. 

a. 4x2 - 25 b. 2a2 - lOa - 25 c. 4a2 - 20a = 25 

d. None of these 
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49. Factor 6x2 + llx - 10. 

a. (2x - 5) (3x + 2) b. (6x -5) (x + 2) 

c. (2x + 5) (3x - 2) d. (x + 3) ( 6x - 4) 

50. Solve 2x 2 + 3x - 14 = 0 

a. 2 2 b. -2, 7 c. 2, - 7 d. 7, 2 
7, 2 2 3 

51. Express 3a + 6b in simplest form. 
3a + 3b 

a. 3 b. 3 c. 1 + 2b d. a + 2b 
2 a + b 

52. Express x - 5 in simplest form. 
xa. - 25 

a. 1 b. x c. 1 d. -x 
x - 5 5 - x x + 5 x + 5 

53. Express x2 - 4 in simplest form. 
x2 + x - 6 

a. x + 2 b. x - 2 c. 4 d. 2 
x + 3 x + 4 x - 6 x - 3 

54. Multiply 8x2y3 • 15 
3 2x5 y 

a. 20 y2 b. 120xy c. 20y3 d. 120x2y 3 
x3 6x2 x3 6x5y 

55. Express ( ~f in simplest form. 

a. 12x3 b. 64x 3 c. 12x3 d. 64x 3 
y6 y6 yS yS 

56. Divide. x2y • 3x -·--7 • 14 

a. 2y b. 3x3y c. 2x2y d 2xy 
3 98 3x 3 
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57. Divide. 2 
3x x2 x - -4 • - 1 -6 . 2x - 2 

a. (x-4_L b. x + 4 c. x - 4 d. {x + 4 l {x - ll 
3 3 6 3 (x + 1) 

58. Simplify. 2x ~ 4xy 
3y • 

a. 8x b. 3 c. 1 d. 2 
3 ·-2 6y2 3y2 8x 

59. What is the LCD of _L , _5_. • _j_ ? 
lOx 12x2 4y 

a. 120x 3y b. l20x2y c 60x3y d. 60x2y 

60. Simplify. 2n + 3 n - 1 
4 6 

a. 4n + 11 b. 4n + 7 c. 8n + 22 d. 8n + 14 
12 -12- 24 24 

61. Simplify. x + 3 
x - 3 x - 3 

a. -1 b. x + 3 c. x + 3 .. d. x - 3 
2(x - 3) x - 3 x - 3 

62. Simplify. 3 2 
5x - 10 x2 - 4 

a. 3x - 4 b. 3x·+ 4 
5(x - 2) (x + 2) (5x + 10) (x + 2) 

c. 3x + 6 - 10 d. 1 - x 
x2 - 4 

63. Divide. n - 2 I n3 8 

a. n2 + 2n + 4 b. n2 - 2n + 4 c. n2 + 4 

d. n2 - 4 
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65. 

66. 

67. 

68. 
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Solve for x. l. x - 3 = 9· 
4 

a. 48 b. 24 c. 36 d. -48 

Solve for x. 3x + Ji. = ..11.. 
4 6 3 

a. 4 b. 2 c. 1 d. .1. 
4 2 

Solve for x. lx + x = -15 
2 

a. -10 b. 30 c. 5 d. 3 

Solve for n. 3n - 1 2n - 4 = 1 
5 3 

a. 2 b. -2 c. 38 d. -38 

The solution set of the system[: ~ ; : 7 is (5,2) • 

How are the graphs of the two equations related? 

a. The graphs coincide. 

b. The graphs are parallel l~nes. 

c. The graphs are lines intersecting in the point 
(5,2). 

d. The graphs intersect in the two points (5,2) and 
(0,2). 
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Which expression can be substituted for y in the second 

r2x - y = 
equation of the system~x + 3y = 
solve the system by the substitution 

1 
-35 in 
method? 

