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ABSTRACT 

A quasi-experimental correlated groups (QCG) model is used to compare the 

effectiveness of three methods of mathematics remediation available to students 

at Texas Tech University. The remedial methods compared are large classes with 

multiple-choice testing, small classes with open-response testing, and a self-paced, 

self-study program with no testing. The study is limited to traditionally aged stu

dents (18-22 years old) who were enrolled in a remedial mathematics program at the 

university during the spring semester of 1990. Many of these students were enrolled 

in remedial mathematics because they failed to pass the mathematics portion of the 

Texas Academic Skills Program (TASP) exam in the fall of 1989. 

The QCG model allows students to be matched between groups by several con

trol variables to obtain a degree of experimental control over variations in skills, 

aptitudes, motivation, and study habits. The variables used for matching were 

gender, age, TASP math score (if taken), SAT math score, SAT verbal score, and 

percentile rank in the high school graduating class. 

The outcome variables used to evaluate the effectiveness of the remedial pro

grams include student retention, repetition of the remedial course, degree of success 

in regular math courses following remediation, total credit hours earned to date, 

and overall grade point average. Outcome variables are evaluated not only for the 

correlated groups sample (N = 78), but for all students who failed the math portion 

of the TASP exam (N = 80) and for the entire population under study (N = 202). 

No significant differences between remedial progran:is were found in student re

tention, repetition of the remedial course, or the degree of success in regular math 

classes following remediation. The correlated groups sample showed significantly in

ferior results for the self-paced program in both total credit-hours and overall grade 

point average. The self-paced students averaged 13.1 credit-hours with a GPA of 

0.857, while the large classes averaged 19.8 credit-hours with a GPA of 1.555 and 

the small classes averaged 29.4 credit-hours with a GPA of 1.598. Similar signif

icant results were found for the entire population. For this reason, the self-pacc^d 

remediation program was judged to be less effective than the other two methods 

tested. 
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CHAPTER I 

RATIONALE 

1.1 Statement of Purpose 

The research will measure the comparative effectiveness of three remediation 

delivery systems available to entering college freshmen at a major state university 

in Texas. The study is limited to remediation in mathematics, but the methodology 

could be applied to other remedial topics. The study is to determine if one or more 

of the remediation delivery systems produces significant differences in outcomes 

compared to the others. 

1.2 Contribution of the Study 

The advent of the Texas Academic Skills Program (TASP) has forced educators 

at public colleges and universities throughout the state to develop plans for teaching 

students who arrive without the necessary skills and information to do college-level 

work. Millions of dollars have been appropriated by the state to help these students 

succeed (Jes'son,1990). 

If these appropriations are spent effectively, there are assumed societal benefits. 

The students will complete a college education, the college will retain more students, 

and our society will have the benefits of having more well-educated people. If 

these resources are not spent effectively, there will be many young people who are 

frustrated in their attempt to obtain a college education. Colleges and universities 

will have to cope with declining enrollments, and, perhaps most importantly, our 

society will be under-supplied with the sort of people it needs to prosper in an 

increasingly complex and interdependent world. 

The allocation of educational resources is the primary responsibility of coll(\i>;e 

administrators but it is an impre^^sf^ enterprise at bes<̂  The research may demon

strate that one remediation scheme is more effective than others. If so, then perhai)s 

that scheme should be expanded to serve more students. Similarly, the project may 

demonstrate that one scheme is less effective than others. In that case, perhaps the 

students should be channeled in another direction. 
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But even if no difference at all is found in the effectiveness of the remediation 

dehvery systems being studied, a useful result will have been achieved. This is 

because the dollar and manpower costs of the various methods are not equal. A 

detailed study of the costs involved is beyond the scope of this project, but some 

estimates can be made. 

Based on information obtained from the Department of Mathematics, the Of

fice of Research Services, and the TASP Coordinator's office, approximate direct 

instructional costs for teaching remedial algebra in small classes, in large classes, 

and by self-paced study were calculated. For small classes (approximately 30 stu

dents), the cost was about $74 per student per semester if the class was taught by 

a teaching assistant and $256 per student per semester if the class was taught by 

an assistant professor. For larger classes (approximately 200 students), costs were 

reduced to about $22 per student per semester if the class was taught by a teaching 

assistant and $77 per student per semester if the class was taught by an assistant 

professor. 

If students chose to obtain remediation in a self-paced, non-class format, there 

were a number of resources available to them. These include computer tutorials, 

instructional videotapes, printed study guides, and the services of a, tutor. Not all 

students use all these resources, but the direct cost to furnish them was about $20 

per student per semester. Details of these cost estimates are given in Appendix A. 

It is not the purpose of this research to analyze all the permutations of instruc

tional costs versus instructional effectiveness possible at the university. However, if 

it is demonstrated that one remediation method is as effective as another, then costs 

can more properly be used as the criterion for determining which systems should 

be implemented or continued. 

1.3 Existence of the Problem 

One of the major problems facing American colleges and universities ir r-̂  

cent years has been the rapid growth in the number of underprepared students 

(Astin,1985). Underprepared students are defined as those whose skills in either 

reading, writing, or mathematics are not sufficient to allow them to do colleger-

level academic work. One study committee illustrated its understanding of l)asic 

college-level skills with the following examples: 



• the ability to recognize different purposes and methods of writing, to iden

tify a writer's point of view and tone, and to interpret a writer's meaning 

inferentially as well as literally; 

• the ability to vary one's writing style, including vocabulary and sentence struc

ture, for different readers and purposes; 

• the ability to use effectively the mathematics of integers, fractions, and dec

imals; ratios, proportions, and percentages; roots and powers; algebra and 

geometry. (Hardesty et al.,1986,p.l8) 

There are many students who meet admission requirements but lack skills in 

reading, writing, or computation. One researcher found that the number of freshmen 

needing tutoring in specific courses doubled between 1975 and 1985 (Astin,1985). 

In 1984, a statewide test in New Jersey found that of all entering freshmen in the 

state's colleges and universities, 27 percent were proficient in verbal skills and only 

11 percent met standards in elementary algebra (Morante, 1986). The Southern 

Regional Education Board (1988) found that 36 percent of the freshmen who en

tered 404 public institutions needed basic skills remediation in one or more areas of 

reading, writing, or mathematics. In addition, it found that the problem existed in 

all types of institutions. Some sort of basic skills training was needed by 37 percent 

of the freshmen who entered two-year colleges, by 38 percent of those who entered 

four-year colleges, and by 22 percent of those who entered the most prestigious 

doctoral/research universities. 

Another measure of the problem is the number of institutions offV r̂ing remedial 

training in basic skills to entering freshmen. One survey (Lcderman,19S5) found 

that more than 80 percent of the 1269 responding institutions offered basic skills 

courses in reading, writing, and mathematics. It is not surprising that such courses 

are offered at 90 percent of the two-year institutions, but it is surprising that they 

are offered at 62 percent of the selective private four-year schools. Even mort^ 

surprising is that basic skills courses are taught at 45 percent of the pri^stigious 

private universities surveyed. 

One conclusion which can be drawn is that the public schools have failed to 

demand mastery of basic skills. New Jersey results indicate that only 29 pen-

cent of recent high school graduates in the state had verbal skills sufficient to do 
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college-level work. Only 38 percent were competent in routine arithmetic and the 

results for algebra were even worse, with only 14 percent demonstrating proficiency ^ ^o 

(Morante,1984). Even though pubhc school reforms have been undertaken in many 

states to help solve these problems (Bandy,1985) (Jaschik,1986)r it will be years 

before the effect of the reforms can be known at the college level. For the present 

colleges and universities must deal with students who may well have the intellect 

for a college education but not the skills to obtain and utilize it. 

One especially disturbing aspect of the basic skills problem is that some colleges 

and universities also fail to demand that students master them. Although many 

schools offer basic skills training and some require it, at least one researcher found 

that successful completion of such courses could not be identified as a factor in 

later success in regular college courses (Roueche,1985). Another found that "it was 

possible for a student to travel the academic curriculum in some institutions without 

ever writing an essay beyond what was required in freshman English and without 

ever taking a math course" (Gordon,1988,p.26). 

A committee appointed to study the basic skills situation in Texas included the 

following statement in their report: "We must intervene at every level. It is bad 

enough that our high schools are graduating students who are deficient in reading 

or writing or computation, but it is inexcusable that our universities are graduating 

them with the same deficiencies" (Hardesty et al.,1986,p.26). 

Colleges and universities have responded to the basic skills problem in vari

ous ways, but the most common response has been for the institutions to provide 

diagnostic testing and remedial instruction for incoming students. 

Public colleges and universities, whose policies are often dictated by their state 

legislatures, are beginning to follow a more stringent course. By 19SG, eleven states 

had enacted legislation requiring basic skills testing for either high school seniors or 

college freshmen (Jascliik,19S6). Most had also enacted legislation either encourag

ing or requiring public colleges ?̂ nd universities to provide remedial training to at 

least some of their students. New Jersey had one of the first basic skills testing pro

grams for college freshmen. It has been requiring the test since 1978 (Jaschik,198G). 

In addition to requiring the test for all freshmen entering public colh^ges and univer

sities in the state, the State Board of Education instructed each public institution 

to assess "the character and effectiveness of their remedial programs" and to report 



annually on those programs to the State Department of Higher Education and to 

the institution's Board of Trustees (Morante,1984,p.2). (Details of the New Jersey 

program are given in Morante, 1984,Parts I k II, and in Morante, 1986.) By 1986, 

seven states (California, Georgia, Florida, Arkansas, Idaho, Illinois, and New York) 

had instituted programs modeled on the New Jersey Plan (Jaschik,1986). 

In the spring of 1987, the Texas Legislature enacted House Bill 2182, which man

dated the creation and administration of the Texas Academic Skills Program along 

lines similar to the New Jersey Plan. In particular, basic skills testing and remedi

ation were required under policies to be developed by the Texas Higher Education 

Coordinating Board and the State Board of Education (Texas Higher Education 

Coordinating Board,1988). 



CHAPTER II 

REVIEW OF RELATED LITERATURE 

Kirk (1972) assessed the effectiveness of several innovative programs for high-

risk students at four community colleges in Texas. Effectiveness was measured in 

terms of student persistence, as measured by number of semesters of enrollment, and 

academic performance, measured by grade-point average. High-risk students were 

randomly selected from treatment groups and control groups at the four schools. 

ACT scores, ethnic background, and academic year were used as control variables. 

Kirk's conclusions were that the programs were effective in enhancing both stu

dent persistence and performance over that of students in the control groups. The 

programs were deemed especially effective for minority group students, for whom 

persistence and performance gains over the control group were larger than for ma

jority students. The observation was also made that the programs' effectiveness by 

these two measures increased from year to year. 

Craig (1975) replicated Kirk's study, using samples of students from three com

munity colleges in Virginia, but found substantially different results. Students in 

developmental programs did not persist at rates higher than those in control groups 

nor did they make better grades. In addition, there seemed to be little variation in 

results between majority and minority students. 

Pace (1984) assessed the effectiveness of a remediation program at a four-year 

college in Louisiana by comparing the academic outcomes of a group of freshmen in 

a remedial program to a similar group who were not remediated. He found no differ

ences in grades in the first degree-level courses in English or mathematics between 

the groups, but did report that the students who received remedial instruction re

mained at the university for a longer period of time than those who did not. Pace 

also observed that the best predictor of academic persistence and success was the 

student 's high school English grade. 

Eckart (1984) investigated the comparative effectiveness of two methods of teach

ing remedial mathematics at a community college in New York. One method was 

a group-paced mastery instruction system, the other a more traditional lecture dis

cussion method. Students in both groups were given an initial test of mathematics 
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ability and a test to determine feelings about and confidence in doing mathemat

ics. In addition, common demographic variables were collected and analyzed. The 

outcome variables used were course dropout rate and student performance on an 

achievement test. The group-paced mastery program was judged to be more effec

tive because it had a sharply lower drop-out rate than the traditional method and 

because its students scored significantly better on the posttest. None of the con

trol variables, including the test of math abifity, was a significant predictor of final 

performance, but ability was less important in predicting outcomes for the mastery 

group than for the traditional group. 

Fernandez (1985) compared the effectiveness of two different strategies for teach

ing students to solve word problems in algebra. Students enrolled in a basic algebra 

course at a private university in Puerto Rico were tested for reading ability and clas

sified as either poor or average readers. Randomly selected groups at each reading 

level were taught to solve word problems by one of two methods. One method was 

direct translation using diagrams, the other was a schema method. Problem-solving 

skills were measured with a pretest and post-test developed by Fernandez. Using 

gain scores as the outcome measure, there was no significant difference between 

the instructional strategies for either reading group and no significant interaction 

between reading level and instructional method. There was a. significantly higher 

gain for poor readers than for average readers. This gain was independent of the 

teaching method used. The strategies compared were judged to be ecjually effective 

for both poor and average readers, but teachers were cautioned that both included 

detailed instruction in reading math problems. 

Treisman (1985) assessed the effectiveness of a novel honors program for minor

ity math students at a major California university by comparing their grades in a 

given regular Math course to those made by minority students in the same course 

but not in the honors program. He also compared graduation rates and the achieve-

mer t of a math-related degree to determine the long term effects of the program. 

The program was considered to be effective for minority students because i)rograiii 

students averaged a full letter grade higher in the math course than non-inograin 

minority students, graduated at a higher rate, and earned a greater proi)ortion of 

math-related degrees. 



