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The purpose of the study was to determine if certain

student demographics and measures of previous high school

academic achievement could differentiate between students

who are successful in remedial and college level English

and algebra courses and students who are unsuccessful

in those courses. The statistical technique of

discriminant analysis was applied to data collected

from the transcript and personal data files of 1,657

students who attended Odessa College from the summer

of 1985 through the fall of 1990 and were enrolled in

remedial and nonremedial college algebra and English

courses.

The predictor variables included ethnicity, high

school grade averages in mathematics and English,

Metropolitan Achievement Test raw scores in language

and mathematics, age, gender, marital status, financial

aid status, college major (academic or vocational),

and the number of credit hours enrolled in college.

The criterion variables were the course grades in college

level English and algebra.



The Wilks' lambda test of significance was used to

determine the discriminating power that existed in the

variables being explored. Discriminant mean scores were

computed to determine group separation based on the selected

discriminator variables. The standardized coefficients

served to identify the variables which contributed most

to differentiation, while the unstandardized coefficients

were used to compute a discriminant score for each subject.

The discriminant scores were plotted on a continuum to

determine the separation of the groups and to check for

the adequacy of the discriminant function. In addition,

the percentage of correctly classified group members

provided information regarding the adequacy of the

discriminant function.

This study rejected the hypothesis that success in

college level algebra and English can be predicted by the

record of previous high school academic achievement and

student demographics. Of all the variables studied, the

high school grade averages in mathematics and English

appeared to exert the most influence on the prediction

of success although the statistical technique of

discriminant analysis did not support this significantly.
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CHAPTER I

INTRODUCTION

The topic of overcoming student underpreparation for

college has attracted the concern of educators, government

officials, and the public throughout the United States

in the last two decades. Secretary of Education Bell

created the National Commission on Excellence in Education

as a result of his concern about "the widespread public

perception that something is seriously remiss in our

educational system" (National Commission on Excellence

in Education, 1983, p.1). The commission discovered that

there are some 23 million American adults who are

functionally illiterate and yet possess a high school

diploma.

One of the indications of the decline in literacy

of American high school students has been the reported

drop in standardized test scores on college entrance

examinations. The College Board's Scholastic Aptitude

Test (SAT) scores show a steady decline from 1963 to 1980

with average verbal scores declining over 50 points and

average mathematics scores dropping nearly 40 points

(National Commission, 1983; National Center for Education

Statistics, 1985). The average score on the Test of

Standard Written English (TSWE) has declined each year

1
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since its publication in 1975 (Roueche & Armes, 1980).

Although scores on the SAT and the American College Test

(ACT) rose slightly in the early 1980s, they have declined

slightly since the 1986-87 academic year ("SAT, ACT scores",

1989). According to former Education Secretary Cavazos,

today's college bound students are still scoring

significantly below those of 20 years ago on the SAT and

the ACT.

Colleges and universities have felt the impact of

the American literacy crisis. Between 1975 and 1980,

remedial mathematics courses in public four year colleges

increased by 72% and constitute approximately one-quarter

of all mathematics courses taught in those institutions

(National Commission, 1983). The Chronicle of Higher

Education ("More Colleges," 1986) reported that the

proportion of two year colleges with remedial courses has

increased from 84% to 95% since 1981. Roueche (1980) noted

that 30% to 40% of entering freshmen read below the seventh

grade level, and Bray (1983) stated that between 1977 and

1980 only one-half of 50,000 students who were enrolled

at the University of California could demonstrate reading

and writing skills necessary for college level courses.

The New Jersey College Basic Skills Placement Test was

instituted in 1978 as a proficiency examination measuring

the basic skills of students entering college. According

to Morante (1982), of the 51,135 students who took the
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test in 1982, 27% were proficient in verbal skills, 32%

were proficient in computational skills, and only 11% were

proficient in elementary algebra.

The state of Texas has not been untouched by the

decline in literacy of the general population. Peavler,

mathematics director for the Texas Education Agency,

reported that Texas ranks as the 44th state nationally

on SAT scores ("Test Scores," 1988). The Chronicle

of Higher Education ("SAT, ACT scores", 1989) reported

that the scores of Texas students on the verbal section

of the SAT fell 10 points from 1978 to 1989, while

nationally the verbal scores declined by only two points.

Nationally the scores on the mathematical section of the

SAT rose eight points from 1978 to 1989, but the scores

of Texas students rose only two points. Hardesty (1986)

reported that every year approximately one-third of all

freshmen entering Texas public colleges and universities

do not have the level of basic skills to perform effectively

in higher education. In the first two years of the

administration of the Preprofessional Skills Test to college

sophomores who were planning to become teachers in Texas,

an average of 28% of those tested were deficient in the

basic skills of reading, writing, or mathematics (Hardesty,

1986).

Believing that remediation tends to reduce the

differences between underprepared and better prepared
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students, the Committee on Testing of the Coordinating

Board of Colleges and Universities of Texas recommended

that in the fall of 1989 all freshmen entering a public

college or university in Texas be tested for reading,

writing, and mathematics (Hardesty, 1986). During spring

1987, Texas House Bill 2182 created the Texas Academic

Skills Program (TASP). Based on the resulting test scores

of the TASP, students who are deficient in the basic skills

are placed in remedial programs which are designed to

prepare them for college level studies.

Due to their relatively open admission policies, Texas

community colleges serve a greater number of underprepared

students than do most four year institutions in the state.

Therefore the impact of the TASP is being felt most heavily

at the community college level. Many of these students

are attending college on a part-time basis, therefore it

may take several semesters before they are required to

take the TASP. Because one of the missions of the community

college is to maximize the educational growth of its

students, whatever their entrance levels in basic skills,

the detection of potentially unsuccessful students and

early intervention to assist these students is vital to

the success of the TASP in Texas community colleges. It

is also vital to the technological advancement of the state

of Texas that the community college vocational/technical

student is not denied access to higher education.
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Statement of the Problem

The criteria which usually determine student placement

in a remedial or developmental program are high school

grades, placement test scores, college entrance examination

scores, or a combination of these criteria (Weber, 1985).

Since the students being placed in remedial programs are

all extremely low on the basis of these placement criteria,

why do some of them succeed while others fail? What

differences, in addition to the standard test scores or

past achievement, exist in those students who are

successfully remediated and those who are not?

Because community college counselors are usually the

first contact at the college for a potential student, they

are in a unique position to aid the high risk students

in the pursuit of their educational goals. Community

college counselors must be able to successfully identify

those students whose demographic characteristics and prior

academic achievement predispose them to failure in college

level courses if they hope to provide successful educational

opportunities for those students. The earlier students

with high risk for failure are identified, the more likely

it is that programs can be implemented to enhance their

persistence and achievement.

This study examined the record of previous high school

academic achievement and the demographic characteristics

of students enrolled in a community college basic skills
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as well as students enrolled in college level courses to

determine if successful students can be differentiated

from unsuccessful students. Information gained from this

study is presented to assist counselors in identifying

potentially unsuccessful students. The problem of student

underachievement in collegiate remedial programs and college

level courses is unlikely to disappear. But a concerted

effort to develop an understanding of the unsuccessful

student can help counselors begin to address the problem

and develop innovative support services to help these

students.

Synthesis of Related Literature

A basic assumption of this study was that the success

of students is dependent upon a number of factors including

those in the demographic domain as well as those in the

intellective domain. Adding credence to this assumption

was the evidence obtained from studies of a wide range

of variables other than intellective ones which are operant

in student success. The literature related to the study

has two areas of focus in relation to the prediction of

the academic success of students in college remedial

programs and in college level courses: (1) prediction

using academic achievement measures alone, and (2)

prediction using demographic data in conjunction with

academic achievement measures.
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Prediction Using Academic Achievement Measures Alone

According to Callas (1981) and Begle (1979), when

educators have added other assessment factors to achievement

measures when determining student placement, they have

often added little to the prediction of student success.