order to 

a. 2x - y b. 1 - 2x c. 2x - 1 d. 35 - 2 x 3 ·3 

Solve by the substitution method. G2x - y = 1 
x + 3y = -35 

a. (-4,-9) b. (4,9) c. ( 4, -9) d. (-4,9) 

72. Kathy is 31 years younger than her father. The sum of 
their ages is 47. Find Kathy's age. 

a. 16 years b. 8 years c. 39 
ye~x 

d. 11 years 
- y = 1 

73. Solve by using the addition method. x + 2y = 8 

a. (2,3) b. (3,2) c. (4,5) d. (1,2) 

74. In which system of equations can you eliminate one 
variable by adding similar terms? 

a. x + y = 3 
2x + y = -3 

b. 3x - 2y = 5 
2x + 2y = -5 

c. 2x - 3y = 7 
5x - 3y = 2 

75. A motorboat went 18 km downstream in one hour. The 
return trip against the current took 3 hours~ Find the 
rate of the current. 

a. 18 km/hr b. 6 km/hr c. 12 km/hr d. 3 km/hr 

76. Find the slope of the line that passes through the 
points (-2,4) and(3,-l). 

a. -3 
5 

b. -1 c. 0 d •. l 
3 
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Determine the s 1 ope of the 1 ine-+--+--+---+----111...U.' 
by looking at the graph at the · I 
right. 

a. 3 b. 1 
T 3 

c. - 3 d. - 1 
T 3 

Determine the slope of the 
that is shown on the graph 
the right. 

a. positive b. negative 

c. zero d. no slope 

~ 

j 

-l 
l 
I 

I 'l ; { 
--.... ~ . .;--·-+-··· ....... -·-··•---1-+-.......... -i--

! +l. l ···:'-··-·-'""··--·<---·-""'"-·-t·----· -~ ---r_.....,.~. 
• ' .r 

....•. ,.,. .. ,. .. _, ......... _., ... , ... ,..~ ......... ,. •. _. __ !;,.,-~.--:_. :....-..... ~ 1 .... - ...... ~ ....... ~--·--

79. What is the slope of the line 
whose equation is y = -2x + 2. 

3 

80. 

a. 2 
3 

c. 2 

b. - 2 
3 

d. -2 

Determine the slope of the line 
shown on the graph at the right. 

a. positive b. negative 

c. zero d. 

1-· 1 
! ' 

l 
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81. The graph of the inequality 2x + y > -3 is ? 
graph A or B shown below. 

Choose 



149 

87. Which is the graph of the solution set of the union 
"x < 2 or x > 2 "? 

c 
- ELl 

:llJi. b. :Q a. < I I ) < I I ) -z. () 2 -i. 0 z. 

G1 ~ .. c • .c I ') d. < E 
,.. 

> -z. 0 z. -i. 0 2. . 

88. A compact form of "y < -3 OR y > 3 II in ? 

a. y > 3 b. IYI > 3 c. IYI = 3 d. IYI < 3 

89. Given: IYI < 3. Find the compound inequality equiva-
lent to it. 

a. y < 3 and y > -3 b. y< ;_3 or y > 3 
c. -3 > y > 3 d. IYI < 3 

90. Solve: 3 - 7x > 45 

a. x > -6 b. x > 6 c. x < -6 d. x < 6 

91. Findi 121 a. 13 b. 11 c. _17 d. ..ll 
100 TO 10 10 10 

92. Find~ 1. 44 a .. 1.2 b. 0.12 c. 12 d. 0.012 

93. Find ~ a. j_ b.{I c. 2 d. ...!. 
9 9 3 27 . 

94. Simplify. ~.96x4y 6 

a. 16x 2i3-f'6 b. x2y3 •...f96 c. 4x2y3 {69 
d. none of these 

95. Simplify. 4tz+.f32 - -{i6 
a. 4{2 +{32 - 4 b. 8 ..f2 - 4 

c. 9-{2 - 4 d. 4-{2 

96. Multiply. (2 - -rs) (2 + -rs) 
a. -1 b. 4 - -rs c. 4 - 4-{5 d. -21 

97. Nationalize the denominator of -f3 
a. ill b. 5-{'3 c. 3{"515" d. 15 

5 5 
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98. Solve _rx-:-4 ·19- = 7 

a. 5 b. 445 c. 437 d. 67 

99. Solve by completing the square. 

x2 + 14x + 24 = O · 

a. (-12,-2) b. (12,2) c. (12,-2) 