Barrett (1985) used a repficated single group pretest-posttest design to compare 

two methods of teaching remedial arithmetic to students at a technical school in New 

York. Gain scores showed both methods to be equally and substantially effective in 

enhancing the ability of the students to do routine computations. 

Nelson (1985) measured the effectiveness of a developmental program for enter

ing freshmen at a small four-year college in Kentucky by comparing outcomes of a 

random sample of program students to those of a random sample of non-program 

students with similar backgrounds and similar scores on the California Achievement 

Test. After completing the developmental program, students made significantly 

better grades in freshman EngHsh and math courses, remained at the university in 

greater proportion, and earned significantly higher grade point averages than stu

dents who did not participate in the developmental program. However, the claims 

for program effectiveness are clouded because the statistical computations neglect 

the 27% who started but did not complete the developmental program. 

Lum (1985) attempted to measure the effect of voluntary versus compulsory 

remediation in writing among students at ten Michigan community colleges. He 

compared grades in the remedial course, retention, grade-point average, and degree 

completion rates between large groups of students who were either required to take 

a remedial writing course, volunteered to take the course on administrative recom

mendation, or declined to take the course even though it was recommended. There 

was no difference in grades in the remedial course between volunteers and com

pulsory participants, but in retention rates, degree completions, and grade point 

averages, participants did far better than nonparticipants. There were only small 

differences between voluntary and involuntary participants, leading Lum to con

clude that the course was not only effective but should be made mandatory at all 

the institutions for students who seemed to need it. 

Brown, F. (1986) measured 18 demographic, 3 achievement, and 2 affective vari

ables to determine which could be r-^^ated to the success of community college stu

dents in a remedial arithmetic course. All 23 variables had statistically significant 

relationships with course performance, but twenty of the variables explained less 

than 5% each of the variance in course performance. The only variables which ex

plained more were the three achievement variables. Scores on an arithmetic pretest 

explained 46.8% of the variance; scores on a test of reading comprc4iension 
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accounted for 13.7%; and scores on a vocabulary test explained 8.4%. These findings 

support the conclusion that demographics and affective concerns are less important 

than placement testing in designing remedial programs. 

El-Zein (1986) determined the effect of a remedial math course on the grades 

of students in a subsequent regular math course at a large university in California. 

Effects were measured separately for those students who took the remedial course 

for credit and for those who took it as a non-credit course. Results were measured 

for two follow-up courses. Remedial students did better than regular students in 

the first course but not in the second, though they did no worse. This indicates 

that the students were successfully mainstreamed in mathematics by the end of the 

second course. Failure rates were reduced in the first course, indicating that the 

remedial course was helping to screen students. In addition, students who took the 

remedial course for credit did better in both subsequent courses than did those who 

took it as a non-credit course. 

Emley (1986) compared the effectiveness of two different instructional strategies 

(group versus individual) in a remedial algebra course for college students. Controls 

were introduced for personality type and attitudes toward mathematics. There was 

no effect on algebra achievement in general, but two significant effects were seen. 

One was that the group approach had a much higher completion rate (83% versus 

54%) than the individualized instruction, the other was that Introvert students per

formed significantly better in the group settings than in individual study. Attitudes 

toward mathematics had no measurable performance on persistence or achievement 

under either instructional method. 

Kenison (1986) created a mathematical model to replace a mathematics place

ment test being used at a private Southern university. The independent variables 

considered for the model were SAT scores (Math and Verbal), high school grade 

point average, high school rank, number of years since last math course, and gen

der. The best predictors of success were the SAT Math score and high school grade 

point average. The model was compared to the placement test in placing freshmen 

in either honors, regular, or remedial math courses and found to be at least as 

accurate as the placement test in predicting student success. 

Jou (1986) did a meta-analysis of placement and outcome data to explore the 

effects of remediation programs at nineteen two- and four-year schools in Georgia. 
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Significant effects were found for mathematics remediation and for overall grade 

point average but not for persistence or for English. Standardized tests such as the 

SAT or ACT were the most effective means of identifying high-risk students in need 

of remediation, followed by high school grade average. 

Canino (1986) compared the effectiveness of two different approaches to com

puterized instruction in remedial mathematics for students at a four year college in 

Puerto Rico. The students were classified by mathematics ability (poor or average) 

using a pretest and by cognitive style (field dependent or independent). Gender was 

also used as a classification variable. The two approaches to computerized instruc

tion were the algorithmic method and the discovery method. Math achievement 

was measured by a standardized posttest. A questionnaire attached to the posttest 

asked for the students ' reactions and evaluations of the instructional method used. 

No significant differences were found in achievement between the methods by ability, 

gender, or cognitive style. There was one significant result in student reactions: field 

independent students rated computerized instruction higher than field dependent 

students for both methods tested. 

S. Brown (1986) assessed the effectiveness of a remedial math course at a research 

university using a pretest-posttest design and by measuring its effect on students' 

grades in a follow-up course. The course was effective in raising posttest grades 

but showed a negative effect on performance in the following course. Experimental 

controls were not adequate to determine if this was the result of an ineffective 

remedial course or of faulty placement procedures. 

Fit ts (1987) tested the effectiveness of a summer "bridge" program for students 

entering five community colleges in New Jersey. Outcomes were measured by gain 

scores on the New Jersey College Basic Skills Placement Test (NJCBSPT), semester 

hours earned by the end of the fall semester, grade-point averages, and changes in 

locus of control as measured by a standard test. Students in the bridge program 

were compared to a control group of students who did not participate in the bridge 

program. There were no significant differences between the groups in locus of con

trol, NJCBSPT gain scores, or GPA, but bridge students had earned more semester 

hours credit by the end of the first semester. 

Krinsky (1987) compared two modes of remedial instruction in mathematics 

for incoming students at a four-year college in California. A self-paced system 
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of instruction was compared to traditional teacher-paced lecture classes in basic 

algebra. The outcome measures were persistence in the remedial course, success 

in the remedial course, success in a follow-up course from the regular mathematics 

curriculum, math anxiety level, and changes in course of study. In addition, Krinsky 

investigated the relation of math attitudes and demographic data to success in the 

remedial course. Math performance before remediation was measured by a pretest 

of arithmetic and beginning algebra. Students in the teacher-paced classes were 

significantly more likely to complete remediation than those in the self-paced course. 

No significant differences were found in the follow-up course, in math anxiety, or in 

changes of major. Variables which affected success in the remedial course include 

pretest score, age, gender, and year of first admission to the college. 

Grove (1987) compared audio-visual tutorial instruction in elementary algebra 

to traditional classroom instruction for community college students in Tennessee. 

Outcome measures used were gain scores from pretest to posttest, course grades, 

course completion, and attitudes toward learning mathematics. There were no 

significant differences in gain scores or in attitudes toward learning mathematics, 

but a significantly greater percentage of the students in the traditional classroom 

setting completed the course. In addition, the traditional students posted higher 

grades for the course. There was only a moderate positive correlation between 

posttest scores and course grades for either group. 

Porter (1987) evaluated the effectiveness of a developmental mathematics course 

taught at three universities in Mississippi by comparing the grades in College Alge

bra earned by 202 participants in the developmental course to those earned by 482 

members of a control group which received no developmental training. Students in 

the developmental group all scored 10 or 11 on the ACT Math section. Students in 

the control group all scored 12 or 13 on the same test. The developmental course 

was deemed to be effective because the developmental group made significantl}' 

higher grades in College Algebra than did the control group. 

Morgan (1988) investigated the notion that basic math skills could be remediated 

concurrently with students ' participation in a first year liberal arts mathematics 

course. Developmental students registered for the liberal arts course and for a one 

credit-hour math skills laboratory were compared to develoi)mental students who 

followed a self-paced developmental program based on individual study. Outcome 
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measures included a posttest of basic skills, eventual completion of the liberal arts 

course, grade in the liberal arts course, and an attitude survey. Outcomes for two 

control groups of nondevelopmental students in the same course were included for 

the last three measures. One control group had classes with the developmental 

students; the other did not. There were no significant differences in attitudes, but 

the concurrent students showed a greater gain in basic skills and a better pass rate 

in the course than did the self-paced students but their pass rate was not as high 

as the nondevelopmental students. The presence of the developmental students 

in the classroom was reported to have a negative effect on the performance of 

nondevelopmental students. 

One conclusion which may be drawn from the available literature is that op

erational definitions of effectiveness for remedial courses vary a great deal among 

institutions. This is not unexpected because the expficit and impHcit goals of re

medial programs also vary. At some institutions, the purpose of remediation is to 

enable students to pass a test, such as the TASP exam, or to pass a particular 

course. In others, the purpose seems to be to prepare students to meet minimal 

core curriculum requirements. Some schools take a more holistic view and try to 

equip students to persist in their chosen course of study and to ultimately succeed 

in earning a degree. 

Since the goals of remediation vary, it is appropriate that measures of effec

tiveness also vary. Programs with short-term goals use short-term measurements, 

such as passing a test or passing the remedial course. Measures such as success 

in a follow-up course or retention at the school for a given period of time may be 

used to look beyond the immediate but still obtain timely evaluation of the pro

gram. Longer term measures such as overall academic performance and eventual 

degree completion can help to gauge the ultimate impact of the remedial program 

on students ' educations, but these are most useful over the long term. 

In addition to being appropriate to the goals of the specific program being 

studied, three other qualities seem desirable in measures of remedial effectiveness. 

Such measures should be objective, non-intrusive, and easily replicable. None of the 

studies cited here have shown that subjective variables such as measures of attitude, 

anxiety, or affinity for mathematics, are related to performance; in fact several 

(Eckart, Krinsky, Brown, Morgan, and Emley) reported that thev were not. Tlu^ 

I 
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measures should be non-intrusive to avoid the possibility that the measure or related 

da ta collection activities might affect the structure of the remedial program or the 

students ' involvement in it. Fernandez (1985) and Morgan (1988) are examples of 

studies which were adversely affected by intrusion of the evaluation process into the 

educational process. 

Finally, the measures used to evaluate the effectiveness of remedial programs 

should be easily replicable. This will increase administrators' confidence in the 

results and facilitate long-term monitoring of the remedial program. Replicability 

can be enhanced by using measures based on incidental and existing data, such as 

student admissions information and student transcripts rather than on measures 

which require the gathering of new data. 



CHAPTER III 

THE RESEARCH PROBLEM 

3.1 Statement of the Problem 

3.1.1 A Plan to Measure Effectiveness 

The study develops and demonstrates a model which will allow educators to mea

sure the comparative effectiveness of various remediation programs. The project 

is hmited to remediation in mathematics at a single institution, but the quasi-

experimental correlated groups (QCG) model used might be apphed to other reme

dial topics. The model helps to determine if one remediation method produces a 

significant difference in outcomes when compared to others. 

One of the difficulties in measuring the effectiveness of a remediation plan is 

that students often begin remediation with widely differing levels of skill and infor

mation. Another is that experimental control is difficult to achieve because many 

institutions require students needing remediation to obtain it before enrolling for 

regular course work. Most institutions, if not all, would not allow students to 

be randomly assigned to treatment in control groups. A significant difficulty is 

that definitions of instructional effectiveness vary between institutions and between 

observers. The QCG model helps to overcome these problems because it uses a 

predictive submodel to match students between remediation methods and because 

it allows the comparison of a wide range of outcome measures among groups. 

3.1.2 A Predictive Submodel 

The predictive submodel is an alphanumeric vector used to match students be

tween treatment groups. It includes the following criteria: 

a. Gender, 

b. Age (as determined by year of birth), 

c. SAT(or ACT) Math score, 

d. High School class rank (percentile), 

e. SAT(or ACT) Verbal score. 

The number and extent of high school math courses taken by the students is not 

included in the predictive submodel for two reasons. The first reason is that the 

14 
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information is not readily available and its acquisition would require a manual 

records search at many institutions. The second reason is that all the students 

screened into remedial programs by test scores have high school math backgrounds 

that are probably deficient in some way. Stage and Kloosterman (1989) found that 

exposure to high school mathematics was positively related to pretest scores, but 

Morante (1987) warns that high school courses may not be sufficient. He cites New 

Jersey College Basic Skills Program Test (NJCBSPT) results from 1986 which show 

that "only 2.5% of the recent high school graduates who had successfully completed 

a college preparatory mathematics curriculum were proficient in elementary alge

bra" (p.57). Thus scores on tests such as the Texas Academic Skills Proram (TASP) 

and Scholastic Aptitude Test (SAT) probably reflect the math skills actually learned 

in high school better than high school records. Roueche and Archer (1979) found 

that high school records "can be influenced by grade inflation, social promotions, 

inaccurately administered or scored tests, and a host of other factors" (p. 16). 

The final sample for the comparison of three programs is a collection of ordered 

triples matched by background, abilities, and achievements. Matching the samples 

in this way gives some control of variations such as interests, motivations, and study 

habits. The matching criteria between groups were checked by inspection for gender 

and by analysis of variance for age, high school rank, and SAT scores. A complete 

listing of the matched groups is provided in Appendix B. Each ordered triple is 

listed there together with the variables used to determine it. An index number 

was assigned to each triple; students having the same index are considered to be 

matched. 

3.2 Questions 

There are several appropriate definitions for the term effectiveness in relation 

to remedial programs; these generally vary with one's perception of the purpose 

of remediation. For the purpose of this study, remediation is defined to be the 

development of the skills, information, and attitudes necessary to pursue a coll(\ge 

education, thus several research questions can be posed. 