Begle (1979) stated that "almost never do affective,

nonintellective, or teacher variables add anything to the

predictive power" (p. 97) of previous achievement in school.

Callas (1981) cautioned educators to choose carefully the

variables used in determining placement so that each

variable adds to the predictability of student success.

Using only previous academic achievement to predict

both short term and long term measures of success, Suddarth

and Wirt (1974) found that SAT subtest scores, high school

class rank, and performance in selected high school courses

could accurately predict academic performance in remedial

and college level courses for English, mathematics, and

chemistry at the Purdue University Lafayette Campus.

Multiple linear correlations between college course grade

and progressive combinations of the different variables

for 5,000 entering freshmen ranged from .73 to .79.

Although the coefficients of multiple correlation were

high, generalizing the findings of this study to community

college students would be difficult due to the fact that

all of the freshmen studied were ranked highly in their

graduating class.
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Academic success among remedial as well as nonremedial

college freshmen has been shown to be positively related

to both high school performance and to academic aptitude

as measured by the ACT or the SAT (Astin, 1971; Lavin,

1965; Munday, 1967; Thornell & Jones, 1986). However,

supplemental tests, such as the Wechsler Adult Intelligence

Scale, the Iowa Tests of Educational Development, and the

California Achievement Test, are often used to further

assess and predict a student's academic success (Fowler

& Ross, 1982; Halpin, Halpin & Schaer, 1981; Scannell,

1960).

Snowman, Leitner, Snyder, and Lockhart (1980) compared

the ability of the ACT and the Descriptive Tests of Language

Skills (DTLS) to predict course grades and freshman grade

point average (GPA) for 496 students enrolled in a basic

skills program at a large four year midwestern university.

The question researched was whether a test designed

specifically to describe strengths and weaknesses in

language and reading skills could improve the predictive

validity already demonstrated by the ACT, particularly

for academically underprepared students. Stepwise multiple

regression analyses were completed for the prediction of

GPA and course grades in remedial classes of reading,

writing, and mathematics and in college level classes of

English and mathematics from the four academic tests of

the ACT Assessment Program and the four tests of the DTLS.
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Coefficients of determination for the remedial courses

ranged from .128 to .222 for the four ACT subtests and

.091 to .150 for the four DTLS subtests.

Snowman et al. (1980) found that performance in basic

skills courses can be predicted equally well by either

the ACT or the DTLS except in remedial mathematics where

the Mathematics Usage Test of the ACT Assessment Program

made a significant contribution to the prediction equation.

Even with the highest coefficient of determination

accounting for 22% of the variance in course grade in

remedial mathematics, 78% of the variance in course grade

determination is unexplained in their study. Therefore

other factors which were not studied may have contributed

more to the prediction equation.

Beavers (1983) used the English Qualifying Exam, high

school senior English grades, and Science Research

Associates (SRA) Assessment Survey composite score, reading

score, and language arts score to predict grades in college

level English classes and the number of times required

to complete college developmental courses. Using data

collected from the high school transcripts of students

enrolled in freshman English courses and remedial English

classes at Wytheville Community College, Beavers found

the highest degree of correlation (r = .57531) between

SRA language arts scores and the grade received in college

freshman English classes. SRA composite scores had the
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highest degree of correlation (r = .52225) to the number

of times required to complete college remedial English

courses. The coefficient of determination was 33.098 for

the grade received in college freshman English classes

and the coefficient of determination for the number of

times required to complete college remedial English courses

was 27.2745. Therefore, measures of previous academic

achievement left 67% of the variance of the college English

grades unexplained and 73% of the variance of the number

of times to complete college remedial English courses

unexplained in this study. Beavers' findings may be

contaminated due to the small number of subjects he used

(53 subjects for college freshman English and 32 subjects

for college remedial English).

Dwinell (1985) investigated the relationship of

standardized test scores and locally developed test scores

to college course placement and academic success from a

sample of 281 students in a developmental studies program

at the University of Georgia. The criterion variables

indicating academic performance were exit rate from college

developmental course work and the college course grade.

The predictor variables included SAT scores, Basic Skills

Examination (BSE) scores, the Arithmetic Skills and

Elementary Algebra Skills tests of the Descriptive Tests

of Mathematics Skills (DTMS), a writing sample, a multiple

choice test of a reading sample, and the high school GPA.
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The results of the regression analyses indicated that

only the BSE English and SAT verbal test scores contributed

a significant amount of variance to exit from college

developmental English courses, accounting for 18% of the

variance (F = 11.58; p = .0001). The BSE English score,

high school GPA, and the SAT verbal score contributed 19%

of the variance in estimating the college English grade

(F = 10.46; p = .0001). Dwinell found that the DTMS

algebra test score contributed 8% of the variance to an

estimate of exit from the college mathematics course (F

= 3.13; p = .0179) and that the high school GPA and the

SAT mathematics subtest score accounted for 8% of the

variance in estimating the college mathematics course grade

(F = 3.55; p = .0095). Dwinell's study left over 80% of

the variance unexplained in determining college course

grades and exit rate from college developmental course

work. Once again measures of previous academic achievement

left most of the variance in the criterion variables

unexplained.

Prediction Using Student Demographic Data in Conjunction

with Academic Achievement Measures

A number of writers have reported the limitations

of reliance upon past performance as the only criteria

for predicting future performance. As Astin (1969)

reported, high school grades and aptitude test scores are
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reliable predictors of achievement in college, but these

predictors are subject to a considerable amount of error.

Not all of the most promising students succeed in college,

nor do all the least promising students fail.

In contrast to the views of Callas (1981) and Begle

(1979), Daniels and Schouten (1970) stated the following:

But measures of ability, on average, account for only

35% to 45% of the variation in academic performance.

While no other single type of predictor accounts for

such a large percentage, more than half still remains

unexplained. Attention therefore turns to factors

of a nonintellectual nature which may be pertinent.

(p. 66)

Lavin (1965) categorized predictors of academic

performance into intellectual factors, personality factors,

and sociological determinants. Under sociological

determinants, Lavin included such variables as socioeconomic

status, gender, religion, and rural-urban background.

Lavin believed that only a combination of intellective

and nonintellective factors could accurately predict a

student's academic performance. Likewise, Roueche (1968)

recommended that community colleges reconsider the use

of test scores as sole predictors of student success in

remedial programs.

In addition to these recommendations, there is evidence

that standard predictive measurements may be inappropriate
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as the only criteria for prediction of success in college

for many students. Paraskevopoulos and Robinson (1969)

studied the success of returning veterans in college

courses. They found that the first term GPA of returning

veterans was .267 higher than the first term GPA of

nonveterans matched for quarter and year of entry, college

campus, curriculum, ACT composite score, and high school

percentile rank. The results suggest that the ACT composite

score and the high school percentile rank underestimated

the academic potential of these older and more experienced

students. Thus age may be a moderating factor when

examining academic achievement.

