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CHAPTER I 

INTRODUCTION 

In spite of a constant concern by both the public and 

private sector for improving mathematics education over the 

past f ew years, the tide of declining math ability has not 

been s temmed (Haffei, 1978). Educators continue to search 

fo r new ways to improve mathematics achievement scores. 

Computers entered the educational picture during the 60's, 

but their use was restricted for several reasons. The high 

cos t of the first computer systems made them prohibitive to 

most educational institutions. There were also technical 

problems in keeping the computers functionir.g and in finding 

people trained to operate them. 

With the continual progress being made in computer 

technology the medium is becoming less expensive, easier to 

operate, and more dependablee The microcomputer, small, 

portable, and self-contained, has been developed making it 

possible for more schools to utilize this relatively new 

teaching tool (Folk, 1978). 

Today schools are using computers in their mathematics 

programs to present concepts, generate and score tests, 

keep records, provide individualized tutoring, drill students 

o~ new skills and help them practice these skills, diagnose 
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lea r n i ng problems, explore new concepts, learn algorithms, 

and prov ide motivation. Not only are computers being used 

to enhance mathematics teaching and learning, but their 

use i s being carried out in a cost-effective manner (Bell, 

1 9 7 8 ) • 

Re search conducted at Stanford University showed that 

studen ts using computers for Computer Assisted Instruction 

(CAI) in mathematics gained a realistic attitude toward 

their mathematics ability. While giving the students a 

bet t e r self-evaluation of their abilities the computers were 

not d e humanizing and no across-the-board negative attitudes 

res u lted from the program (Smith, 1973). 

Taped programs for drill and practice of basic mathe

mat ics skills are being developed by many different groups. 

This study focused on one of those microcomputer cassette 

t aped programs and its effectiveness with middle school 

students. 

Statement of the Problem 

This experimental research was designed to determine 

the effect of the Microcomputer Mathenatics Program on the 

mathematics achievement scores of middle school students and 

to differentiate the effect on students with different 

beginning achievement levels. The Microcomputer Mathematics 

Pr ogram ~ MC 1'·1P) is a set of programmed tapes on basic 
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compu tat ional s k ills for students in grades kindergarten 

t hrough e ight. This cassette tape program has been developed 

and copyrighted by the Dallas Independent School District for 

us e o n t he TRS-80 microcomputer. 

Statement of the Purpose 

The MCMP is a new program and, in fact, is still in 

the d evelopmental stage. Its use has been very limited and 

only informal research has been conducted. The only prior 

evaluation of the program has been observation of students 

us i ng the tapes and informal interviews with these students. 

Research data was needed to det~r~ine the most effective 

us e o f the MCMP by math instructors throughout the district 

(Lester, Note 1). 

This research tested the hypothesis that mathematics 

c omputational achievement scores of middle school students 

using the MCMP would show a greater increase than the scores 

of students whose math instruction was restricted to the 

tr adition al classroom setting regardless of beginning 

achievement levels of the students. 

Si~~ificance of the Study 

Cou nselor s are constantly searching for methods and 

programs that are motivational and at the same time raise 
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achievement scores. When a new teaching method is developed 

an evaluation of its effectiveness is essential. 

The importance of planning, implementing, and evaluat

ing computer use is vital to all educators (Microcomputers, 

197 9 ) . Hopefully by enlisting the aid of the mic~ocomputer 

fo r drill and practice exercises of the computational skills, 

t he students will master this part of the mathematics 

c urriculum. If the MCMP is shown to be a successful teach

i ng tool in the computational skills area with this group 

o f students, the possibility exists of expanding its use to 

mor e students and to other age groups to improve mathematics 

k nowledge. 

School counselors have as part of their responsibili

tie s defining the needs of students and determining the best 

way to accomplish the defined objectives. Counselors are 

of ten consultants to administrators relative to curricular 

of ferings to meet abilities, interests, and needs of pupils. 