1. Is the student retained by the university? 
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2. Is the remedial course repeated, another remedial course taken, or does the 

student at tempt a regular course after taking the remedial course? 

3. How successful is the remedial student in the first regular course after com

pleting remediation? 

4. How successful is the remedial student in terms of the usual measures of 

general academic achievement? 

Clearly one of the results of ineffective remediation is that students are not 

retained by the university. If a difference is found in retention between remediation 

programs, then the method that retains more students is judged to be more effective. 

A major purpose of remediation is to equip students with the appropriate skills to 

complete regular college courses. If the student or the university deems it necessary 

that remediation be continued, then that purpose has not been accomplished. Some 

students may require more than one semester of remediation to be successful, but 

a program which generates a higher rate of repetition than others is probably less 

effective in meeting student needs. A program which gives more students the skills, 

information, and confidence to enroll in a regular class soon after remediation is 

probably more effective. 

Since the purpose of remediation is to equip students to be successful in regular 

courses, a program which helps its graduates achieve a greater degree or frequency 

of success in the regular college curriculum is clearly more effective than others. The 

most immediate effect should be seen in the freshman mathematics courses taken 

after the completion of remediation, but many courses outside mathematics require 

competence and confidence in mathematical concepts and reasoning. If one finds 

that a remedial program is related to better overall scholastic performances, then 

it may be considered effective in preparing students to succeed at the university. 

3.3 Hypotheses 

The general hypothesis for the QCG model is that there will be no significant 

differences in outcomes among the different remedial programs being compared. 

The formal hypotheses tested in this study are: 
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1. There is no significant difference in the proportion of students from each re

medial group who are enrolled at the university for the spring semester of 

1991. 

2a. There is no significant difference in the proportion of students from each re

medial group who have repeated mathematics remediation at the university. 

2b. There is no significant difference in the proportion of students from each re

medial group who enroll in a regular college mathematics course during the 

summer and fall semesters of 1990 or the spring semester of 1991. 

3a. There is no significant difference in the proportion of students from each re

medial group who earn a grade of C or higher in a regular college mathematics 

course during the summer and fall semesters of 1990. 

3b. There is no significant difference in the proportion of students from each re

medial group who earn a grade of B or higher in a regular college mathematics 

course during the summer and fall semesters of 1990. 

3c. There is no significant difference in the proportion of students from each re

medial group who earn a grade of A in a regular college mathematics course 

during the summer and fall semesters of 1990. 

4a. There is no significant difference in the mean total credit-hours earned by 

students in each remedial group through the end of the fall semester of 1990. 

4b. There is no significant difference in the mean grade-point average earned by 

students in each remedial group through the end of the fall semester of 1990. 

There is some evidence in the literature that traditional teacher-centered, teacher-

paced classes are more effective in teaching basic math skills than more innovative 

student-centered approaches, but measures of effectiveness vary (Eldersveld,1983). 

Two of the methods to be compared are traditional in format, but differ in class 

size and testing methods. The other method is a non-class self-paced alternative 

offered at an on-campus learning center. 



CHAPTER IV 

METHODOLOGY 

4.1 Design 

The design is quasi-experimental with three correlated groups. Each group 

was chosen from among students electing a particular remediation method. The 

design is quasi-experimental for two reasons. One is that students could not be 

randomly assigned to remediation method; the other is that no control group could 

be included in the study. Ideally students from the various remediation plans would 

be compared to a similar group of students who received no remedial training, but 

in the present situation this was impossible. State law in Texas requires that every 

student who fails a portion of the TASP exam participate in remediation if he 

is to remain enrolled at a pubhc college or university (Texas Higher Education 

Coordinating Board, 1988). Also, even if a student passes the TASP but has low 

scores on the SAT (Math) or the ACT (Math) tests, university procedures advise 

that a remedial course (Math 0302) be taken before regular classes are attempted 

(Anderson et al.,1990). 

4.2 Subjects 

The sample for study was chosen from among the group of traditional-age (18-22 

years old) freshmen entering Texas Tech who failed the math portion of the TASP 

in the fall of 1989 or who failed to meet the university's requirements to enroll 

in regular math classes. There were two administrations of the TASP during the 

fall semester, one on September 30, 1989 and the other on November 18, 1989. 

Students who did not score at least 220 points on the Math section were required to 

participate in an approved remedial program during the following spring semester. 

But the TASP alone did net ^^sign-^te a large number of remedial students in the 

fall of 1989 because approximately 70% of that year's freshmen were exempted from 

the test by prior college credit provisions in the new law (Haragan,1990). While 

this exemption will not apply in later years, it limited the usefulness of th(> TASP 

as an indicator of deficiencies for the academic year 1989-1990. A great many 

students who either passed or were exempted from the TASP exam were requirc^d 

18 
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to take a remedial math course because they failed to meet the SAT (or ACT) scores 

necessary to enroll in regular courses. 

One group of students (designated SP) consisted of students who failed to score 

at least 220 on the math portion of the TASP exam and elected to participate in 

a self-paced, non-class remediation program offered through the university's PASS 

Center. 

The PASS Center is a multimedia learning support facility which offers a variety 

of learning aids and organized study programs to supplement and enhance classroom 

instruction. Students who chose this option were required to spend one to three 

hours per week working on an individualized remediation program under the su

pervision of a tutor. Each student's program of study was developed by agreement 

between the student, his advisor, and the supervising tutor. The areas of study 

were chosen using diagnostic information from the student's TASP exam or from 

a diagnostic pretest keyed to TASP learning objectives. The most common areas 

of weakness were graphing, solving equations, and solving word problems (Webb. 

1991). 

Each student 's study plan used personal tutorials, videotape demonstrations, 

and interactive computer-aided instruction, but the mix was varied to suit individual 

learning style. The time spent by each student on remediation was monitored by 

the office of the university's TASP Coordinator using daily log sheets kept by the 

supervising tutor. 

The second group of students (designated LA) consisted of students who took 

Intermediate Algebra (Math 0302) in large classes. Enrollment in the "monster 

sections" of Math 0302 was about 200 in the spring semester and near 300 in 

the fall. These are traditional lecture classes taught by a teaching assistant or a 

faculty member, but because of the large size, homework was not graded and a 

non-traditional testing format was employed. Students were graded on the basis 

of four or five machine-graded multiple choice tests and a machine-graded multiple 

choice final examination. 

The third group of students (designated SA) consisted of students who took 

Intermediate Algebra (Math 0302) in small classes (less than 30 students). Tlu^se 

were traditional lecture classes, but homework was usually collected and graded ])y 

the teacher invariably a teaching assistant. Tests were teacher written and graded 
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and were almost always open-response. The final examination was also written and 
graded by the teacher of the class. 

The Math 0302 students selected for this study were those who either failed to 
score at least 220 on the TASP, at least 450 on the SAT (Math), or at least 18 on 
the ACT (Math). 

The sample was chosen to include all the students in Group SA, and for each 

student m that group a corresponding student was selected from Group LA and 

from Group SP. The students were matched as closely as possible by the following 

criteria, listed in order of precedence: 

1. Gender, 

2. Age (as determined by year of birth), 

3. TASP Score (math portion), if any 

4. SAT(or ACT) Math score, 

5. High School class rank (percentile), 

6. SAT(or ACT) Verbal score. 

The matching of students between groups was done manually by the author. 

Values for the matching variables for each student were written on an index card 

along with the student's social security number (SSAN). The cards were then sorted 

by remedial group, gender, and age. Each sorted group was then ordered by TASP 

math score (if any), then by SAT scores and high school rank. For each student in 

Group SA corresponding students were chosen from Groups LA and SP. Matches 

for gender were perfect and matches for age almost so. For a student who had a 

TASP score, first priority was to find matching students of similar age and gender 

with similar TASP scores, but if this was not possible the students were matched 

by SAT scores and high school rank. Complete results of the matching process are 

given in Appendix B. 

Some thought was given to the construction of a measure or index to allow the 

computerized matching of students between groups, but the idea was eventually 

set aside for two reasons. The first is that the construction and proof of such a 

measure (properly called a metric) would be a much greater project than the study 

at hand. The second, which is related to the first, is that the matching varialjles 

are measured on scales of different orders of magnitude. This would require tli(> 

differential weighting of the variables comprising the metric. The present data 
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are not suflricient to provide an empirical basis for determining the various factor 

weights, which means that any weights used would have to be determined primarily 

by the judgment and intuition of the researcher. Thus the decision was made to 

match students directly from the data without the facade of a metric formula. 

The final sample (N = 78) is a collection of twenty-six ordered triples matched 

by background and abilities. Matching the samples this way gives some control of 

sample variations such as skills, aptitudes, interests, motivations, and study habits. 

4.3 Variables 

4.3.1 Independent Variables 

The independent variable for this study was the remediation method (SP, LA, 
SA). 

S P - denotes the group of students designated by the TASP Coordinator's office 

as participating in a supervised program of self-paced, self-study remediation in 

mathematics during the spring semester of 1990. 

LA- denotes the group of students who took Intermediate Algebra (Math 0302) in 

large classes taught by the Department of Mathematics during the spring semester 

of 1990. 

SA- denotes the group of students who took Intermediate Algebra (Math 0302) in 

small classes taught by the Department of Mathematics during the spring semester 

of 1990. 

4.3.2 Matching Variables 

The predictive submodel includes the following variables: 

Gender- as recorded in each student's permanent university record. 

Age- Student age in the Fall of 1989 as computed from the year of birth listed in 

the student 's permanent university record. (Age = 1989 Year of Birth) 

<\ 
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TASP Score- Student scores on the math portion of the Texas Academic Skills 

Program exam as reported to the university by National Evaluation Systems. The 

scores have a possible range from 0 to 300. The minimum passing score is 220. 

SAT(or ACT) Math Score- Student scores on the math portion of the Scholastic 

Aptitude Test or the American College Testing Assessment as hsted in the student's 

permanent university record. If both scores were available, the SAT score was used. 

SAT scores have a possible range from 200 to 800; ACT scores from 2 to 36. There 

are no minimum passing scores. 

High School class rank- The student's percentile rank in his high school graduating 

class, as reported by the graduating high school and recorded in the student's 

permanent university record. Possible values range from 0 (worst) to 99 (best). 

SAT(or ACT) Verbal Score- Student scores on the verbal portion of the Scholastic 

Aptitude Test or the English portion of the American College Testing Assessment 

as listed in the student's permanent university record. If both scores were available, 

the SAT score was used. SAT scores have a possible range from 200 to 800; ACT 

scores from 2 to 36. There are no minimum passing scores. 

Gender was used as the primary matching variable because there is some evi

dence in the literature that common predictors of academic performance, such as 

SAT and ACT scores, behave differently for men and women. McCornack and 

McLeod (1988) found that when the same regression equation involving SAT scores 

and high school grades was used to predict freshman GPA for both men and women, 

significant underprediction occurred for the women. Similar results for the SAT 

alone were reported by Cameron (1989). Struik and Flexer (1984) reported that 

women made higher grades in college algebra than men in spite of having signifi

cantly lower SAT scores. Also, Khan (1973) found that grades could be predicted 

more accurately from standardized tests for women than for men when different 

regression weights were used. 

Age was included as a matching variable for two reasons. One is that it may have 

predictive value in its own right. Sawyer (1986) found that predictions of freshman 

GPA were[B enhanced significantly when student age was included in the regression 
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equation. The other is that student age is an indirect measure of the time since the 

student 's last math class, which was reported by Eldersveld and Baughman (1986) 

to be a predictor of performance in college algebra. 

The TASP math score and SAT (or ACT) math score were used as matching 

variables because they are the direct measures used by the university to determine 

a student 's need for remediation in mathematics. SAT scores and ACT scores have 

also been related directly to student performance in college mathematics by several 

researchers. These include Fujita and O'Reilly (1970), Edge and Friedberg (1984), 

Struik and Flexer (1984), Llabre and Suarez (1985), Noble and Sawyer (1987), and 

Goolsby (1987). 

Percentile rank in the high school class (HSPR) was used as a matching variable 

because it is a measure of relative academic performance. It is positively related 

to good study practices, persistence, and the habit of achieving academic goals. 

HSPR was reported to be directly related to general academic performance in the 

freshman year by Aleamoni and Oboler (1978) and by Bowers (1970). It was linked 

specifically to performance in college mathematics courses by Edge and Friedberg 

(1984) and Watson (1988). 

The SAT (or ACT) verbal score was included as a matching variable because 

verbal skills also affect the learning of mathematics. Verbal skills have been related 

directly to performance in mathematics by Aiken (1971) and Fennema and Sherman 

(1977). 
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4.3.3 Outcome Variables 

The dependent variables will be: 

E l - (YES or NO) Is the student retained by the university for at least one additional 
academic year? 

E 2 - (YES or NO) Does the student enroll or re-enroll in Math 0302 during the two 

summer sessions and one long semester following the completion of remediation? 

E 3 - (YES or NO) Does the student attempt either Math 1320 or Math 1330 dur

ing the two summer sessions and one long semester following the completion of 

remediation? 

E 4 - (YES or NO) Does the student achieve a grade of C or higher in either Math 

1320 or Math 1330 during the two summer sessions and one long semester following 

the completion of remediation? 

E 5 - (YES or NO) Does the student achieve a grade of B or higher in either Math 

1320 or Math 1330 during the two summer sessions and one long semester following 

the completion of remediation? 

E 6 - (YES or NO) Does the student achieve a grade of A or higher in either Math 

1320 or Math 1330 during the two summer sessions and one long semester following 

the completion of remediation? 