100. Solve by using the quadratic formula. 

x + 5x - 8 = 0 

a. -5 +144 , -5 - -f 44 b. 5 + ~ . 
2 2 2 

c. -5 +i57. , -5 - ~ 57 d~ .· 5 +-(! 7" 
2 2 2 

a. c-12,21 

, 5 - ~ 44 
2 

'· 5 -4 .. 
2 



.APPENDIX D 

rTEM ANALYSIS OF EXAM QUESTIONS 

151 



:.~· 

152 

Item. ·;.Analysis of 100 Exam Questions 

Item ·oifficulty Index Discriminant Index 

1 .93 • 09 

2 .78 .42 

3 .03 -.10 

4 .90 .20 

5 .54 .27 

6 .. 85 .2.5 

7 .98 .18 

8 .95 .39 

9 .81 .• 44 

10 .92 .30· 

11 .91 .25 

12 .53 ~48 

13 .74 .43 

14 .80 .38 

15 .67 .31 

16 .79 .31 

17 .94 .21 

18 .86 .08 

19 .55 .17 

20 .80 .22 

21 .68 .31 

22 .93 .29 
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~--:~~-~} 

"'--· .. -._-;;. ... 

Item Di ffi cul ty Index Discriminant Index 

23 .75 .43 -

24 .67 .30 

25 .83 .39 , ... 

26 ,95··· .32 

27 .79 .23 

28 .52 .43 

29 .59 .25 

30 .70 .22 

31 .38 .41 

32 .45 .47 

33 • 80 .28 •, 

34 .76 .'46 

35 • 62 .38 . 

36 • 70 .4.3 . 

37 .75 .41 

38 .• 73 .• 42 

39 .69 .36 

40 .52 .30 

41 .77 .21 

42 .89 .30 

43 .68 .41 

44 .5'6 .28 

45 .66 .28 

46 .80 .36 
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.,·"""' 

Item Di ff i c:ul tv Index Disc:rimir1ant Inde:>( 

47 .90 .32 

48 .65 .49 

49 .67 .29 

50 .42 .27 

51 .39 .27 

52 .56 .52 

C'•-. ..;.;:, .53 .51 

54 .66 .27 

55 .62 .41 

56 .63 .29 

57 .41 .43 

58 .82 .50 

59 .60 .43 

60 .27 .29 

61 .64 .43 

62 .51 4'' • .!. 

63 .23 .24 

64 .79 .44 

65 .61 .46 

66 .72 .41 

67 .35 .17 

68 .62 a34 

69 .51 2" • .l. 

70 .44 .21 
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.. --·.·-··· 
---- ·- .. ____ ., ___ 

.. 

Item Difficulty Index Discriminant Index 

71 .49 .40 

72 .33 .31 

73 .65 .38 

74 .65 .42 

75 .63 -.00 

76 .37 .33 

77 ..• 32 .29 

78 .69 .17 

79 .74 .34 

80 .44 .31 

81 .68 .22 

82 • 74 .39 · . 

83 .18 .0.9 

84 .32 .37 

85 ·.43 .51 

86 .61 .21 

87 .'73 .10 

88 ..42 ... 38 

89 .43 .27 

90 .42 .36 

91 .91 .43 

92 .64 .44 

93 .46 .37 

94 .23 .17 
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Item Di ff i ctJl t'r' Index Di -:.er imi nan t In de~< 

95 .56 .49 

96 .:35 .44 

97 .54 .44 

q·-· --=· .34 c26 

99 .31 .25 

100 .44 .29 
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