Other studies have shown that there are other important

dimensions of student achievement not disclosed by standard

measures alone. Abell (1970) sought to determine which

traits, characteristics, and other variables correlate

with achievement of satisfactory college grades by studying

the records of 140 successful and 143 unsuccessful junior

college remedial students. Fifteen variables which

correlated with the achievement of satisfactory grades

were placed into categories. The categories were identified

as intellective, personal-parental, college readiness,

and college orientation. Each of the categories was

subjected to multiple regression correlation analysis and

a stepwise multiple regression analysis was computed for

all of the variables.
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Abell's hypothesis which stated that specific

nonintellective variables would correlate with college

success was accepted. The strongest of these correlates

at the .01 significance level were the father's occupational

level (r = .21) and dependence on parents for financial

support (r = -.21). Significant at the .05 level but less

strongly correlated with college success was goal

directedness (r = .14). The successful college student

was more goal directed than the unsuccessful college

student.

Abell's two hypotheses that high school GPA and

standardized test scores were inappropriate to predict

success for students in a junior college remedial program

were rejected. These findings are clouded by the fact

that a number of older students with a high GPA in high

school were placed in the college remedial program due

to their low scores on the ACT. Therefore there were

significant negative correlations due to the influence

of these students' performance in the college remedial

courses. Of the two variables, the ACT test scores were

the best indicators of success in a junior college remedial

program. Of the subtests which comprise the ACT battery,

the English test was the most powerful predictor (r = -.37)

and the mathematics test was the next most powerful

predictor (r = -. 30). The composite score also ranked

with these subtests in predictive quality (r = -.29).
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Of the four categories of variables, only the

intellective category contributed significantly to the

multiple regression analysis at the .05 level. The

intellective variables accounted for 22.1% of the variation

in the dependent variable, academic success. Therefore

chance (statistical error), nonsignificant variables, or

unidentified variables accounted for almost 78% of the

variation in the dependent variable.

One must be careful in concluding that Abell's study

indicates that nonintellective variables add nothing to

the prediction of success in junior college remedial

programs. A close scrutiny of the demographic variables

Abell chose to use reveals that half of the variables were

more concerned with the student's family than with the

student. In fact, the only variable in the category of

personal-parental demographic variables which directly

related to the student was the age of the student. It

is no great surprise that the only category that contributed

significantly to the multiple regression analysis was the

intellective category since it was the only category in

which all the variables were earned by the student.

Astin (1971) obtained correlations between freshman

year GPA and selected background characteristics of 7,814

college students while controlling for high school grades,

aptitude test scores, and college attended. The results

indicated that minority students earned lower grade point
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averages than nonminority students. Astin also observed

that women generally earned better grades than men during

the freshman year of college. Almost half of the 3,783

women in the study obtained grade point averages of 2.50

while only one-third of the 4,031 men reached that goal.

These differences persisted even when these students were

matched on the basis of their high school GPA. Astin's

study indicates that gender and ethnicity are moderating

factors when predicting collegiate academic success.

Edwards (1971), using a sample of 359 remedial

students, designed a study to determine the factors or

combination of factors which would best predict success

in remedial mathematics at a public community junior

college. The independent variables included scores from

the Comparative Guidance and Placement Battery, high school

grade average, number of college class hours for which

registered, number of credit hours in college remedial

mathematics, attitude toward mathematics, work status,

and gender. The dependent variables were successfully

remediated college students and unsuccessfully remediated

college students.

When the means and standard deviations of the 10

independent variables for the male and female subjects

were examined, Edwards found that the males averaged

significantly higher at the .05 level than the females

in work status (z = 3.33), mathematics test score (z =
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3.48), and mathematics interest (z = 2.45). The female

subjects significantly surpassed the males in high school

grade average and sentence test score. However, prediction

of success based on gender was not appreciably improved

when separate regression equations were run for both groups.

When successful remedial college students were compared

with unsuccessful remedial college students, Edwards' study

revealed that the successful group averaged higher on all

variables except work status. The successful remedial

college students scored significantly higher at the .05

level on mathematics (z = 3.53), reading (z = 2.31),

sentences (z = 3.50), college class hours enrolled (z

=2.00), and high school grade averages (z = 5.66).

In the regression equation, the order for entering

variables that was found to be best in terms of its

predictive capabilities was: high school grade average,

mathematics test score, attitude toward mathematics score,

sentence test score, and mathematics interest score. The

multiple R for these five variables was .33 which was

significant at the .05 level and was not significantly

different from the multiple R (.35) determined for all

10 variables. Therefore some demographic variables in

Edward's study did account for the variation in the

dependent variables. This finding affirms that

nonintellective variables also contribute to success in

remedial mathematics courses.
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Rodwick and Grady (1976), in addition to their

predictive validity study of placement instruments,

investigated whether scores on basic skills tests, age,

gender, ethnicity, major course of study, pupil type

(veteran, civilian, military-in-service, or veteran

dependent), employment status, financial status, residency,

highest grade completed, and years since high school

graduation related in any way to success in remedial or

college level courses in mathematics, English, or reading.

Using data from 1,400 students at El Paso Community College

in Colorado, they found that even though final grades varied

significantly when correlated with gender (r = .59), there

were no statistically significant differences in grades

earned in remedial and college level courses across

comparisons for any of the other variables. This data

confirms Astin's (1971) finding that gender exerts some

influence when examining academic success.

Putty (1979) was unable to predict course grades in

a basic English course and a college English course at

Brazosport Junior College using measures of ability and

nonintellective variables. The intellective variables

included the students' high school English grade average,

ACT subtest scores, ACT composite score, and a locally

designed diagnostic test score. The nonintellective

variables included the students' estimate of first year

GPA, gender, ethnicity, and the students' perception of
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need for special assistance in writing. The population

of Putty's study consisted of 300 students who had taken

the ACT Assessment Test and who had graduated from high

school no earlier than 1973.

Using 100 subjects randomly drawn for the basic course

in English and 200 subjects for the college English course,

Putty found a significant relationship between course grades

for both basic and college English and intellective and

nonintellective variables. But the multiple correlation

coefficients for both basic English (.51 significant at

the .05 level) and college English (.51 significant at

the .01 level) were moderate.

Putty's findings may be attributable to the

intercorrelations of the predictor variables. Thus the

addition of predictor variables after the high school

English average added little predictive power. Also the

basic English course criterion group was skewed, with 72%

males, 28% females, 80% Anglos, and 20% minorities. In

the college English course, the racial disparity was marked

with Anglos accounting for 93% of the enrollment. In

addition, Putty's population included only those students

who took the ACT and were under 25 years of age. Therefore

with the limited parameters of the study population, the

findings would be difficult to generalize to most community

college environments where the average age of students

is 27 and the population is 25% minorities (Weber, 1985).
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Hogrebe (1982) sought to determine which students

are most likely to succeed in a college developmental

studies program by studying 155 developmental students

at a large southern university. The sample included 51%

males and 49% females. Of the 155 students, 80% were white

and 20% were black.

Hogrebe's study investigated the relationships between

four sets of predictor variables and three criterion

variables. The sets assessed were: (1) past academic

performance (high school GPA, the number of college

preparatory courses taken in high school, and high school

teacher recommendations); (2) present academic achievement

(SAT verbal and mathematical scores and a writing sample);

(3) nonintellective variables (academic self-concept,

academic locus of control, study skills, and career

development); and (4) demographic characteristics (gender

and ethnicity). The three measures of college academic

performance were: (1) first quarter GPA in college

developmental courses; (2) whether the student exited all

college developmental courses after one quarter; and (3)

the number of class absences in college developmental

courses.

The multiple correlation coefficient (.31) of the

past academic performance variables with each of the

criterion variables was low. The highest correlation for

a predictor and criterion variable was between the high
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school GPA and the first quarter college GPA (r = .35).

The multiple correlation coefficient (.25) of the present

academic achievement predictor set with the criterion

variables was also low. The SAT verbal score and the past

academic performance variables together accounted for 16.21%

of the variance in first quarter college GPA. The

nonintellective variables did not account for a significant

amount of variance in any of the criterion variables.