E 7 - The total number of semester-hours earned by the student since entering the 

university. 

E 8 - The cumulative grade-point average earned by the student since entering the 

university. 

4.4 Instruments 

The Texas Academic Skills Program (TASP) Test was developed by National 

Evaluation Systems Inc., in response to House Bill 2182, passed by the Texas Leg

islature in the spring of 1987. It is required of all new freshmen entering public 
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colleges and universities in the state, beginning in the fall of 1989. The test consists 

of three sections covering reading, writing, and mathematics. The three sections 

are scored separately. 

The mathematics section of the TASP serves as one indicator of deficiency for our 

study. It consists of 50 multiple-choice questions covering fundamental arithmetic, 

algebra, and geometry. The test is not timed; up to five hours are allowed to 

complete any or all of the three sections. Calculators and slide rules are not allowed. 

The tests are scored by National Evaluation Systems, which reports the scores 

both directly to the student and to his college or university. Detailed statewide 

statistical information on TASP results has not yet been published. 

The Scholastic Aptitude Test (SAT) and the American College Testing Program 

(ACT) are common entrance examinations used by the university for admissions 

screening. Information on both is abundantly available in the hterature. National 

means and standard deviations for the SAT and ACT are given in Appendix C. 

The source for all student information used in this study was the students' 

permanent university records as maintained by the Registrar. 

4.5 Treatment of Data 

Matching criteria were checked by inspection for gender and by analysis of vari

ance for age, high school rank, and SAT scores. In addition, matching variables 

for the combined groups were compared to those for all freshmen failing the math 

section of the TASP in the fall of 1989 to determine the extent to which our sample 

is representative of freshmen at the university who need remediation in mathemat

ics. ACT scores were converted to SAT equivalents using a table prepared by the 

United States Navy for use in its scholarship programs. The table is reproduced in 

Appendix D. 

The criterion for E l was the proportion of each group which was enrolled in the 

university for the spring semester of 1991. 

The criterion for E2 was the proportion of each group which enrolled or i(̂ -

enrolled in Math 0302 during the summer or fall semesters of 1990 or the spring 

semester of 1991. 

The criterion for E3 was the proportion of each group which enrolled in either 

Math 1320 or Math 1330 during the summer or fall semesters of 1990 or the spring 
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semester of 1991. 

The criterion for E4 was the proportion of the group who achieved a grade of C 
or higher in either Math 1320 or Math 1330 during the summer or fall semesters of 
1990. 

The criterion for E5 was the proportion of the group who achieved a grade of B 

or higher in either Math 1320 or Math 1330 during the summer or fall semesters of 

1990. 

The criterion for E6 was the proportion of the group who achieved a grade of A 

in either Math 1320 or Math 1330 during the summer or fall semesters of 1990. 

The criterion for E7 was the group mean for total semester-hours earned by the 

end of the fall semester of 1990. 

The criterion for E8 was the group mean for cumulative grade point average at 

the end of the fall semester of 1990. 

Each criterion was tested for significance between groups. Criteria E1-E6 were 

tested using Cochran's Q test, a Chi-square procedure which relates several matched 

groups to a binary outcome variable (Hays, 1988,p.820). Criteria E7 and E8 were 

tested using analysis of variance. 

Additional analyses of the outcome variables were performed for all freshmen 

who failed the math section of the TASP exam (N = 80) and for all traditionally 

aged students (18-22 years old) who were involved in math remediation at the 

university in the spring of 1990 (N = 202). For these groups criteria E1-E6 were 

compared by remedial method and gender using the normal approximation of the 

binomial distribution (Weiss and Hassett, 1987, p.394 and p.448). 



CHAPTER V 

RESULTS 

5.1 Descriptive Data 

The population for this study consisted of all the traditionally-aged (18-22 years 

old) students who participated in mathematics remediation at Texas Tech Uni

versity during the spring semester of 1990. The population contained 104 male 

students and 98 female students. The average age was 19.0 years and the average 

high school percentile rank (HSPR) was 44.5. SAT scores averaged 346 (math) and 

368 (verbal). Of the population, 116 students participated in large algebra classes 

(Group LA), 26 in small algebra classes (Group SA), and 60 in the self-paced pro

gram (Group SP). The proportion of males in each group was tested against the 

population proportion using the normal approximation of the binomial distribution 

(Weiss and Hassett, 1987, p.394). Other descriptive statistics were tested for sig

nificant differences between groups by analysis of variance. The only significant 

difference between the groups was in the age of the students. Descriptive statistics 

by group are given in Table 1. 

Group LA was slightly older, more male, and had a slightly lower HSPR than 

the other two groups but only the age difference is statistically significant. However, 

the apparent age difference is probably meaningless because ages were determined 

by year of birth, which means that there is a possible error of up to 0.5 year in each 

student 's listed age. 

Group SA had slightly higher SAT scores than the other two groups and a much 

lower proportion of male students. The differences in SAT scores are too small 

to be significant, but the lower proportion of male students may be meaningful. 

The small size of the group (n = 26) is probably the only reason that the lower 

proportion of males did not achieve statistical significance. 

Z( 
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Table 1 

Descriptive Statistics by Remedial Method 

for the Population 

Group Group Group 

LA SA SP 
Results 

of Test 

Total Number 

of Students 116 26 60 

Proportion AS 

of male students 56.0% 38.5% 48.3% .05 < p < .10 

Average Age 

of Students 

Average 

SAT-Math score 

Average 

SAT-Verbal score 

Average high 

school rank 

19.1 18.9 18.6 

340 

359 

40.8 

355 

390 

354 

374 

48.2 50.2 

SD 

p< .05 

NSD 

p > .10 

NSD 

p > .15 

AS 

. 0 5 < p < .10 

Key to Results of Test: 

SD = statistically significant difference between groups 

AS = difference between groups which is near (or seems to be approaching) 

significance 

NSD = no statistically significant difference between groups 

p = probability of error in rejecting the null hypothesis of no real difference 

between groups 
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G r o u p SP was slightly younger t han the other two groups and had a slightly 

higher H S P R . This group, which consisted almost entirely of recent high school 

g radua tes , represents the university 's effort to provide mathemat ics remediat ion 

outs ide the classroom. 

Of the 202 s tuden t s in the populat ion under study, 107 had taken the Texas 

Academic Skills P r o g r a m (TASP) examinat ion in the fall of 1989. Eighty of these 

failed to score at least the 220 points necessary to pass the m a t h port ion of the exam. 

T h e 27 s tuden t s who took and passed the m a t h port ion of the TASP par t ic ipated in 

m a t h remedia t ion either voluntarily or because they failed to meet the university's 

guidelines for enrol lment in regular m a t h courses. 

T h e group of eighty s tudents designated by the TASP as needing remediation 

in ma thema t i c s was of pr imary interest in this study. Unfortunately (for the pur

poses of this s tudy) , these s tudents did not dis tr ibute themselves evenly across the 

remedial me thods available to them. Fifty-eight of the eighty s tudents selected the 

self-paced m e t h o d of remedial study. Nineteen of the s tudents selected the large 

algebra classes and only three chose the small algebra classes. The proport ion of 

males in each group was tested against the populat ion proport ion using the normal 

approximat ion of the binomial distr ibution (Weiss and Hassett , 1987, p.394). Other 

descriptive stat ist ics were tested for significant differences between groups by anal

ysis of variance. There were no significant differences in the descriptive variables 

between groups . A summary of these is provided in Table 2. 

T h e eighty s tudents who failed the m a t h port ion of the TASP form the subset of 

the popula t ion which provided almost all the part ic ipants in the self-paced remedi

ation me thod . Because only three elected to par t ic ipate in small class remediation, 

any comments about Group SA from Table 2 would be highly speculative. The 

TASP s tuden t s who elected to par t ic ipate in large algebra classes (Group LA) are 

shghtly older, had lower SAT scores, and were more likely to be male than s tudents 

in the o ther two groups. These differences are small, however, and not likely to be 

meaningful. 
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Table 2 

Descriptive Statistics by Remedial Method 

for Students W h o Failed 

the Mathemat ics Section of the TASP Examinat ion 

Group Group Group Results 

LA SA SP of Test 

Total Number 

of S tudents 19 58 

Propor t ion AC 

of male s tudents 52.6% 0.0% 48.3% .05 < p < .10 

Average Age NgD 

of S tudents 19.0 18.7 18.6 p > .20 

Average TASP NgD 

M a t h score 197 198 201 p > .70 

Average NSD 

SAT-Math score 333 353 354 p > .30 

Average NSD 

SAT-Verbal score 354 427 372 p > .10 

Average high NSD 

school rank 47.4 30.3 50.4 p > .10 

Key to Resul ts of Test: 

SD = stat ist ically significant difference between groups 

AS = difference between groups which is near (or seems to be approaching) 

significance 

NSD = no statistically significant difference between groups 

p = probabi l i ty of error in rejecting the null hypothesis of no real difference 

between groups 
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5.2 Matching Tests 

Because the students designated by the TASP as needing math remediation were 

not well distributed over the available modes of remediation, a sample was chosen 

from the population to represent them in this study. This is the matched sample 

described in Chapter IV. Because of the matching procedures, this sample is almost 

identical across the three remedial methods. The proportion of males in each group 

was not tested. Other matching variables were tested for differences between groups 

by analysis of variance. The matching variables are detailed in Table 3. 

There were no significant differences between groups in the matched sample. 

SAT scores are slightly lower for Group LA than for the other two groups, but are 

well within normal sampling error. Group SA shows a slightly lower HSPR than 

the other groups but again the difference is not significant. 

5.3 Representative Tests 

The matched-groups sample is representative of the students designated by the 

TASP as needing remediation in mathematics in all respects but one. The matched 

groups sample contains a significantly lower proportion of male students than the 

TASP group. The proportion of males in each group was compared using the normal 

approximation of the binomial distribution (Weiss and Hassett, 1987, p.448). The 

other matching variables were compared by simple t-tests. There are no other 

significant differences. A detailed comparison of the data is given in Table 4. 

The matched-groups sample is representative of the entire population in all re

spects but two. The matched-groups sample contains proportionally fewer males 

and has a significantly higher HSPR than the population. The proportion of males 

in each group was compared using the normal approximation of the binomial dis

tribution (Weiss and Hassett, 1987, p.448). The other matching variables were 

compared by simple t-tests. There were no other significant differences. A detailed 

comparison of the data is given in Table 5. 
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Table 3 

Descriptive Statistics by Remedial Method 

for the Matched-Groups Sample 

Group Group Group Results 

LA SA SP of Test 

Total Number 

of S tudents 26 26 26 

Propor t ion 

of male s tudents 38.5% 38.5% 38.5% not tested 

Average Age 

of Students 

Average 

SAT-Math score 

Average 

SAT-Verbal score 

Average high 

school rank 

18.9 

346 

350 

52.0 

18.9 

355 

390 

48.2 

18.8 

355 

377 

52.8 

NSD 

p> .90 

NSD 

p > .75 

NSD 

p > .15 

NSD 

p> .70 

Key to Resul ts of Test: 

SD = statist ically significant difference between groups 

AS = difference between groups which is near (or seems to be approaching) 

significance 

NSD = no statist ically significant difference between groups 

p = probabi l i ty of error in rejecting the null hypothesis of no real difference 

between groups 
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Table 4 

Comparison of Matched-Group Sample to 

Students who Failed the Mathematics Section 

of the TASP Examination 

Matched-Group TASP Results 

Sample Students of Test 

Total Number 

of Students 78 80 

Proportion SD 

of male students 38.5% 47.5% p < .01 

Average Age NSD 

of Students 18.9 18.7 p > . 1 0 

Average NSD 

SAT-Math score 352 350 p > .50 

Average NSD 

SAT-Verbal score 372 370 p > .50 

Average high NSD 

school rank 51.0 50.0 p > .50 

Key to Results of Test: 

SD = statistically significant difference between groups 

AS = difference between groups which is near (or seems to be approaching) 

significance 

NSD = no statistically significant difference between groups 

p = probability of error in rejecting the null hypothesis of no real difference 

between groups 
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Table 5 

Compar i son of Matched-Group Sample to the Populat ion 

Matched-Group All Remedial Results 

Sample Students of Test 

Total Number 

of S tudents 78 202 

Propor t ion 

of male s tudents 38.5% 

Average Age 

of S tudents 18.9 

Average 

SAT-Math score 352 

Average 

SAT-Verbal score 372 

Average high 

school rank 51.0 

Key to Resul ts of Test: 

SD = stat ist ically significant difference between groups 

AS = difference between groups which is near (or seems to be approaching) 

significance 

NSD = no statistically significant difference between groups 

p = probabi l i ty of error in rejecting the null hypothesis of no real difference 

between groups 

1.5% 

19.0 

346 

368 

44.5 

SD 

p< .01 

NSD 

p> .10 

NSD 

p> .50 

NSD 

p > .50 

SD 

p < .01 
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5.4 Effectiveness Tests 

T h e ma tched groups sample was tested for significant differences between reme

dial g roups in the outcome variables. Cri teria E1-E5 were tested using Cochran 's Q 

Test, a modified Chi-square procedure for the comparison of matched groups using a 

b inary variable (Hays,1988,p.820). There were no significant differences. Criterion 

E6 was not tes ted because there were no affirmative results. Criteria E7 and E8 

were tes ted for significance between groups using analysis of variance. There were 

significant differences between groups in both E7 (total credit-hours earned) and E8 

(cumulat ive grade point average). For E7, Group SA was highest with an average 

of 29.4 credi t -hours followed by Group LA with 19.8 credit-hours and Group SP 

with 13.1 credi t -hours . For E8, Groups LA and SA had almost identical averages of 

1.555 and 1.598 respectively while Group SP earned an average of 0.857. Detailed 

results for all variables are given in Table 6. 