This study can help counselors to fulfill their duty to 

provide appropriate placement for pupils with special 

abilities and disabilities (Administrative Regulations, 

1975). If different results occurred among students because 

o f different beginning achievement levels this research 

would be useful to counselors in deciding which students can 

benefit most from the program. 
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Limitations 

1. Since the Microcomputer Mathematics Program is 

de s i gne d for students through the eighth grade, the 17 

students in the sample who were working on or above eighth

grade l eve l found little or nothing in the program that they 

had not previously mastered. 

2 . The microcomputers and the progra~~ed tapes were 

received by the school about 10 school days befGre the 

rese a r ch project began making it impossible for the teachers 

to become thoroughly familiar with the program. Perhaps 

af ter the teachers are more experienced with the medium the 

students will benefit more from its use. 

3 . The students in the control group who were left in 

the classroom may have received more than ordinary attention 

fr om the teacher because of the smaller class size resulting 

from the absence of those in the treatment group. 

4. Some of the students were familiar with the type

writer keyboard, while most of them were not. Becoming 

acquainted with the keyborad is necessary for maximum use 

of the computers. Typing is taught to all eighth graders 

i ~ this middle school for one quarter. No seventh grade 

s tuden t s are enrolled in typing. No attempt was made to 

determine which students had completed one quarter of typing 

before entering the computer program. 
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5. The research fails to take into account the motiva

t ion r esulting from the newness and novelty of the micro

c ompute rs. It also doesn't consider differences in maturity 

o r a ge o f the subjects. The program is strictly visual and 

n o consideration was given to a student's ability or 

i nabil ity to learn visually. 

6 . Although a stratified random sampling was used 

t o select the subjects, scheduling in the school made it 

~ece s s ary to adjust sampling to accomodate 14 students 

during a class period. The 10 minute period for work on 

t he microcomputers had to be taken from the subjects' 

regularly scheduled math class. 

The Microcomputer MathemBtics Program 

The computers used for this research were TRS-80, 

Le vel II, microcomputers. The unit consists of a video 

display screen, a typewriter keyboard, and a casseLte player. 

The lesson is loaded from the tape through the cassette 

player. 

The Microcomputer Mathematics Program developed by 

Dallas Independent School District consists of 24 tapes 

con~aining 450 differen t lessons. Since the numbers are 

r andoml y generated, if a student needs to repeat a lesson 

the actual exercises encountered will differ while the skill 

level remains the same. The 10 strands in the program are 
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horizontal addition, vertical addition, horizontal subtrac

t i on, vertical subtraction, multiplication, horizontal math, 

f ractions, decimals, and numeration. Two digit n~mbers are 

u s ed to identify the lessons, the first digit indicating the 

grade i n which the skill is generally mastered. The program 

h as been correlated with the Dallas Independent School 

Distr ic t Baseline Curriculum and with all state adopted 

t extbooks. 

Computational skills are presented with a steady 

i ncrease in difficulty to keep students challenged yet 

work ing at their own pace. A student receives immediate, 

private correction, assistance and review as needed, and 

pos itive reinforcement. 

To complete the program, a sequence has been developed 

to lead the teacher to lessons needed as prerequisites and 

parallels for a particular skill. A printed form for keep

ing each individual student 1 s daily record comes with the 

program. 



CHAPTER II 

REVIEW OF LITERATURE 

Mathematics Achievement 

Re cent History 

According to a recent Gallup (1979) poll to determine 

public opinion about subjects taught in public school, 

mat hematics topped the list of essential subjects inclu~ed 

in the public school curriculum. Of the people polled 97% 

ra ted mathematics essential. English grammar and composition 

fo l lowed, being considered essential by 94% of the people 

ques tioned. The question asked was "Public schools can 

t each many different things. Will you tell me in the case 

o f each of these high school subjects, whether you regard it 

as essential for all students or not too essential?" (p. 40). 

Of the 3% that did not classify mathematics as essential, 

1% said math is not too essential and 2% gave no answer. 