The demographic characteristics predictor variables

contributed 4.94% of the variance in first quarter college

GPA. Knowledge of ethnicity failed to contribute a

significant amount of variance in the criterion variables.

In Hogrebe's study, the prediction equation for the

first quarter college GPA consisted of the high school

GPA, the SAT verbal score, and the gender of the student

with the multiple correlation of R = .46. Since Hogrebe's

study indicates that only 21% of the variance in the first

quarter college GPA is explained by the measures of past

and present academic achievement, there still must be a

large number of factors which influence the academic

performance of college remedial students that remain to

be investigated.

Dumont and Jones (1983) applied the statistical

technique of discriminant analysis to the remedial program

at Tennessee Technological University to identify those

student characteristics which discriminate between those
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who are successfully remediated as a result of such programs

and those who are not. The study examined both a short

term measure of successful remediation (completion of the

remedial course through earning a grade of C or better)

and a long term measure of successful remediation

(completion of the next related course through earning

a grade of C or better). The predictor variables were

gender, age, ethnicity, ACT subtest and composite score,

pretest score in the subject area, number of semester hours

enrolled, perceived usefulness of the remedial course,

and confidence in their ability to master the course.

Classifying 85% of the cases correctly, the study

found three variables predictive of successful remediation

in the remedial college mathematics course. In order of

importance, as revealed by their standardized canonical

discriminant function coefficients, the variables are the

math pretest score (.84), perceived usefulness of the course

(.39), and ethnicity (.38). In the remedial college

composition course with 76% of the cases correctly

classified, in order of importance as revealed by their

standardized canonical discriminant function coefficients,

the predictive variables were age (.63), confidence in

their ability to master the course (.61), gender (.53),

composition pretest score (.42), and ethnicity (.34).

Classifying 79% of the cases correctly in the remedial

college reading course, in order of their importance as
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revealed by their standardized canonical discriminant

function coefficients, the reading pretest score (.79)

and the perceived usefulness of the course (.55) were

the most important predictor variables for success in the

college course. In contrast to the findings of Dwinell

(1985), the standardized test scores did not emerge as

variables strongly predictive of short term successful

remediation in this study.

In examining the results involving the long term

measure of successful remediation in the next college

mathematics course, Dumont and Jones (1983) found that

the predictor variables, in order of discriminating power,

ACT composite score (.81) and number of hours enrolled

(.50), correctly classified 75% of the students into the

failure and success categories. The ACT English subtest

score (.96) and the number of semester hours enrolled in

college (.63) were the predictor variables which correctly

classified 87% of the students in the next college

composition course. These results suggest that standardized

test scores are more predictive of long term remedial

college student success and that student demographic

characteristics are more predictive for determining short

term student success in college remedial courses.

Using 6,117 students enrolled in a remedial writing

course during the fall of 1978, 1979, and 1980 at 10

Michigan junior colleges, Alfred and Lum (1988) studied
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the effects of student demographics and remedial program

placement policy on academic achievement measures, both

long term and short term. The long term measures of

academic achievement were designated as the number of

college courses completed, the total college credits earned,

and college degree completion. The short term measures

of academic achievement were designated as the college

remedial writing course grade, the college English grade,

and the college GPA. The influences of age, gender,

ethnicity, residency, student status (full-time versus

part-time enrollment), highest educational level attained,

high school GPA, high school English grade, and financial

aid status were assessed.

According to the descriptive analyses of the data,

the population was characterized as being younger,

overrepresented by minorities, more likely to have attended

on a full-time basis, marginal in academic achievement

as measured by high school GPA and high school English

grade, and more dependent on financial aid than the general

junior college population. In the bivariate analyses,

using the chi square statistic, each student demographic

variable was matched to the six academic achievement

variables (college remedial writing course grade, college

English grade, college GPA, number of college courses

completed, total college credits earned, and college degree

completion) for all students in the voluntary placement
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and the compulsory placement groups. Of the nine student

demographic variables identified in the study, the high

school GPA, the high school English grade, and the ethnicity

variables were found to be important factors in determining

college remedial student achievement. For none of the

six academic achievement measures did minority student

achievement exceed that of nonminority students, although

differences narrowed when examining the long term

achievement measures. This finding suggests that the

attrition rate for minorities in college remedial writing

courses is very high during the first year of college,

but minority students who persist beyond the first year

perform nearly as well as nonminority students.

One of the most important findings of this study was

the decline in predictive value of the student demographic

characteristics from short term to long term academic

achievement. Initially females were more likely to earn

higher writing grades and to have a higher college GPA

than males. Gender, however, was not statistically

significant in the analyses of the three long term

achievement variables which included the number of college

courses completed, total college credits earned, and college

degree completion. Older students, over 22 years of age,

performed better on short term measures of academic

achievement, but fell below traditional students on long

term measures of achievement. This trend suggests that
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other factors which were not identified may be operating

in the prediction of long term academic achievement.

The multivariate analyses revealed a relatively low

amount of variance explained by both the student

demographics and the remedial placement policies (R' =

.19). Although the statistical analyses did suggest that

students with certain characteristics were more likely

to succeed in their course work and have a higher level

of performance than other students, the three short term

academic achievement factors of college remedial writing

course grade, college English grade, and college GPA were

more predictive of long term academic achievement than

either the demographic or placement factors. The amount

of explained variance for the college GPA increased from

17% to nearly 43% when the college remedial course grade

was included as an independent variable. Thus the findings

of Alfred and Lum (1988) on long term academic achievement

supported the views of Begle (1979) that previous

achievement in school is the best predictor of long term

academic success.

A search of the available literature shows that student

demographic characteristics and previous academic

achievement measures are good predictors of successful

remediation in college basic skills programs as well as

academic success in college level courses. Most of the

studies using only measures of previous academic achievement
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as predictors of successful remediation left most of the

variance of the criterion variables unexplained. Studies

using student demographics as well as measures of previous

academic achievement had mixed results. Half of the studies

support the hypothesis that student demographics contribute

to the prediction of successful academic achievement while

half do not. Only half of the studies used community

college populations.

This study is unique from the studies reviewed in

that it used the typical community college standard of

success of a grade of D as passing in academic as well

as remedial courses. Also this study used the Metropolitan

Achievement Test score as a predictor variable for academic

success because the majority of community college students

enter these institutions without taking entrance

examinations such as the ACT or the SAT. Using student

demographics as well as measures of previous high school

academic achievement, this study attempted to predict a

student's success (making a grade of D or better) in

remedial and college level courses in English and algebra.



CHAPTER II

PROCEDURES

This chapter presents the hypotheses and describes
the subjects, instrument, and procedures for the collection
of the data used in this study.

Hypotheses

The following hypotheses were formulated for the study:
1. Students who had no remediation in English and

were successful in college level English will be
differentiated from students who had no remediation in
English and were unsuccessful in college level English
by the variables of ethnicity, high school English grade
average, Metropolitan Achievement Test (MAT) language raw
score, age, gender, marital status, financial aid status,
college major, and the number of credit hours enrolled

in college.

2. Students who had remediation in English and were
successful in college level English will be differentiated
from students who had remediation in English and were
unsuccessful in college level English by the variables
of ethnicity, high school English grade average,
Metropolitan Achievement Test language raw score, age,
gender, marital status, financial aid status, college major,

28
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and the number of credit hours enrolled in college.

3. Students who had no remediation in algebra and
were successful in college level algebra will be

differentiated from students who had no remediation in
algebra and were unsuccessful in college level algebra

by the variables of ethnicity, high school mathematics

grade average, Metropolitan Achievement Test mathematics

raw score, age, gender, marital status, financial aid

status, college major, and the number of credit hours

enrolled in college.