T h e matched-groups sample was selected to give some degree of experimental 

control over the skills, motivat ions, interests, and s tudy habi ts of the s tudents in 

each group . For this reason. Table 6 probably gives the clearest comparison of the 

outcomes produced by the three different remedial methods under study. 

T h e resul ts for Criterion E l indicate little difference between methods in student 

retent ion. Overall the results indicate tha t only 4 out of 10 par t ic ipants were still 

enrolled as s tudents at the university in the spring of 1991. 

T h e results for Criterion E2 indicate tha t s tudents in the smaller algebra classes 

(Group SA) may be slightly more likely to repeat a remedial course than s tudents 

in the o ther groups. Since the results are not statistically significant they must be 

in terpre ted with caution, bu t it may be tha t s tudents from the small classes had less 

confidence in their newly-learned ma th skills than s tudents from the other groups. 

T h e not ion of lower confidence for s tudents from Group SA is supported 1)y the 

results for Cri terion E3 . Again the results are not statistically significant and must 

be handled carefully, but they do indicate tha t s tudents from the small classes may 

have been less confident than s tudents from the other methods . Fewer than 4 out 

of every 20 small class s tudents had a t t empted a regular m a t h course following 

remediat ion, compared to 7 out of every 20 for the other two groups. 
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Table 6 

Outcome Statistics by Remedial Method 

for the Matched-Groups Sample 

El -Propor t ion of group re

tained by the university 

E2-Proport ion of group who 

repeated a remedial course 

E3-Proportion of group who 

attempted Math 1320 or 1330 

E4-Proportion of group who earned 

a C or higher in Math 1320 or 1330 

E5-Proportion of group who earned 

a B or higher in Math 1320 or 1330 

E6-Proportion of group who earned 

an A in Math 1320 or 1330 

E7-Mean total 

credit-hours 

E8-Mean Grade point 

average (cumulative) 

Group Group Group 

LA SA SP 

42.3% 38.5% 46.2% 

3.8% 11.5% 3.8% 

34.6% 19.2% 34.6% 

3.8% 11.5% 19.2% 

3.8% 7.7% 3. 

Results 

of Test 

NSD 

p > .75 

NSD 

p> .25 

NSD 

p> .25 

NSD 

p > .10 

NSD 

p > .75 

0.0% 0.0% 0.0% not tested 

SD 

19.8 29.4 13.1 p < .05 

SD 

1.555 1.598 0.857 p < .05 

Key to Results of Test: 

SD = statistically significant difference between groups 

AS = difference between groups which is near (or seems to be approaching) 

significance 

NSD = no statistically significant difference between groups 

p = probability of error in rejecting the null hypothesis of no real difference 

between groups 
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One primary measure of the effectiveness of remediation is how well it equips 

students to succeed in regular courses following remediation. Criterion E4 is a direct 

measure of this, but it is hmited by the time frame of this study. To be counted 

as a success by this measure, a student had to attempt and complete a regular 

math course with a grade of C or higher within two summer sessions and one long 

semester after completing remediation. Perhaps this measure would change if there 

were another year or two before tabulation of the results. 

Given the limitations of the measure. Criterion E4 seemed to indicate that stu

dents from the self-paced method may be better equipped to succeed in a regular 

math course than students from the other two groups, especiaUy those from Group 

LA. Since the results did not achieve statistical significance, the possibilty cannot 

be disregarded that the results observed here for E4 occurred by chance, but for 

these particular students there were five times as many successes from Group SP 

as from Group LA. 

Criterion E5 is similar to E4 except that the grade in the follow-up course is 

raised to B or higher. The results for E5 mean that exactly two students from 

Group SA and one each from Groups LA and SP earned a grade of B or higher 

subject to the time limitations discussed above. 

Criterion E6 is similar to E4 and E5 except that the grade level is raised to A. 

None of the students in the matched-groups sample were successful by this measure. 

Criteria E7 and E8 are measures of the overall scholarship of the remedial math 

student. Successful remediation in mathematics should enhance overall scholarship 

in at least two ways. One is direct; the acquisition of good math skills enables the 

student to be successful not only in math courses but in math-related courses such 

as economics, finance, engineering, and the sciences. In addition, math remediation 

can enhance the students' chances of success in courses which are not math-related 

by sharpening reasoning skills, refining study habits, and building self-confidence. 

The results for E7 and E8 were statistically significant and clear-cut. They 

indicate decidedly inferior results for students from the self-paced program. What

ever contribution math remediation might have made to the overall scholarship of 

the students in Groups LA and SA did not obtain for the students in Group SP. 

The result is especially strong when we consider the level of congruence induced by 

matching between groups for this particular sample. One possible explanation is 
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that perhaps the self-paced remediation program is oriented more toward passing 

the TASP exam than toward building transferable math skills. 

Outcome variables were also checked for significant differences between remedial 

groups for the population and for the sub-population who failed the math portion of 

the TASP. Criteria E1-E6 were tested for differences between the group proportion 

and the population proportion using the normal approximation of the binomial 

(Weiss and Hassett, 1987, p.394). Criteria E7 and E8 were tested using analysis of 

variance. 

Details of the outcome variables for the students who failed the TASP are shown 

in Table 7. There were no significant differences between groups for criteria E1-E5. 

Criterion E6 was not tested because there were no affirmative results. For E7, the 

difference between groups approaches significance (0.05 < p < 0.10). Group SA had 

the greatest average number of credit hours (32.0), followed by Group LA (16.5) 

and Group SP (11.6). For E8, Group SP was significantly lower (0.783) than the 

other two groups. 

In interpreting the results shown in Table 7, it is important to remember that 

for this subset of the population. Group SA contained only three students. If that 

limitation is taken into account, then the results shown are congruent to those 

for the matchedgroups sample (Table 6) in all measures but E4. The advantage 

suggested in Table 6 for Group SP did not obtain for this larger sample. 

Details for the population are given in Table 8. There were no significant dif

ferences between groups for E1-E6. The differences between groups for criteria E7 

and E8 were significant and follow the same pattern seen in the matched-groups 

sample and in the TASP students. 
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Table 7 

Outcome Statistics by Remedial Method 

for Students who Failed the Mathematics Section 

of the TASP Examination 

El -Propor t ion of group re

tained by the university 

E2-Proport ion of group who 

repeated a remedial course 

E3-Proportion of group who 

at tempted Math 1320 or 1330 

E4-Proportion of group who earned 

a C or higher in Math 1320 or 1330 

E5-Proportion of group who earned 

a B or higher in Math 1320 or 1330 

E6-Proportion of group who earned 

an A in Math 1320 or 1330 

E7-Mean total 

credit-hours 

E8-Mean Grade point 

average (cumulative) 

Group 

LA 

36.8% 

5.3% 

36.8% 

10.5% 

10.5% 

0.0% 

16.5 

1.584 

Group 

SA 

33.3% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

32.0 

1.389 

Group 

SP 

36.2% 

3.4% 

34.5% 

8.6% 

1.7% 

0.0% 

11.6 

0.783 

Results 

of Test 

NSD 

p> .90 

NSD 

p > .50 

NSD 

p> .10 

NSD 

p> .50 

NSD 

p> .10 

not tested 

AS 

.05 < p < .10 

SD 

p< .02 

Key to Results of Test: 

SD = statistically significant difference between groups 

AS = difference between groups which is near (or seems to be approaching) 

significance 

NSD = no statistically significant difference between groups 

p = probability of error in rejecting the null hypothesis of no real difference 

between groups 
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Table 8 

Outcome Statistics by Remedial Method 

for the Population 

E l -Propor t ion of group re

tained by the university 

E2-Proport ion of group who 

repeated a remedial course 

E3-Proport ion of group who 

at tempted Math 1320 or 1330 

E4-Proport ion of group who earned 

NSD a C or higher in Math 1320 or 1330 

E5-Proportion of group who earned 

a B or higher in Math 1320 or 1330 

E6-Proportion of group who earned 

an A in Math 1320 or 1330 

E7-Mean total 

credit-hours 

E8-Mean Grade point 

average (cumulative) 

Group Group Group Results 

LA SA SP of Test 

NSD 

38.8% 38.5% 38.3% p > .90 

NSD 

8.6% 11.5% 3.3% p > . 1 0 

NSD 

32.8% 19.2% 35.0% p > .10 

6.9% 11.5% 10.0% p > . 5 0 

NSD 

5.2% 7.7% 1.7% p > .25 

NSD 

1.7% 0.0% 0.0% p > .25 

SD 

22.0 25.6 11.8 p < . 0 1 

SD 

1.582 1.598 0.784 p < .01 

Key to Results of Test: 

SD = statistically significant difference between groups 

AS = difference between groups which is near (or seems to be approaching) 

significance 

NSD = no statistically significant difference between groups 

p = probability of error in rejecting the null hypothesis of no real differtnice 

between groups 
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Outcome variables were also checked for significant diff-erences by gender for the 

TASP students and for the entire population. Criteria E1-E6 were tested using the 

normal approximation of the binomial (Weiss and Hassett, 1987, p.448). Criterion 

E6 was not tested for the TASP students because there were no affirmative results. 

Criteria E7 and E8 were tested using analysis of variance. Results are shown in 

Tables 9 and 10. There were no significant differences in outcomes by gender for 

the TASP students. For the population, the only significant difference in outcomes 

between males and females was in E7 (total credit-hours earned), where females 

accumulated an average of 23.0 credit-hours compared to an average of 16.0 for 

males. 

The results detailed in Table 9 indicate no difference in outcomes by gender for 

the TASP students. They also indicate very httle success in any of the outcomes. 

Whatever the deficiencies in skills, intellect, or motivation may have been which 

caused these students to fail the math portion of the TASP exam, evidently they 

have not been corrected by math remediation. Fewer than 4 out of 10 of the TASP 

students are still enrolled at the university and fewer than 1 out of 10 has been 

successful in a regular math course. 

Table 10 seems to indicate that males may be more likely than females to repeat 

remediation. Results indicate that females in this study are slightly better students 

overall, even though their advantage in grade point average is not statistically sig

nificant. Females accumulated more credit-hours than males and were slightly more 

likely to be successful in regular math courses. Also, the only two students from 

our entire population to complete remediation and then earn grades of A in regular 

math courses were female. 

Finally, to enhance the inferential process, outcome variables from the matched-

groups sample and the TASP students were compared to those from the entire 

population. Criteria E1-E6 were compared to the population proportions using the 

normal approximation of the binomial (Weiss and Hassett, 1987, p.394). Criteria 

E7 and E8 were tested against the population means using simple t-tests. Results 

are shown in Table 11. The only significant differences found were in Criteria E7 

and E8, where the TASP students posted lower results than the population. 
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Table 9 

Outcome Statistics by Gender 

for Students who Failed the Mathematics Section 

of the TASP Examination 

El -Propor t ion of group re

tained by the university 

E2-Proport ion of group who 

repeated a remedial course 

E3-Proport ion of group who 

at tempted Math 1320 or 1330 

E4-Proportion of group who earned 

a C or higher in Math 1320 or 1330 

E5-Proport ion of group who earned 

a B or higher in Math 1320 or 1330 

E6-Proportion of group who earned 

an A in Math 1320 or 1330 

E7-Mean total 

credit-hours 

E8-Mean Grade point 

average (cumulative) 

Male 

Students 

36.8% 

5.3% 

42.9% 

5.3% 

2.6% 

0.0% 

12.7 

1.062 

Female 

Students 

35.7% 

2.4% 

23.8% 

11.9% 

4.8% 

0.0% 

14.3 

0.936 

Results 

of Test 

NSD 

p> .90 

NSD 

p> .50 

AS 

.05 < p < .] 