Even though the importance of learning math is acknowl

edged, student achievement in the subject continues to 

dec line. In a study conducted by the National Assessment of 

~ducational Progress and reported in the Chronicle of Higher 

Education (Math Achievement Down, 1979) the mathematical 

ac hievement scores of 17-year-olds were 4% lower in 1978 than 

8 
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i n 197 3, and the scores of 13-year-olds had dropped 2% for 

t he same period. The conclusion drawn from the test scores 

was that many s t udents have difficulty solving everyday 

problems in mathematics and that their ability to do so is 

d ec lining. 

Results on the Comprehensive Test of Basic Skills given 

to students in an eighth-grade class, midwa y through the year 

be fore entering high school, showed 64% scoring below grade 

leve l in computation. Many could not perform the simplest 

problems with whole numbers a~d certainly not with fractions 

(Doggett, 1978). An analysis of the scores showed the 

stude n t s lacked accuracy in solving subtraction and addition 

pro blems; they did not know multiplication facts, nor could 

t hey solve multiplication and division problems; the use of 

f rac t ions and decimals was beyond them. 

When asked the reason for the decline in math ability, 

junior high school math teachers mentioned motivational 

problems with students, the new math and its lack of emphasis 

on basic computational skills, and the move toward individ

u alization and the teacher's difficulty in making the 

transition to individualization (Hendrickson & Virant, 1978; 

Ma f fe i, 1978; Newport, 1979). Secondar y school teachers 

should not assume that students learn ed their computational 

s k ills in the lower grades, nor should they give up on a 

student's ability to learn such skills. One suggestion by 
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Dogge tt for attacking the problem was to give math drill and 

repet i tion in a variety of ways to keep up the interest of 

the s t udents. Teachers expressed a ~eed for innovations such 

as compu t e rs and other ways to individualize instruction as 

a means of improving motivation. 

Predictors 

Sex . Sex of students did not prove to be a significan t 

pred ictor of general academic achievement among eighth 

gr a ders in a study by Merrifield and Rummel-Rossi (1977). 

Mathematics achievement studies, however, reveal a different 

resu l t . Males tend to out-achieve females in math, but atti-

tude toward math is the only reason researchers can find for 

the d ifference. Male and female differences in attitudes 

t oward math began as early as third grade and both sexes 

consider math a male subject. Student attitudes are due 

to cultural influences rather than intellectual ability 

(Boswell, 1979; Keys & Ormerod, 1977). Math achievement 

scores are affected by stereotyping at an early age, and 

by the time students reach high school female students 

a void sciences because of perceived, rather tha~ actual, 

s u bj ec t difficulty. 

Fennama and Sherman (1977) collected data that did not 

s u pport e ithe r expectations that males are superior in math 

achievement or the idea that the differences between the 
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sexes i ncrease with age and/or mathematics difficulty. They 

concluded that socio-cultural factors have the greatest 

inf l uence on patterns of differences in math achievement. 

Race. In a search for a reason for Black students 

scor i ng lower on measures of academic achievement than 

Whites , Ruhland and Feld (1977) studied a group of elemen

tary school children to see if there were racial differences 

in achievement motivation. Motivational differences have 

been blamed on cultural deprivation and educational 

deprivation. Cultural deprivation is the lack of horne 

ba ckground; educational deprivation is the lower expecta

t ions of teachers and failure of the school to set standards 

of excellence. Ruhland and Felt tested for race differences 

in autonomous achievement motivation and social comparison 

achievement. They defined autonomous achievement as com

parison between one's own performances which would be devel

oped in a very young child before he or she enters the school 

educational setting. Low autonomous achievement motivation 

would then be associated with cultural deprivation. Social 

comparison achievement results from comparing oneself 

with the others and would be associated with educational 

d e privation. This study showed no significant difference 

in the autonomous achievement motivation of the ~aces, but 

the social comparison achievement motivation was lower for 
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Blac k s than Whites. The difference resulted between White 

and Black girls, with White females showing a strong approach 

motivat ion and Black girls showing a low approach motivation. 

A project that acknowledged the differences for Black 

and Whi te children on academic achievement, but delved into 

other variables including sex, social class, and grade in 

school, was reported by Touliatos, Lindhom, and Rich (1977). 