4. Students who had remediation in algebra and were
successful in college level algebra will be differentiated

from students who had remediation in algebra and were
unsuccessful in college level algebra by the variables

of ethnicity, high school mathematics grade average,

Metropolitan Achievement Test mathematics raw score, age,
gender, marital status, financial aid status, college major,
and the number of credit hours enrolled in college.

Subjects

The population of this study consisted of 1,657
students who were enrolled in mathematics and English
courses at Odessa College from the summer of 1985 through
the fall of 1990. Because a large number of Odessa College
students enroll on a part-time basis, it was necessary
to encompass five years to permit enough students sufficient
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time to complete the sequence of courses in each subject
area. Of the total population, 53.1% were below the age
of 19 and 44.2% were between the ages of 19 and 22 (see
Table 1). Academic college majors were 72.3% of the
population and financial aid recipients were 15.6%.

Table 1

Age Distribution

Cumulative Cumulative

ue Percent Frequency Percent
16 5 000.3 5 000.3
17 57 003.4 62 003.7
18 819 049.4 881 053.1
19 571 034.5 1452 087.6
20 106 006.4 1558 094.0
21 28 001.7 1586 095.7
22 26 001.6 1612 097.3
23 14 000.8 1626 098.1
24 14 000.8 1640 099.0
25 5 000.3 1645 099.3
26 4 000.2 1649 099.5
27 3 000.1 1652 099.6
28 2 000.1 1655 099.7
38 1 000.1 1655 099.8
40 1 000.1 1656 099.9
42 1 000.1 1657 100.0
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The number of males in the study was 832 or 50.2%

of the total population. Females accounted for 49.8% of

the population or 825 subjects of the study. For the

majority of the subjects, 87.3%, the marital status was

single. Minorities accounted for 24.7% of the population

(see Table 2).

Table 2

Ethnic Distribution

Ethnicity Frequency Percent

White 1248 75.3

Black 86 05.2

Hispanic 312 18.8

Others 11 00.7

Successful students who made a grade of D or better

accounted for 59.9% of the population (see Table 3).

Table 3

Grade Distribution

Cumulative Cumulative

Grade Frequency Percent Frequency Percent

A 175 10.6 175 10.6

B 326 19.7 501 30.3

C 376 22.7 877 53.0
D 116 7.0 993 60.0

F 664 40.0 1657 100.0
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Full-time students (12 semester hours or more)

accounted for 54.5% of the population (see Table 4).

Table 4

Hours Enrolled Distribution

Cumulative Cumulative

Hours Frequency Percent Frequency Percent

03 223 13.5 223 13.5
04 69 4.1 292 17.6
05 12 0.7 304 18.3
06 169 10.2 473 28.5
07 54 3.3 527 31.8
08 20 1.2 547 33.0
09 93 5.6 640 38.6
10 82 4.9 722 43.6
11 49 3.0 771 46.5
12 114 6.9 885 53.4
13 198 11.9 1083 65.4
14 231 13.9 1314 79.3
15 166 10.0 1480 89.3
16 66 4.0 1546 93.3
17 59 3.6 1605 96.9
18 39 2.4 1644 99.2
19 9 0.5 1653 99.8
20 2 0.1 1655 99.9
21 2 0.1 1657 100.0



Instrument

The Metropolitan Achievement Tests (MAT) (Prescott,
Balow, Hogan, & Farr, 1988) provide a comprehensive system
for measuring achievement in reading, mathematics, and
language at grades K through 12. The MAT has a tradition
of sound test construction and extensive norming and
validation. According to Prescott et al. (1988),
development of content specifications, item writing tryout,
and revision are well documented and included procedures
to minimize gender and ethnic bias or stereotyping.

The validity of an achievement test is defined
primarily in terms of content validity. As a check on
the content validity of the final tests, teachers of pupils
in the norming sample at each grade level were asked to
answer a questionnaire concerning the test's match to their
own objectives in each content area, and whether they taught
each objective on the tests. Their responses indicated

that most teachers found the tests closely matched their
own objectives in all content areas, and that the objectives
in the tests represented a core of content common to most
school districts' curricula. Correlating the Metropolitan
Achievement Test with the Otis-Lennon School Ability Test
yielded a criterion-related validity of .87 since these
tests measure much of the same content.

The reliability of any test is one indication of the
confidence that may be placed in the scores obtained on
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that test. Two types of reliability for the Metropolitan
Achievement Tests were presented by Prescott et al. (1988):
(1) internal consistency reliability assessed by the
Kuder-Richardson Formula #20 (KR-20); and (2) alternate-fform

reliability. The KR-20 reliability coefficient was .98
with a standard error of measurement of 6.4. The
alternate-form reliability coefficient was .89 with a
standard error of measurement of 4.3 for the reading tests.
For the mathematics tests, the alternate-form reliability

coefficient was .89 with a standard error of measurement

of 3.7. The alternate-form reliability coefficient was
.90 with a standard error of measurement of 3.8 for the

language tests.

Data Collection

College course grades in English and algebra, high
school grade averages in English and mathematics,

Metropolitan Achievement Test raw scores, and student
demographics for each subject were obtained through the
generation of computer programs which accessed student
transcript and personal data files at Odessa College.
The student demographics studied included age, ethnicity,
gender, marital status, number of college semester credit
hours enrolled, financial aid status, and college major.
The mathematics high school grade average was obtained
by using grades in algebra, geometry, and trigonometry
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courses from grades 9 through 12. The high school English
grade average was obtained by using grades in English
courses from grades 9 through 12. The Metropolitan
Achievement Test raw scores included the language raw score
and the mathematics raw score. The age of the subjects
was the age at the time of entry into Odessa College.
The variable of marital status was coded as either single
or married. The financial aid status variable was coded
as either recipient or nonrecipient. There were two
categories of the college major variable, academic major
or vocational/technical 

major. After the data was
collected, the results were coded onto COBOL coding forms
for computer processing.
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CHAPTER III

RESULTS AND DISCUSSION

This chapter includes the analysis of the data,
results, discussion, related findings, and summary.

Analysis of the Data

Discriminant analysis is used to classify individuals
into one of two or more alternative groups on the basis
of a set of measurements. The populations are known to
be distinct, and each individual belongs to only one of
them. This statistical technique can also be used to
identify which variables contribute to making the
classification. Thus, discriminant analysis has two
purposes, classification and description (Kachigan, 1986).

This study was primarily concerned with the descriptive
purpose of discriminant analysis. Certain demographic
characteristics and measures of previous academic
achievement were investigated to discover whether any set
of these variables could differentiate between successful
and unsuccessful remedial and nonremedial students in
college level English and algebra. Hypotheses 1, 2, 3,
and 4 were tested by a discriminant function analysis.
The Statistical Package for the Social Sciences (SPSS)
(Norusis, 1990) discriminant analysis stepwise program
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was used to determine whether differences in the groups
were statistically significant.

The Wilks' lambda test of significance was used to
determine the discriminating power that existed in the
variables being explored. The discriminating power of
the test correlates inversely with the size of the obtained
lambda. The .01 level of significance was used to determine
statistical significance on this aspect of the analysis.
Means and standard deviations were computed for each group
on all variables (see Appendix).