NSD 

p > .25 

NSD 

p > .10 

not tested 

NSD 

p> .90 

NSD 

p> .50 

Key to Results of Test: 

SD = statistically significant difference between groups 

AS = difference between groups which is near (or seems to be approaching) 

significance 

NSD = no statistically significr.nt difference between groups 

p = probability of error in rejecting the null hypothesis of no real difference 

between groups 
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Table 10 

Outcome Statistics by Gender for the Population 

El -Propor t ion of group re

tained by the university 

E2-Proport ion of group who 

repeated a remedial course 

E3-Proport ion of group who 

at tempted Math 1320 or 1330 

E4-Proportion of group who earned 

a C or higher in Math 1320 or 1330 

E5-Proportion of group who earned 

a B or higher in Math 1320 or 1330 

E6-Proportion of group who earned 

an A in Math 1320 or 1330 

E7-Mean total 

credit-hours 

E8-Mean Grade point 

average (cumulative) 

Male 

Students 

36.5% 

10.6% 

33.7% 

7.7% 

2.9% 

0.0% 

16.0 

1.264 

Female 

Students 

40.8% 

4.1% 

29.6% 

9.2% 

6.1% 

2.0% 

23.0 

1.435 

Results 

of Test 

NSD 

p> .50 

AS 

.05 < p < .10 

NSD 

p> .50 

NSD 

p> .50 

NSD 

p> .25 

NSD 

p> .10 

SD 

p< .01 

NSD 

p> .10 

Key to Results of Test: 

SD = statistically significant difference between groups 

AS = difference between groups which is near (or seems to be approaching) 

significance 

NSD = no statistically significant difference between groups 

p = probability of error in rejecting the null hypothesis of no real difference 

between groups 
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Table 11 

Outcome Statistics for the Population 

Compared to Major Subgroups 

El -Propor t ion of group re

tained by the university 

E2-Proportion of group who 

repeated a remedial course 

E3-Proportion of group who 

attempted Math 1320 or 1330 

E4-Proportion of group who earned 

a C or higher in Math 1320 or 1330 

E5-Proportion of group who earned 

a B or higher in Math 1320 or 1330 

E6-Proportion of group who earned 

an A in Math 1320 or 1330 

E7-Mean total 

credit-hours 

E8-Mean Grade point 

average (cumulative) 

Matched 

Group 

Sample 

42.3% 

6.4% 

29.5% 

11.5% 

5.1% 

0.0% 

20.8^ 

1.337^ 

TASP 

Students 

36.3% 

3.8% 

33.8% 

8.8% 

3.8% 

0.0% 

13.52 

0.996^* 

All 

Remedial 

Students 

38.6% 

7.4% 

31.7% 

8.4% 

4.5% 

1.0% 

19.4 

1.347 

Results 

of Tests 

NSD,both 

p> .50 

NSD,both 

p> .10 

NSD,both 

p > .50 

NSD,both 

p > .25 

NSD,both 

p > .75 

NSD,both 

p > .75 

NSD, p > .50^ 

SD, p < .01 ' 

NSD, p > .90^ 

SD, p < .Ol'* 

Key to Results of Test: 

SD = statistically significant difference between groups 

AS = difference between groups which is near (or seems to be approaching) 

significance 

NSD = no statistically significant difference between groups 

p = probability of error in rejecting the null hypothesis of no real difference 

between groups 



45 

Table 11 illustrates that the results from the matched-groups sample (Table 6) 

can be successfully generalized to the population. Overall outcomes are very similar, 

even though the matched-groups sample had proportionally fewer males than the 

population and a significantly higher HSPR. The differences shown in E7 and E8 for 

the TASP students can probably be attributed to the fact that 58 out of those 80 

students were involved in the self-paced remediation program. The matched groups 

sample also indicated inferior outcomes for Group SP in Criteria E7 and E8. 

Two other observations can be made from Table 11. One is that math re

mediation can be successful. There were two students who participated in math 

remediation in the spring of 1990, then went on to make grades of A in Math 1320 

(College Algebra). Both were 18 year-old females who remediated in large algebra 

classes during the spring semester, then took College Algebra in the fall. Both had 

graduated in the lower half of their high school classes and entered the university in 

the summer of 1989 to avoid the TASP exam under the prior credit exemption. One 

of these students, anonymously assigned #167 by the database, had SAT scores of 

290 (math) and 320 (verbal) and an HSPR of 27. She earned a B in Math 0302 in 

the spring of 1990. Yet she took Math 1320 the following fall and earned an A. To 

date she has accumulated 35 credit-hours with a grade point average of 2.600. The 

other young woman, #176, had SAT scores of 420 (math) and 250 (verbal) with an 

HSPR of 37. She earned grades of A in both Math 0302 and Math 1320. To date 

she has earned 49 credit-hours with a 2.489 grade point average. 

The second observation which can be made from Table 11 is that none of the 

math remediation methods in use at the university seemed to work very well. When 

the population proportions for E1-E6 are translated back into numbers, that con

clusion seems inescapable. 

Of the 202 students who undertook math remediation at Texas Tech in the 

spring of 1990, 124 left the university. Of those who remained, 15 have elected 

(or been required) to repeat math remediation. Only 64 of the students have even 

at tempted a regular college math course. Of these, 11 are currently enrolled (Spring 

1991) and have no grade as yet. Of the others, 18 dropped the course, 11 failed, 

and 7 passed with a grade of D. Only 8 students earned a grade of C in the regular 

course while 7 earned a grade of B. Exactly 2, the young women discussed above, 

earned a grade of A. 



CHAPTER VI 

DISCUSSION OF RESULTS 

6.1 Conclusions 

Eight formal hypotheses were posed in Chapter III, Part C. Each of these will 

now be examined in the light of the results of this study. 

1. There is no significant difference in the proportion of students from each remedial 

group who are enrolled at the university for the spring semester of 1991. 

Hypothesis 1 is clearly supported by the results of this study. No significant 

difference was found between remedial groups in student retention as indicated by 

enrollment for the spring semester of 1991 (Criterion E l ) for either the matched-

groups sample, the subset of students who failed the math section of the TASP, 

or for the population. Of all the students studied, 38.6% were retained by the 

university. 

2a. There is no significant difference in the proportion of students from each reme

dial group who have repeated mathematics remediation at the university. 

Hypothesis 2a is supported by the results of this study. No significant difference 

was found between remedial groups in the rate of repetition (Criterion E2) for either 

the matched-groups sample, the subset of students who failed the math section of 

the TASP, or for the population. Of all the students studied, only 7.4% repeated 

remediation in mathematics. 

2b. There is no significant difference in the proportion of students from each re

medial group who enroll in a regular college mathematics course during the 

summer and fall semesters of 1990 or the spring semester of 1991. 

Hypothesis 2b is supported by the results of this study. No significant difference 

was found between remedial groups in the proportion of students who attempted a 

regular college math course (Criterion E3) within the time limitations of the study. 

46 
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Of all the students studied, 31.7% attempted a regular college math course after 
completing remediation. 

3a. There is no significant difference in the proportion of students from each reme

dial group who earn a grade of C or higher in a regular college mathematics 

course during the summer and fall semesters of 1990. 

Hypothesis 3a is supported by the results of this study. No significant difference 

was found between remedial groups in the proportion of students who earned a 

grade of C or higher (Criterion E4) within the time limitations of the study. Of all 

the students studied, 8.4% were successful (by this standard) in a regular college 

math course after completing remediation. 

3b. There is no significant difference in the proportion of students from each reme

dial group who earn a grade of B or higher in a regular college mathematics 

course during the summer and fall semesters of 1990. 

Hypothesis 3b is supported by the results of this study. No significant difference 

was found between remedial groups in the proportion of students who earned a 

grade of B or higher (Criterion E5) within the time limitations of the study. Of 

all the students studied, only 4.5% attained this level of performance in a regular 

college math course after completing remediation. 

3c. There is no significant difference in the proportion of students from each re

medial group who earn a grade of A in a regular college mathematics course 

during the summer and fall semesters of 1990. 

Hypothesis 3c is supported by the results of this study. No significant difference 

was found between remedial groups in the proportion of students who earned a 

grade of A (Criterion E6) within the time limitations of the study. Of all the 

students studied, only two excelled in a regular college math course after completing 

remediation. 

4a. There is no significant difference in the mean total credit-hours earned by 

students in each remedial group through the end of the fall semester of 1990. 
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Hypothesis 4a is not supported by the results of this study. Substantial and 

significant differences between remedial groups were found in mean total credit-

hours accumulated (Criterion E7) by the end of the fall semester of 1990 for both the 

matched-groups sample and for the population. In the matched-groups comparison 

students from the self-paced method had earned an average of only 13.1 credit-hours, 

compared to 19.8 for students from the large algebra classes and 29.4 for students 

from the small algebra classes. For the entire population, the averages were 11.0. 

22.0, and 25.6, respectively. For the students who took and failed the math section 

of the TASP, the differences between groups appeared to be substantial and followed 

the same pattern, but did not achieve statistical significance (.05 < p < .10). 

4b. There is no significant difference in the mean grade-point average earned by 

students in each remedial group through the end of the fall semester of 1990. 

Hypothesis 4b is not supported by the results of this study. Substantial and 

significant differences between remedial groups were found in mean cumulative grade 

point average (Criterion E8) by the end of the fall semester of 1990 for the matched-

groups sample, the TASP students, and the population of all 18-22 year old students 

in math remediation in the spring of 1990. In the matched-groups comparison, 

students from the self-paced method had earned a mean grade point average of 

only 0.857, compared to 1.555 for students from the large algebra classes and 1.598 

for students from the small algebra classes. For the entire population, the means 

were 0.784, 1.582, and 1.598, respectively. For the students who took and failed the 

math section of the TASP, the results were 0.783, 1.584, and 1.389, respectively. 

Clearly one of the results of ineffective remediation is that students are not 

retained by the university. No differences between methods were found in this 

aspect, but the overall results cannot be considered satisfactory. Since over 60% of 

the remedial math students have left the university, we would be forced to conclude 

that all three methods were equally ineffective in promoting student retenti(ni. 

A major purpose of remediation is to equip students with the appropriate skills 

to complete regular college courses. While some students may require more than 

one semester of remediation to be successful, the observed repetition rate of 7.4% 

overall does not seem excessive. No difference among methods was found in the 

repetition rate. 
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Since the purpose of remediation is to equip students to be successful in regular 

courses, a program which helps its graduates achieve a greater degree or frequency 

of success in the regular college curriculum would be clearly more effective than 

others. No differences were seen in freshman mathematics courses taken after the 

completion of remediation, but it was found that one remedial program was related 

to less successful overall scholastic performances. While the credit-hour and GPA 

means for students who participated in classroom remediation (Groups LA and SA) 

were not outstanding, they were clearly better than those achieved by students who 

attempted self-study remediation (Group SP). For this reason, we can suggest that 

self-paced, self-study remediation in mathematics is less effective for traditionally-

aged students than remediation conducted in either large or small algebra classes. 

It is possible to account for these results in another way. Perhaps the students who 

chose self-paced remediation lacked motivation and chose the self-paced method 

because they perceived it to require less effort than classroom instruction. This 

observation, even if true, does not negate the conclusion that self-paced remediation 

did not enhance the scholarship of those students who chose it. Because this study 

specifically excluded students over 22 years old, the results cannot be generalized 

to older students who may fare differently in a self-study program. 

At the beginning of the study, remediation was defined to be the development 

of the skills, information, and attitudes necessary to pursue a college education. 

Several research questions were posed to help determine the effectiveness of the 

various methods of obtaining math remediation at the university. These were: 

1. Is the student retained by the university? 

2. Is the remedial course repeated, another remedial course taken, or does the 

student at tempt a regular course after taking the remedial course? 

3. How successful is the remedial student in the first regular course after com

pleting remediation? 

4. How successful is the remedial student in terms of the usual measures of 

general academic achievement? 

These questions have been addressed in terms of the individual methods utilized 

at the university and few differences were found. It seems reasonable to also ask 

these questions in terms of the overall outcomes related to mathematics remediation 

at the university. 
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In answer to Question # 1 , the answer is probably negative. There is only a 
0.385 probability that a remedial math student will be at the university one year 
later. 

For Questions # 2 and # 3 , results indicate that the remedial student will prob

ably not repeat the remedial course or try another mode of remediation. If the 

student remains at the university, he (or she) will most likely attempt a regular 

math course soon after completing remediation, but will not be successful on the 

first a t tempt. What happens then is not clear. The time frame of this study is too 

short to determine the ultimate outcomes for students who persist. Certainly some 

of these students will eventually be successful in passing the required minimum 

number of math courses, but their scholarship may always be hmited by their poor 

learning in mathematics. 

For Question # 4 , the answer is that in general the remedial math students in this 

study were not successful. With only an average of 19.4 credit-hours accumulated 

in an academic year and a mean GPA of 1.347, the typical remedial math student 

is well below the university's standard for acceptable performance. It is not clear 

how many of these students were asked to leave the university for academic reasons, 

but it is clear that most would have been asked to leave if they had not already 

withdrawn. 

Little difference was found between the results for male students and the results 

for female students. The matched groups sample contained a lower proportion of 

male students than the population, but there was no difference in outcomes between 

remedial groups in either case. In overall outcomes, female students did accumulate 

significantly more credit-hours than males, but there were no other differences. 

6.2 Implications for Practice 

The results of this study may have implications for educational practice at sev

eral levels within the university. At the policy level, perhaps the question is whether 

the retention and academic performance outcomes suggest that young students who 

are ill-prepared in mathematics should not be admitted to the university at all. The 

average student in this population had a combined SAT score of 714 and an HSPR 

of 44.5, which barely qualified for conditional admission under the guidelines stated 

in the university catalog (Texas Tech University, 1989). Since the average 
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student barely qualified for conditional admission to the university, the below-

average students must have been granted probationary admission. 

Another question is whether the university has much to gain by admitting con

ditional and probationary students only to lose them within one year. Most of 

the students in this study were unsuccessful despite the university's efforts to help 

them succeed. It seems clear that these students were not prepared for the level 

of scholarship required of freshmen (even in remedial courses) at a research univer

sity. Perhaps the practice of admitting poorly prepared students on a conditional 

or probationary basis should be reviewed on an institutional basis. 

At the program level, the study has produced few clear implications. One is 

that self-study remediation in mathematics may not enhance the scholarship of the 

poorly prepared student, though it has been reported to be effective in raising TASP 

scores (Jes'son, 1990). Another is that the usual measures of academic potential 

(SAT, ACT, HSPR, etc.), within the range of scores represented by this population, 

have little to do with the success or non-success of a particular student in a particular 

remediation scheme. This means that more time and care must be expended in 

placing probationary and conditionally admitted students for remediation. More 

intensive advisement interviews should be conducted by a responsible advisor to 

determine the nature and extent of each student's deficiencies. The students in this 

study each chose their own mode of math remediation. From the results, many 

of them chose unwisely. Perhaps each student's advisor should be empowered to 

place the student in an appropriate remediation method rather than simply trying 

to influence the student's choice. However, to do this well would require further 

investigation of more finely differentiated treatments to determine which methods 

were likely to benefit which type of student. 