Class centroids (discriminant mean scores) were
computed to determine group separation based on the selected
discriminators. Weighted coefficients were computed forthe discriminating variables. The standardized coefficients

served to identify the variables which contributed most
to differentiation, while the unstandardized coefficients
were used to compute a discriminant score for each subject.
The discriminant scores were plotted on a continuum to
determine the separation of the groups and to check the
adequacy of the discriminant function. In addition, the
percentage of correctly classified group members provided
information regarding the separation of the groups. At
least 68% of members correctly classified was considered
necessary to assume that two different groups had actually
been tested. The data were presented and examined as they
relate to each hypothesis.
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Results

Hypothesis 1 stated that students who had no
remediation in English and were successful in college level
English will be differentiated from students who had no
remediation in English and were unsuccessful in college
level English by the variables of ethnicity, high school
English grade average, Metropolitan Achievement Test (MAT)
language raw score, age, gender, marital status, financial
aid status, college major, and the number of college credit
hours enrolled. The stepwise discriminant function analysis
of the variables resulted in the selection of the high
school English grade average, ethnicity, financial aid
status, gender, age, and college major as the best
discriminators of group membership (see Table 5).

With the F ratio for each of the six variables meeting
the F criteria to enter for further analysis (F > 1.00),
an analysis of the discriminating power of these variables
was conducted (see Table 6). The characteristics separating
the students into the successful nonremedial English group
(N = 384) or the unsuccessful nonremedial English group
(N = 283) included, in the order of discriminating power,
high school English grade average, ethnicity, financial
aid status, gender, age, and college major. The
standardized coefficients indicate the relative contribution
of each discriminator to the overall function regardless
of the sign of the coefficient (Kachigan, 1986). Thus
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the high school English grade average had more than three

times the discriminating power of the second highest

discriminator, ethnicity. Therefore, this discriminant

function can be identified by the dominant characteristic

of previous academic achievement (see Table 6).

Table 5

Summary of Discriminator Selection

Discriminant Function Analysis for

Students N = 667

Criterion for the

Nonremedial English

Variable

H.S. English avg.

ethnicity

financial aid

gender

F* to Enter

or Remove

67.0554

37.2402

26.2885

20.2491

5 age 16.5477 .88875 1 <.00

6 college major 13.9792 .88725 1 <.00

*(F > 1.00)

The unstandardized coefficients for each of the

discriminators (see Table 6) and a constant (-7.526075)

were utilized in the computation of a discriminant score

for each subject. These discriminant scores were plotted

to the nearest tenth along a continuum and in relation

to class centroids, mean discriminant scores (see Figure

1).

01

01

Step

1

2

3

4

Wilks'

lambda

.90840

.89914

.89369

.89099

df

1

1

1

1

Signif.

<.0001

<.0001

<.0001

<.0001
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Table 6

Discriminating Power of Discriminant Function for

Nonremedial English Students N = 667

Discriminant Wilks' Chi-

Function lambda Square df Significance

1 .8872453 79.198 6 <.0001

Standardized Unstandardized

Discriminators Coefficients Coefficients

1. H.S. English avg. 0.82275 0.1246237

2. ethnicity -0.27175 -0.3459938

3. financial aid -0.22523 -0.6024018

4. gender 0.16300 0.3276318

5. age -0.14170 -0.1113708

6. college major -0.12418 -0.2688736

As shown in Figure 1, the two groups exhibited

considerable overlap when the discriminant scores of each

group were plotted. Therefore, the two groups did not

clearly separate based on these selected variables. As

a further check for adequacy of the discriminant function,

however, analysis of the classification of the original

set of cases was conducted to determine the percentage

of cases correctly classified by the discriminating

variables (see Table 7). Only 62.82% of the known group

members were correctly classified by this discriminant

function. Hypothesis 1 was not accepted based on the linear

comparison of group discriminant scores and the low
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percentage of cases correctly classified by the

discriminating variables.

Table 7

Classification Results of Nonremedial English Students

Predicted Group Membership

Actual Group 1 2

1. Unsuccessful 64.0% 36.0%

No. of Cases 283 181 102

2. Successful 38.0% 62.0%

No. of Cases 384 146 238

Percentage of Cases Correctly Classified: 62.82%

Hypothesis 2 stated that students who had remediation

in English and were successful in college level English

will be differentiated from students who had remediation

in English and were unsuccessful in college level English

by the variables of ethnicity, high school English grade

average, MAT language raw score, age, gender, marital

status, financial aid status, college major, and the number

of college semester credit hours enrolled. The stepwise

discriminant function analysis resulted in the selection

of the variable of high school English grade average as

the only discriminating variable between the successful

remedial English group (N = 79) and the unsuccessful

remedial English group (N = 87) (see Table 8). This

variable alone was subjected to further analysis. The
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remaining eight variables failed to meet the initial

criteria for entry into the stepwise discriminant function

analysis at a level greater than chance (F > 1.00) and

therefore, contained little discriminating power in the

group separation.

Table 8

Summary of Discriminator Selection Criterion for the

Discriminant Function Analysis for Remedial English Students

N = 166

F* to Enter Wilks'

Step Variable or Remove lambda df Signif.

1 H.S. English avg. 7.0430 .95882 1 .0087

*(F > 1.00)

A discriminant function analysis was conducted to

determine the power of the variable to discriminate between

the two groups of students. The results of the discriminant

function analysis (see Table 9) indicated that the high

school English grade average was the only significant (p

< .01) variable contributing to the separation of the two

groups. The standardized coefficient for this one variable

indicated that it made the total contribution to the

function in the analysis. The unstandardized coefficient

for this one variable (0.1648274) and a constant (-12.13964)

were utilized in the computation of a discriminant score

for each subject. These discriminant scores were plotted
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to the nearest tenth along a continuum and in relation

to class centroids (mean discriminant scores) in Figure

2. This representation of all the discriminant scores

for this variable indicated considerable overlap along

the continuum. Thus the high school English average did

not contribute significantly to group separation.

Table 9

Discriminating Power of Discriminant Function for Remedial

English Students N = 166

Discriminant Wilks' Chi-

Function lambda Square df Significance

1 .9588230 6.8750 1 .0087

Standardized Unstandardized

Discriminators Coefficients Coefficients

1. H.S. English avg. 1.00000 0.1648274

An analysis of the classification of the original

set of cases was conducted to determine the percentage

of cases correctly classified by the discriminator variable

(see Table 10). Only 55.42% of the known group members

were correctly classified by the high school English grade

average. This discriminator variable was only slightly

better than chance in predicting success in college level

English courses for remedial English students in a community

college. On the basis of the linear comparison of group

discriminant scores and the low percentage of cases
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correctly classified by the discriminating variable,

Hypothesis 2 was not accepted.

Table 10

Classification Results of Remedial English Students

Predicted Group Membership
Actual Group 

1 2
1. Unsuccessful 

57.5% 42.5%
No. of Cases 87 50 37

2. Successful 
46.8% 53.2%

No. of Cases 79 37 42
Percentage of Cases Correctly Classified: 55.42%

Hypothesis 3 stated that students who had no
remediation in algebra and were successful in college level
algebra will be differentiated from students who had no
remediation in algebra and were unsuccessful in college
level algebra by the variables of ethnicity, high school
mathematics grade average, Metropolitan Achievement Test
mathematics raw score, age, gender, marital status,
financial aid status, college major, and the number of
credit semester hours enrolled in college. As shown in
Table 11, the stepwise discriminant function analysis of
these variables resulted in the selection of the high school
mathematics grade average, financial aid status,
Metropolitan Achievement Test mathematics raw score, and
gender as the best discriminators between the successful



nonremedial algebra students (N = 341) and the unsuccessful

nonremedial algebra students (N = 124).

Table 11

Summary of Discriminator Selection Criterion for the

Discriminant Function Analysis for Nonremedial Algebra

Students N = 465

F* to Enter Wilks'

Step Variable or Remove lambda df Signif.

1 H.S. Math avg. 53.6641 .89613 1 <.0001

2 financial aid 28.9177 .88874 1 <.0001

3 MAT Math score 20.2134 .88375 1 <.0001
4 gender 15.6249 .88038 1 <.0001

*(F > 1.00)

With the F ratio for each of these variables meeting

the F criterion to enter for further analysis (F > 1.00),

an analysis of the discriminating power of these four

variables was conducted. The results of the discriminant

function analysis are found in Table 12. The discriminate

function separating the two groups of students included,

in order of discriminating power, the high school

mathematics grade average, financial aid status, MAT

mathematics raw score, and gender. According to the

standardized coefficients, the high school mathematics

grade average had almost three times the discriminating

power as the next closest variable, financial aid status.
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In combination, the high school mathematics grade average

and the MAT mathematics raw score have more than twice

the power of the remaining two variables in the separation

of the two student groups. Therefore this discriminant

function can be identified by the dominant characteristic

of previous academic achievement measures (see Table 12).

Table 12

Discriminating Power of Discriminant Function for

Nonremedial Algebra Students N = 465

Discriminant Wilks' Chi-

Function lambda Square df Significance

1 .8803835 58.730 4 <.0001

Standardized Unstandardized

Discriminators Coefficients Coefficients

1. H.S. Math avg. 0.84081 0.1143306

2. financial aid -0.28402 -0.9862187

3. MAT Math score 0.23156 0.3924522E-01

4. gender 0.17947 0.3597911

The unstandardized coefficients for each of the

discriminating variables and a constant (-11.43589) were

used in the computation of a discriminant score for each

subject. These discriminant scores were plotted to the

nearest tenth along a continuum and in relation to class

centroids (see Figure 3). There was considerable overlap

of the two groups. Thus these four discriminators did
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not contribute significantly to the prediction of success

for community college nonremedial algebra students.

An analysis of the classification of the original

set of cases was conducted to determine the percentage

of cases correctly classified by the discriminator variables

(see Table 13). Only 66.88% of the known group members

were correctly classified by these four discriminators.

Based on the linear comparison of group discriminant scores

and the low percentage of cases correctly classified by

the discriminating variables, Hypothesis 3 was not accepted.

Table 13

Classification Results of Nonremedial Algebra Students

Predicted Group Membership

Actual Group 1 2

1. Unsuccessful 66.1% 33.9%

No. of Cases 124 82 42

2. Successful 32.8% 67.2%

No. of Cases 341 112 229

Percentage of Cases Correctly Classified: 66.88%

Hypothesis 4 stated that students who had remediation

in algebra and were successful in college level algebra

will be differentiated from students who had remediation

in algebra and were unsuccessful in college level algebra

by the variables of ethnicity, high school mathematics

grade average, MAT mathematics raw score, age, gender,
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marital status, finanacial aid status, college major, and

the number of semester credit enrolled in college. In

the stepwise discriminant function analysis, five of the

variables met the criterion for further analysis (F > 1.00)

as shown in Table 14.

Table 14

Summary of Discriminator Selection Criterion for the

Discriminant Function Analysis for Remedial Algebra Students

N = 356

F* to Enter Wilks'

Step Variable or Remove lambda df Signif.

1 college major 4.47431 .98752 1 .0351

2 H.S. Math avg. 3.78618 .97900 1 .0236

3 age 3.01426 .97495 1 .0301

4 marital status 2.67563 .97041 1 .0318

5 MAT Math score 2.47575 .96584 1 .0319

*(F > 1.00)

With the F ratio for each of the selected variables

meeting the F criterion to be entered for further analysis

(F > 1.00), an analysis of the discriminating power of

these variables was conducted. The discriminant function

separating the two groups of students included, in order

of discriminating power, college major, high school

mathematics grade average, age, marital status, and the

MAT mathematics raw score as shown in Table 15. The



52

standardized coefficients indicate the relative contribution

of each discriminator to the overall function, regardless

of the sign of the coefficient. Thus, the college major

can be considered to exert more discriminating power to

the separation of the two groups of students than any other

of the selected variables within the function.

Table 15

Discriminating Power of Discriminant Function for Remedial

Algebra Students N = 356

Discriminant Wilks' Chi-

Function lambda Square df Significance

1 .9658403 12.217 5 .0319

Standardized Unstandardized

Discriminators Coefficients Coefficients

1. college major -0.58415 -1.3153110

2. H.S. Math avg. 0.47331 0.6368319E-01

3. age 0.44297 0.3065211

4. marital status -0.39975 -1.1294680

5. MAT Math score 0.38474 0.6601363E-01

The unstandardized coefficients for each of the five

discriminators (see Table 15) and a constant (-9.901812)

were used in the computation of a discriminant score for

each subject in this group. The discriminant scores

obtained for each subject on the function were plotted

to the nearest tenth along a continuum and in relation
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to class centroids in Figure 4. This representation of

all the discriminant scores indicated considerable overlap

along the discriminant function continuum. Therefore the

five discriminating variables did not contribute

significantly to the separation of the unsuccessful remedial

algebra students (N = 169) from the successful remedial

algebra students (N = 187). An analysis of the percentage

of correctly classified cases for each group is depicted

in Table 16. Only 57.30% of the known group members were

correctly classified by the discriminant function. This

classification by the discriminant function was only

slightly better than chance. Based on the significance

of the discriminant function and the low percentage of

correctly classified group members, Hypothesis 4 was not

accepted.

Table 16

Classification Results of Remedial Algebra Students

Predicted Group Membership

Actual Group 1 2

1. Unsuccessful 53.3% 46.7%

No. of Cases 169 90 79

2. Successful 39.0% 61.0%

No. of Cases 187 73 114

Percentage of Cases Correctly Classified: 57.30%
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Discussion

An examination of the discriminant analysis shows

that the data did not support Hypothesis 1, which stated

that students who had no remediation in English and were

successful in college level English would be separated

by demographic variables and measures of previous academic

achievement from students who had no remediation in English

and were unsuccessful in college level English. Data in

Tables 5, 6, 7, and Figure 1 show that even though six

variables created a significant discriminant function,

the two groups of students exhibited considerable overlap

of group members. The discriminant function correctly

classified only 62.82% of the subjects when it was applied

to known group members.

Although the study by Dumont and Jones (1983) suggested

that demographic variables can predict successful academic

achievement in college level English students, the previous

academic achievement measure of the high school English

grade average was the most powerful discriminating variable

in this study, exhibiting more than three times the

discriminating power of the second highest discriminator,

ethnicity. Shown by the low percentage of correctly

classified cases, this study did not substantiate the

findings that demographic characteristics of nonremedial

English students contribute significantly to the prediction

of success in college level English.
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Hypothesis 2 stated that students who had remediation

in English and were successful in college level English

would be separated by certain demographic characteristics

and measures of previous academic achievement from students

who had remediation in English and were unsuccessful in

college level English. Tables 8, 9, 10, and Figure 2 show

that even though the variable of high school English grade

average created a significant discriminant function, the

two groups were not distinctly different as shown by the

considerable overlap of group membership when the

discriminant function was plotted on a continuum. Only

55.42% of the cases of known group membership were correctly

classified by the discriminant function. The discriminant

function was only slightly better than chance in the

classification of remedial English students into categories

of success based solely on their high school English grade

average. This study supports the findings of Putty (1979),

and Rodwick and Grady (1976), but did not support the views

of Begle (1979) that previous academic achievement is the

best predictor of long term academic success.