At the level of the individual student, the implications of the study are not at 

all clear. It does seem, however, that there are factors not measured by this study 

which help determine which remedial math students are successful and which are 

not. Through the data, two students with unremarkable credentials have been seen 

to excel, and many better-prepared students have failed. Perhaps it was greater 

commitment, more study time, peer pressure, or the influence of a parent or a 

mentor which made the difference. The results of this study can only indicate that 

it was not SAT scores, age, or HSPR, within the range of scores rcprcsent(>(l by 
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this population, which determined the ultimate success or failure of each student's 

university experience, nor was it gender or remedial method. 

6.3 Suggestions for Future Research 

The circumstances and results of this study suggest a number of possibihties 

for future research. Perhaps the most obvious of these is a replication of the study 

for a population of remedial math students who had all taken a common pretest 

such as the TASP. A common pretest would facilitate experimental control of the 

critical math skills variable. Such a study should be possible for 1990-91 and later 

academic years, and would be more generalizable if it combined data for several 

institutions. 

Knowledge of the ultimate effects of math remediation could also be enhanced 

by a longer term study which tracked the students' academic progress for several 

years. A longer term study would remove the time hmitation inherent in this study 

and allow a student who earned a C or higher in a regular math course two or three 

years after remediation to be counted as a success. 

Another promising area for research is in the relation of TASP scores to success 

in remediation and ultimate success in college work. For this study, most of the 

students who failed the math portion of the TASP were concentrated in self-paced 

remediation (Group SP). It is not clear whether these students were less successful 

because of the same weaknesses which caused them to fail the TASP or because of a 

less effective remediation scheme. Also, if a study were conducted in which all of the 

students had taken the TASP, information could be generated about the relation of 

TASP performance to the usual measures of academic potential and performance. 

A result corollary to the present study is that failing the math portion of the TASP 

indicates severe academic deficiencies which are not easily remedied, but it has not 

yet been established that passing the math portion of the TASP indicates probable 

success in college mathematics. Until this is done, the TASP will have limited 

value as a screening and placement tool for educators concerned with remediation 

in mathematics. 

One final area in which research seems to be indicated may not be quantitative 

in nature. This area is in determining what factors cause or enable some reme

dial students to be successful at the university while others, who seem similar in 
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background and test scores, are not. What is needed may be a large number oi 

intensive interviews with remedial students who were successful and with others 

who were not. If the results of these interviews could determine or even approxi

mate the factors involved, refinements could be made to the remediation process or 

perhaps to the admissions process to ensure that most of the students admitted to 

the university are ultimately successful in earning a degree. 



REFERENCES 

[1] Aberna thy , L.J.(1986). Inst i tut ionally Based Student Assessment for College 
P lacement , College Board Review, 138 (Winter ) , p . 8. 

[2] Aiken, L.R.(1971). Verbal Factors in Mathemat ics Learning: A Review of 

Research, Journal for Research in Mathematics Education, 2, p.304-313. 

[3] Aleamoni , L.M. and Oboler, L.(1978). ACT versus SAT in Predict ing First 
Semester GPA, Educational and Psychological Measurement, 88 (Summer) , 
p.393-399. 

[4] Ast in , A.W.(1985). Achieving Educational Excellence, Jossey-Bass:San Fran
cisco. 

[5] Bandy, I .G.(1985). Ready or Not, High School Gradua tes Are Going to Col
lege, NASSP Bulletin, 69(479), p.87-90. 

[6] Ba r re t t , M.R.(1985). "Evaluation of a Remedial Mathemat ics P rogram in a 
S ta te College in New York City," Doctoral Dissertation, Columbia University. 

[7] Bowers, J .(1970). T h e Comparison of GPA Regression Equat ions for Regularly 

A d m i t t e d and Disadvantaged Freshmen at the University of Illinois, Journal 

of Educational Measurement, 7 (4), p.219-225. 

[8] Brown, F . A.(1986). "The Predict ion of Persistence, Success, and Achievement 

in a Developmental Ari thmetic Course at an Urban Communi ty College," 

Doctoral Dissertat ion, The Johns Hopkins University. 

[9] Brown, S.L.(1986). "The Effectiveness of a Basic Algebra Course at Syracuse 

University," Doctoral Dissertation, Syracuse University. 

[10] Burke, F.G.(1980) . Testing in New Jersey: A Response to Shine and Goldman, 

Educational Leadership, 38 (3), p . 199-201. 

[11] Cameron , R.G.(1989). Issues in Testing Bias, College and University, 64 

(Spr ing) , p.269-279. 

[12] Canino , C.G.(1986). "Effects of Two Computer ized Instruct ional Methods 

and Cognit ive Styles on S tudents ' Mathemat ics Achievement and ReacticMi 

Towards Methods , " Doctoral Dissertation, Fordham Uiiiv(>rsity. 

54 



55 

[13] Coleman, D.R. k Bolte, J.R.(1988). Curricular Impact of College Level Skills 
Assessments. Paper read at Association for Institutional Research, Phoenix, 
May 1988. ERIC Document Number ED298862. 

[14] Craig, J.A.(1975). "An Assessment of the Effectiveness of Developmental Ed
ucation Programs in Selected Urban Community Colleges in the Common
wealth of Virginia," Doctoral Dissertation, The Florida State University. 

[15] Eckart, J.A.(1984). "An Investigation of the Effectiveness of Teaching Reme
dial Mathematics in the Community College Setting Under Two Instructional 
Strategies," Doctoral Dissertation, The University of Rochester. 

[16] Edge, O.P. & Friedberg, S.H.(1984). Factors affecting Achievement in the 
First Course in Calculus, Journal of Experimental Education, 52 (3), p.l36-
140. 

[17] Edge, O.P. and Friedberg, S.H.(1984). Factors Affecting Achievement in the 
First Course in Calculus, Journal of Experimental Education, 52 (3), p.l36-
140. 

[18] El-Zein, S.M.(1986). "An Investigation into the Relationships of a Basic Math
ematics to the Achievement of Students in Higher level university Mathemat
ics courses," Doctoral Dissertation, The University of Southern California. 

[19] Eldersveld, P.J.(1983). Factors Related to Success and Failure in Develop
mental Mathematics in the Community College, Community/Junior College 
Quarterly of Research and Practice, 7(2) , p.161-174. 

[20] Eldersveld, P. and Baughman, D.(1986). Attitudes and Student Perceptions: 
Their Measure and Relationship to Performance in Elementary Algebra, In
termediate Algebra, College Algebra, and Technical Mathematics, Commu
nity/Junior College Quarterly of Research and Practice, 10 (3), p.203-217. 

[21] Emley, W.P.(1986). "The Effectiveness of Cooperative Learning Versus In
dividualized Instruction in a College Level Remedial Mathematics Course, 
with Relation to Attitudes toward Mathematics and Myers-Briggs Person
ality Type," Doctoral Dissertation, The University of Maryland at College 
Park. 

[22] Fennema, E. and Sherman, J.(1977). Sex-Related Differences in Mathematics 
Achievement, Spatial Visualization, and Affective Factors, American Educa
tional Research Journal, 14 (1), p.51-71. 



56 

[23] Fernandez, L.M.(1985). "Effects of Two Instructional Strategies On Solving 
Word Problems of Remedial College Students," Doctoral Dissertation, Ford-
ham University. 

[24] Fit ts , J.D.(1987). "A Comparison of Locus-of-Control and Achievement 
Among Remedial Summer Bridge Students and Nonbridge Students in Com
munity Colleges in New Jersey," Doctoral Dissertation, Rutgers-The State 
University of New Jersey. 

[25] Forrest, A.(1987). Managing the Flow of Students through the Higher Edu
cation System, National Forum, 68 (Fall), p.39-42. 

[26] Fujita, G.Y. and O'Reilly, J.P.(1970). A TwoStage Strategy in the Placement 
of Students in an Undergraduate Mathematics Curriculum, Journal for Re
search in Mathematics Education, 1, p.241-250. 

[27] Ganz, M.N. and Ganz, B.C.(1988). An Assessment of Some Factors Which 
Affect Grades in the Community College, College Student Journal, 22 (Sum
mer), p.171-175. 

[28] Goolsby, C.B.(1987). Factors Affecting Mathematics Achievement in High 
Risk College Students, Paper read at American Educational Research Asso
ciation, Division J, Washington, D.C., April 1987. 

[29] Gordon, J.D.(1988). The Gordon Rule: A State Legislator Fulfills His Re
sponsibility, New Directions for Community Colleges, 16 (4), p.23-30. 

[30] Grove, J.L.(1987). "Evaluation of Learning Outcomes and Attitudes in an 
Audio-visual Tutorial Developmental Mathematics Learning System," Doc
toral Dissertation, Memphis State University. 

[31] Haragan, D.R.(1990). Remarks to the Faculty Senate, January 17, 1990 as 
reported in the Minutes of Faculty Senate Meeting #112, Texas Tech Univer
sity. 

[32] Hardesty, R.L. et al.(1986). A Generation Of Failure: The Case for Test
ing and Remediation in Texas Higher Education, Coordinating Board, Texas 
College and University System:Austin. 

[33] Hays, W.L.(1988). Statistics, Fourth Edition, New York:Holt, Rinehart and 

Winston. 



57 

[34] Jes ' son R., S.R.(1990). "A Cost Benefit Analysis of the Texas Academic Skills 
P r o g r a m at a Large Southwestern University," Doctoral Dissertat ion, Texas 
Tech University, 

[35] Jou , M.1.(1986). "The Development of Program Assessment Methods for De

velopmenta l Studies ," Doctoral Dissertation, The University of Georgia. 

[36] Kenison, J .H.(1986). "Development of a Predict ion Model to Place Freshmen 
in Ma thema t i c s Courses," Doctoral Dissertation, The George Peabody College 
for Teachers of Vanderbil t University. 

[37] K h a n , S.B.(1973). Sex Differences in Predictabil i ty of Academic Achievement, 
Measurement and Evaluation in Guidance, 6 (2), p.88-91. 

[38] Kirk, R.W.(1972) . "An Assessment of the Effectiveness of Remedial Educat ion 
P r o g r a m s in Selected Urban Junior Colleges in Texas," Doctoral Dissertat ion, 
T h e University of Texas at Austin. 

[39] Krinsky, E.L.(1987). "Self-pacing versus Instructor-pacing in Mathemat ics 

Remedia t ion at the Post-secondary Level," Doctoral Dissertation, The Uni

versity of California, Los Angeles. 

[40] Lederman , M.J . , Ryzewic, S.R., & Ribaudo, M.(1983). Assessment and Im
provement of the Academic Skills of Entering Freshmen: A National Survey, 
Research Monograph Series Report No. 5, City University of New York. 

[41] Lederman , M.J . , Ryzewic, S.R., & Ribaudo, M.(1985). Basic Skills of Enter ing 

College Freshmen: A National Survey of Policies and Perceptions, Journal of 

Developmental Education, 9 (1), p.10-13. 

[42] Leitzel, J .R.(1983) . Improving School-University Articulation in Ohio, Math

ematics Teacher, 18 (6), p . 10-16. 

[43] Llabre, M.M., and Suarez, E.(1985). Predict ing Math Anxiety and Course 

Performance in College Men and Women, Journal of Counseling Psychology, 

32 (Apri l ) , p.283-287. 

[44] Losak, J .(1987). Manda ted Ent ry and Exit Level Testing in the Sta te of 

Flor ida: A Brief History, Review of Current Impact , and a Look at the Fu

ture . Miami-Dade Communi ty College, Office of Inst i tut ional Research, ERIC 

Document Number ED305125. 



58 

[45] Lum, G.D.(1985). "Compulsory and Voluntary Remedial Writing Placement 
Policies, Geographic Characteristics, and Student Performance in Selected 
Community Colleges," Doctoral Dissertation, The University of Michigan. 

[46] McCornack, R.L., and McLeod, M.M.(1988). Gender Bias in the Prediction 
of College Course Performance, Journal of Educational Measurement, 25 (4), 
p.321-331. 

[47] Mitchell, T.R.(1989). Daring to Demand: Mandatory Remediation Works!, 
Paper presented to the faculty of St. Philhps Community College (San Anto
nio, Texas, April 6, 1989). ERIC Document Number ED305117. 

[48] Morante, E.A.(1986). The Effectiveness of Developmental Programs: A Two-
Year Follow-Up Study, Journal of Developmental Education, 9 (3), p.14-15. 

[49] Morante, E.A.(1987). A Primer on Placement Testing, New Directions for 
Community Colleges, 15 (3), p.55-63. 

[50] Morante, E.A. et al.(1982). Report to the Board of Higher Education on 
Results of the New Jersey College Basic Skills Placement Testing and Rec
ommendations on Instruction and Curriculum, May 20, 1982 - September 23, 
1982. ERIC Document Number ED232716. 

[51] Morante, E.A., Faskow, S., & Menditto, I.N.(1984). The New Jersey Basic 
Skills Assessment Program: Part II, Journal of Developmental and Remedial 
Education, 7 (3), p.6-9, 32. 

[52] Morante, E.A., Faskow, S., & Menditto, I.N.(1984). The New Jersey Basic 
Skills Assessment Program, Journal of Developmental and Remedial Educa
tion, 7(2), p.2-4, 32. 