Hypothesis 3, which stated that students who had no

remediation in algebra and were successful in college level

algebra would be separated by certain demographic variables

and measures of previous academic achievement from students

who had no remediation in algebra and were unsuccessful

in college level algebra, was not supported. Tables 11,
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12, 13, and Figure 3 show that even though the variables

of high school mathematics grade average, financial aid

status, Metropolitan Achievement Test mathematics raw score,

and gender created a significant discriminant function,

they did not contribute to a distinct separation between

the two groups of students. The discriminant function

classified only 66.82% of the known group members correctly.

This study did not support the findings of Edwards (1971)

or Dumont and Jones (1983) that demographic variables and

measures of previous academic achievement contribute

significantly to the prediction of academic success.

Hypothesis 4, which stated that students who had

remediation in algebra and were successful in college level

algebra would be separated by certain characteristics and

previous academic achievement measures from students who

had remediation in algebra and were unsuccessful in college

level algebra, was not supported by the data. Tables 14,

15, 16 and Figure 4 show that the five variables selected

as discriminators did not provide a significant separation

between the two groups of remedial algebra students. The

discriminant function classified only 57.30% of the known

group cases correctly which is only slightly better than

chance. Thus the variables of college major, high school

mathematics grade average, age, marital status, and the

Metropolitan Achievement Test mathematics raw score created

a significant discriminant function, but allowed
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considerable overlap between the two groups of remedial

algebra students.

This study cannot confirm or reject the hypothesis

that success in college level algebra and English can be

predicted by the records of previous high school academic

achievement and certain student demographics. Of all the

variables studied, the record of previous high school

academic achievement appeared to exert the most influence

on the prediction of success in college courses in English

and algebra. Although this variable appeared to be the

strongest discriminator in this study, the statistical

method used did not support this significantly.

Related Findings

An examination of the group means (see Appendix) shows

that females were a slight majority in the successful groups

in the nonremedial algebra and English groups. Females

accounted for 54% and 57% of the successful students in

those two populations. Males slightly predominated the

unsuccessful groups in both remedial and nonremedial algebra

and English (nonremedial English = 54%, remedial English

= 63%, nonremedial algebra = 57%, remedial algebra = 53%).

This finding supported Astin's (1971) finding that gender

is a moderating influence when predicting academic success.

The members of this study can be characterized as

younger than the average community college student, majoring
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in academic coursework, unmarried, not dependent on

financial aid, caucasian, and enrolled in 10 to 11 semester

credit hours. By using the Metropolitan Achievement Test

scores as a predictor variable, the age group was limited

to 18 to 20 year olds. This limitation may have caused

the marital status variable to be skewed toward single

status. The financial aid status variable may have been

skewed also due to this age group's dependency on their

parents for financial support. In future research, the

use of other achievement tests should be investigated to

allow for a greater distribution of age groups among the

study population. With a larger distribution of the age

variable (see Table 1), the demographic variables may exert

a more powerful influence in the discriminant function.

In the nonremedial groups studied in Hypothesis 1

and Hypothesis 3, the results of the discriminant analysis

of variables contributing to the distinct separation of

the groups based on successful completion of the college

level courses in algebra and English showed that they had

three variables in common. These variables selected by

the discriminant function analyses were the high school

grade average, the financial aid status, and gender.

Subsequent research is needed before attempting to design

counseling approaches based upon these findings due to

the negligible differences between the mean scores of the

various groups (see Appendix), but there does appear to
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be some influence of these variables on the success of

nonremedial students in college level algebra and English.

In Hypothesis 2 and Hypothesis 4, the only predictor

variable selected by the discriminant function analyses

shared by the remedial students in algebra and English

was the high school grade average in those subjects. This

result is probably due to the fact that all of the remedial

students experienced academic difficulty in those subjects

while in high school. Controlling for this variable in

future research would allow investigation of the demographic

characteristics independent of the influence this variable

may exert.

Summary

Although this study did not show that demographic

characteristics and measures of previous academic

achievement could predict academic success of community

college algebra and English students, high school grade

averages seemed to be more relevant than any other variable

studied. Due to the lack of demographic diversity among

the population studied, it is possible that significant

differences could exist in a more representative sample

of a community college population. Perhaps the demographic

variables did not provide any unique information beyond

that found in the measures of previous high school academic

achievement. This study did not support the findings of

Astin (1971) and Dumont and Jones (1983), but the value
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of their findings should not be diminished until further

research can be investigated. In summary, this study failed

to differentiate successful community college students

in algebra and English from unsuccessful community college

students on the basis of demographic characteristics and

previous high school academic achievement measures.
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Hypothesis 1 Group Means and Standard Deviations for

Nonremedial English Students for Each Variable N = 667

Unsuccessful Students Successful Students

Variables Means SD Means SD

1. age 18.84806 1.31341 18.60156 1.24120

2. gender 1.46290 0.49950 1.56771 0.49604

3. marital 1.12014 0.32570 1.16406 0.37082

4. fin. aid 0.21201 0.40946 0.13802 0.34537

5. ethnicity 1.52650 0.86408 1.33594 0.72202

6. H.S. Engl. 78.24382 6.71934 82.47917 6.51406

7. MAT Engl. 42.65018 7.45396 45.29688 6.45170

8. major 1.35336 0.47886 1.27865 0.44892

9. hours 10.46290 4.28520 10.13281 4.79344

Hypothesis 2 Group Means and Standard Deviations for

Remedial English Students for Each Variable N = 166

Unsuccessful Students Successful Students

Variables Means SD Means SD

1. age 19.32184 2.82223 19.44304 2.62506

2. gender 1.37931 0.48803 1.46835 0.50219

3. marital 1.04598 0.21065 1.06329 0.24504

4. fin. aid 0.27586 0.44954 0.21519 0.41358

5. ethnicity 1.81609 0.92169 1.84810 0.97519

6. H.S. Engl. 72.45977 5.63792 74.96203 6.50728

7. MAT Engl. 36.85057 7.25536 38.62025 7.06981

8. major 1.45977 0.50127 1.27865 0.44892

9. hours 10.46290 4.28520 10.13281 4.79344
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Hypothesis 3 Group Means and Standard Deviations for

Nonremedial Algebra Students for Each Variable N = 465

Unsuccessful Students Successful Students

Variables Means SD Means SD

1. age 18.52419 0.88771 18.48094 1.15698

2. gender 1.43548 0.49783 1.53959 0.49916

3. marital 1.08065 0.27339 1.12610 0.33245

4. fin. aid 0.15323 0.36167 0.07038 0.25616

5. ethnicity 1.33871 0.74230 1.36950 0.78860

6. H.S. Math 78.40323 7.42542 84.05279 7.32824

7. MAT Math 38.13710 5.93643 39.83578 5.88738

8. major 1.16129 0.36929 1.18182 0.39380

9. hours 10.53226 4.70501 10.50147 5.16300

Hypothesis 4 Group Means and Standard Deviations for

Remedial Algebra Students for Each Variable N = 356

Unsuccessful Students Successful Students

Variables Means SD Means SD

1. age 18.71598 1.26389 18.92513 1.59123

2. gender 1.47337 0.50077 1.46524 0.50013

3. marital 1.15976 0.36748 1.13369 0.34123

4. fin. aid 0.14793 0.35608 0.19251 0.39533

5. ethnicity 1.46746 0.82401 1.40642 0.76591

6. H.S. Math 74.82507 7.53377 76.20856 7.33927

7. MAT Math 33.91124 5.74646 34.88770 5.90090

8. major 1.31361 0.47796 1.21390 0.41116

9. hours 10.79290 4.62122 10.97861 4.26912
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