[53] Morgan, F.M.(1988). "Achievement and Attitude Effects of a Coordinated Re
medial Mathematics Laboratory Offered Concurrently with a College Liberal 
Arts Mathematics Course as Compared to a Free-standing Remedial Course,'' 
Doctoral Dissertation, The University of Massachusetts. 

[54] Nelson, S. A.(1985). "The Impact of a College Developmental Program on Stu
dents ' Academic Performance and Persistence," Doctoral Dissertation, The 
George Peabody College for Teachers of Vanderbilt University. 



59 

[55] Noble, J.P., and Sawyer, R.(1987). Predicting Grades in Specific College 
Freshman Courses from ACT Test Scores and Self-reported High School 
Grades. ACT Research Report No. 87-20, American College Testing Program, 
November 1987. 

[56] Pace, H.L.(1984). "Remedial Education Programs in Higher Education: A 
Case Study," Doctoral Dissertation, Texas A&M University. 

[57] Porter, J.S.(1987). "An Evaluation of the Effectiveness of Developmental 
Studies Mathematics Programs on Academic Achievement in College Alge
bra," Doctoral Dissertation, The University of Mississippi. 

[58] Roueche, J.E., Baker, G.A.III, & Roueche, S.D.(1985). Access with Excel
lence: Toward Academic Success in College, Community College Review, 12 
(Spring), p.4-9. 

[59] Roueche, J.E., and Archer, P.F.(1979). Entry Level Assessment in College, 
Community College Review, (Spring), p. 15-27. 

[60] Rounds, J .C. & Andersen, D.(1985). Placement in Remedial College Classes: 
Required vs. Recommended, Community College Review, 13 (Summer), p.20-
27. 

[61] Sawyer, R.(1986). Using Demographic Subgroup and Dummy Variable Equa
tions to Predict College Freshman Grade Average, Journal of Educational 
Measurement, 23 (2), p.131-145. 

[62] Serow, R.C. Sz Davies, J. J.(1982). Resources and Outcomes of Minimum Com
petency Testing as Measures of Equality of Educational Opportunity, Amer
ican Educational Research Journal, 19 (4), p.529-539. 

[63] Shine, W.A. & Goldman, N.(1980). Governance by Testing in New Jersey, 
Educational Leadership, 38 (3), p. 197-198. 

[64] Southern Regional Education Board (1988). Remedial Education in College: 
How Widespread is It?, Research Report, Issues m Higher Education No. 24, 
p . l 7. 

[65] Stage, F.K., and Kloosterman,P.(1989). Abihty, Belief, and Achievement in 
the College Mathematics Classroom, Paper read at American Educational 
Research Association, San Francisco, March 1989. 



60 

[66] Struik, R.R., and Flexer, R.J.(1984). Sex Differences in Mathematical 
Achievement: Adding Data to the Debate, International Journal of Women's 
Studies, 7 (4), p.336-342. 

[67] Texas Higher Education Coordinating Board(1988). 1989 TASP Test Regis
tration Bulletin, Austin:Author. 

[68] Texas Tech University (1989). Bulletin of Texas Tech University, Undergrad
uate Catalog 1989-90, Lubbock:Author. 

[69] Treisman, P.M.(1985). "A Study of the Mathematics Performance of Black 
Students at The University of California, Berkeley," Doctoral Dissertation, 
The University of California, Berkeley. 

[70] Watson, J.M.(1988). Student Characteristics and Prediction of Success in a 
Conventional University Mathematics Course, Journal of Experimental Edu
cation, 56 (Summer), p.203-212. 

[71] Webb, B.(1991). Interview with Barbara Webb, Supervising Math Tutor, 
P.A.S.S. Center, Texas Tech University, February 9, 1991. 

[72] Weiss, N.A., and Hassett, M.J.(1987). Introductory Statistics, Second Edition, 
Reading, Mass:Addison- Wesley. 

[73] "Beyond Algebra II: States Try to Ease Transition Between School and Col
lege," (Jaschik), The Chronicle of Higher Education, June 25, 1986. 

[74] "Debate Intensifies over Skills Test for Entering Students in Texas; Critics 
Call It a Barrier to Minority Groups,"(Mangan), The Chronicle of Higher 
Education, March 8, 1989. 



APPENDIX A 

Estimates of Direct Costs for 

Remedial Instruction in Mathematics 

61 



62 

1. Small Classes taught by a Teaching Assistant: 

Nine-month salary: $6,250 

* Overhead factor: 42% 

Normal teaching load: 2 classes per semester 

Average class size: 30 students 

$6,250 X 1/2 X 1/2 X 1.42 X 1/30 = $73.96 per student 

2. Small Classes taught by an Assistant Professor: 

Nine-month salary: $32,400 

* Overhead factor: 42% 

Normal teaching load: 3 classes per semester 

Average class size: 30 students 

$32,400 X 1/2 X 1/3 X 1.42 X 1/30 = $255.60 per student 

3. Large Classes taught by a Teaching Assistant: 

Nine-month salary: $6,250 

* Overhead factor: 42% 

Normal teaching load: 2 classes per semester 

Average class size: 200 students 

Note: Each large class taught is counted as two smaller classes in the 

allocation of teaching loads. 

$6,250 X 1/2 X 1.42 X 1/200 = $22.19 per student 

4. Large Classes taught by an Assistant Professor: 

Nine-month salary: $32,400 
* Overhead factor: 42% 

Normal teaching load: 3 classes per semester 

Average class size: 200 students 

Note: Each large class taught is counted as two smaller classes in the 

allocation of teaching loads. 

$32,400 X 1/2 X 2/3 X 1.42 X 1/200 = $70.08 per student 
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5. Costs of support equipment and services for students electing self-study re
mediation in mathematics. 

Apple II GS Computers 

(2 @ $1503 ea., amortized for 10 semesters) $300.60 

Apple Macintosh SE Computers 

(2 @ $1200 ea., amortized for 10 semesters) $240.00 

Videocassette players, with monitor and stand 

(2 @ $833.50 ea., amortized for 4 semesters) $416.75 

Tutor's Salary 

$3200 X 1/2 X 1.42* $2272.00 

Instructional Software 

(1 @ $85.00, amortized for 2 semesters) $42.50 

Instructional Videotapes 

(25 @ $30 ea., amortized for 2 semesters) $375.00 

Supplementary textbooks 

(2 @ $39 ea., amortized for 2 semesters) $39.00 

TASP Study Guides 

(6 @ $12 ea., amortized for 2 semesters) $36.00 

Total cost per semester $3721.85 

An inspection of current (2/19/91) records in the TASP Coordinator's office 

shows these resources used by 142 students. The average cost is then $3721.85/142 

= $26.21 per student per semester. 

* The overhead factor represents direct costs to the university which are incurred in 

support of the activites of professional employees. These include office space, secre

tarial support, computation support, and administrative supervision. The overhead 

factor also includes the university's share of employee l)eiiefits such as hosi)italiza-

tion, retirement plans, social security, etc. 
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Remedial 

Group 

SP 

SA 

LA 

SP 

SA 

LA 

SP 

SA 

LA 

SP 

SA 

LA 

SP 

SA 

LA 

SP 

SA 

LA 

SP 

SA 

LA 

SP 

SA 

LA 

SP 

SA 

LA 

SP 

SA 

LA 

Index 

1 

1 

1 

2 

2 

2 

3 

3 

3 

4 

4 

4 

5 

5 

5 

6 

6 

6 

7 

7 

7 

8 

8 

8 

9 

9 

9 

10 

10 

10 

Gender 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

Year of 

birth 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

71 

70 

70 

71 

70 

70 

70 

70 

70 

70 

70 

70 

TASP 

math 

211 

231 

237 

219 

223 

219 

169 

exempt 

exempt 

219 

exempt 

exempt 

216 

194 

216 

188 

181 

188 

209 

exempt 

266 

216 

253 

246 

219 

exempt 

exempt 

216 

exempt 

exempt 

SAT 

math 

330 

330 

300 

390 

380 

430 

290 

290 

290 

340 

340 

340 

330 

360 

350 

320 

340 

340 

370 

430 

370 

300 

420 

330 

400 

420 

390 

420 

350 

.340 

HS 

Rank 

80 

37 

91 

50 

26 

51 

49 

71 

76 

54 

93 

54 

86 

73 

63 

48 

18 

66 

56 

31 

41 

75 

81 

72 

88 

66 

84 

09 

03 

66 

SAT 

verbal 

360 

350 

260 

440 

360 

370 

370 

420 

250 

360 

270 

300 

400 

460 

400 

390 

380 

400 

420 

490 

460 

420 

490 

320 

400 

620 

340 

350 

400 

400 
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Remedial Year of TASP SAT HS SAT 

Group J n d e x G e n d e r birth math math Rank verbal 

SP 11 f 70 
SA 11 f 70 

LA 11 f 70 

211 330 52 420 

exempt 320 20 240 

exempt 320 41 350 

^P 12 f 70 205 360 48 380 

SA 12 f 70 exempt 320 14 270 

LA 12 f 70 195 320 42 300 
SP 

SA 

LA 

SP 

SA 

LA 

SP 

SA 

LA 

SP 

SA 

LA 

13 

13 

13 

14 

14 

14 

15 

15 

15 

16 

16 

16 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

f 

70 

70 

70 

70 

69 

69 

70 

69 

69 

67 

68 

68 

216 

exempt 

exempt 

164 

exempt 

exempt 

216 

219 

exempt 

167 

exempt 

exempt 

330 

270 

290 

300 

310 

300 

350 

360 

360 

290 

300 

330 

51 

40 

17 

28 

70 

74 

42 

0 

68 

53 

44 

64 

250 

220 

310 

320 

400 

540 

410 

440 

320 

250 

570 

490 

SP 

SA 

LA 

SP 

SA 

LA 

SP 

SA 

LA 

17 

17 

17 

18 

18 

18 

19 

19 

19 

m 

m 

m 

m 

m 

m 

m 

m 

m 

71 

71 

71 

71 

71 

71 

71 

71 

71 

216 

exempt 

246 

186 

exempt 

exempt 

194 

exempt 

exempt 

440 

500 

440 

360 

380 

380 

360 

320 

330 

54 

47 

46 

59 

59 

53 

40 

29 

23 

370 

430 

360 

400 

340 

390 

360 

340 

280 

SP 

SA 

LA 

20 

20 

20 

m 

m 

m 

70 

70 

70 

246 

259 

253 

340 

350 

390 

23 

91 

5 

370 

420 

370 
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Remedial 

Group 

SP 

SA 

LA 

SP 

SA 

LA 

SP 

SA 

LA 

Index 

21 

21 

21 

22 

22 

22 

23 

23 

23 

Gender 

m 

m 

m 

m 

m 

m 

m 

m 

m 

Year of 

birth 

70 

70 

70 

69 

70 

70 

70 

70 

70 

TASP 

math 

216 

230 

229 

194 

exempt 

exempt 

188 

exempt 

188 

SAT 

math 

430 

440 

370 

290 

270 

270 

320 

310 

320 

HS 

Rank 

79 

43 

67 

29 

53 

34 

22 

41 

34 

SAT 

verbal 

470 

350 

280 

280 

300 

300 

430 

380 

360 

SP 

SA 

LA 

24 

24 

24 

m 

m 

m 

70 

70 

70 

213 

exempt 

exempt 

430 

430 

430 

58 

53 

43 

310 

360 

420 

SP 

SA 

LA 

SP 

SA 

LA 

25 

25 

25 

26 

26 

26 

m 

m 

m 

m 

m 

m 

70 

70 

70 

67 

67 

67 

216 

exempt 

214 

194 

exempt 

184 

370 

370 

370 

320 

330 

320 

67 

73 

42 

12 

17 

38 

360 
430 

250 

480 

410 

300 
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SAT-math 

SAT-verbal 

ACT-math 

ACT-English 

National Results 

1989 SAT and ACT Tests 

Male Female All 

Students Students Students 

Mean S.D. Mean S.D. Mean S.D. 

500 125 454 113 476 121 

434 112 421 109 427 111 

SAT-composite 934 875 903 — 

18.3 7.9 16.1 7.6 17.1 7.8 

17.8 5.7 18.9 5.4 18.4 5.6 

ACT-composite 19.3 6.1 18.0 5.7 18.6 6.0 

Sources: "'1989 Profile of SAT and Achievement Test Takers," College Entrance 

Examination Board, 1989. "ACT High School Profile Report, H.S. Graduating 

Class 1989, National Report," American College Testing Service, 1989. 
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To convert ACT scores to SAT equivalents, use the following table to convert to 

Math and Verbal scores, then add the two together to form a Composite score. 

ACT Enghsh SAT Verbal SAT Math 

or Math Equivalent Equivalent 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

210 

220 

220 

230 

240 

250 

270 

280 

300 

310 

320 

340 

350 

370 

380 

400 

420 

440 

460 

490 

510 

540 

570 

590 

610 

630 

650 

670 

260 

270 

270 

280 

290 

300 

310 

320 

330 

340 

350 

360 

370 

390 

410 

430 

440 

460 

470 

480 

490 

500 

520 

530 

560 

590 

620 

640 
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30 

31 

32 

33 

34 

35 

36 

690 

720 

740 

750 

750 

750 

750 

670 

680 

690 

710 

730 

750 

780 

Source: Prepared by the Chief of Naval Education and Training, United States 

Navy, Pensacola, Florida. Obtained through the courtesy of the Naval R.O.T.C. 

Detachment, Texas Tech University. 