They found that Blacks did not do as well as Whites, 

although all scores increased progressively from the 3rd 

to the 6th grade, scores for Black children did not increase 

as rapidly as those for White children. Differences showed 

girls higher than boys and Whites higher than Blacks on 

overall scores. When the test was further analyzed the 

differences were found to be in language and reading but 

not in mathematics. 

Ferney, Hyde, and Machock (1977) in a study of Black 

intelligence found that "conclusions that Blacks perform 

dramatically different from Whites on tests of intelligence 

is premature" (p. 455). Their research findings on the 

intelligence of first graders in the predominantly Black, 

low socioeconomic area of East Cleveland showed the East 

Cleveland first graders' I.Q. scores were by no means 

inferior to, but were at least equal to the I.Q. 's obtained 

in the test's normative population. 
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Mathematics is acknowledged as a skill of importance 

for everyday living. Yet in the recent past students' 

abi l ity to compute has been on a gradual decline. Different 

reasons have been cited for this decline, but the concern 

remains for a reversal of the trend. A search for ways to 

bring about the reversal gains momentum. Modern technolo

gists and educators are developing teaching methods using 

the computer hoping to improve mathematics skills in a non

sexist, nonracist format. 

Middle School Students 

The middle years should be considered as crucial for 

establishing a student's attitude toward learning. From 

ages 12 to 14 students want to be actively involved and at 

the same time they want to become increasingly more 

independent. The student at this age must be challenged 

with new and interesting materials. It is imperative that 

middle school curricula focus on the individual and provide 

for the unique characteristics of this segment of the public 

school popul~tion. The growth spurts of this group are 

uneven in any one individual and vary greatly from individual 

to iLdividual. Probably at no other time in the educational 

system is there such a tremendous range of social, physical, 

and intellectual development (Alexander, 1969; Stelle & 

~..;a 11 ace , 1 9 7 9 ) . 
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Middle school students are vigorous, inquisitive 

ind i v i duals whc need opportunities for trial and error in 

situat i ons where mistakes are admittable. The middle school 

places emphasis on individual learners at an age whe n they 

are sometimes awkward and uncertain, sometimes facile and 

adep t (Grooms, 1967). 

DeVita, Pumerantz, and Wicklow (1970) stated that 

" individualization may be the very quintessence of our 

educational system. No longer may the tools of education 

be e numerated in a simple manner. Now a variety of tools 

is at hand: television, overhead projectors, teaching 

machines and computerized possibilities are a reality" 

(p. 31). 

The computer may be one answer for meeting the various 

needs of middle school students. Computer programs present 

materials in a new and interesting way, allowing the student 

to progre~s from his or her O'i.vE starting point at a pace 

compatible to the individual. The element of embarrassment 

of sensitive middle school students is minimized making the 

challenge of exploration and discovery possible for the 

student. 

Comp u ter Assisted I nstruction 

Suppes and Jerman (1970) listed as the most prominent 

educational requirements that "mak e CAI inevitable (a) current 
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emphasis on individualizing instruction, (b) the increasing 

amount of new information to be learned, (c) the shortage 

of qualified teachers, (d) the growing need for periodic 

upgrading of one's education throughout life'' (p. 27). 

Computer assisted instruction does not allow students to 

pract ice their mistakes but provides immediate reinforcement 

and correction as the student works through a lesson. 

Remedial work can be ffiaje much more attractive and efficient 

in a CAI context. 

Instant feedback and positive reinforcement proved to 

produce large achievement gains in a study by Brown and 

Epstein (1977). Students in seventh and eighth grade mathe

matics classes were given 5-minute drills during each class 

period for five days. Large gains were made by low achievers 

in the group that received positive feedback for correct 

problems. Since a computer program gives instant positive 

feedback it night be expected to be most effective with the 

underachiever. The performance of high achievers in the 

positive feedback group was no better than high achievers in 

the no feedback condition. 

A comparison of alternative instructional media was made 

by Jamison, Suppes, and Wells (1974). The media studied were 

traditional classroom instruction, instructional radio, 

instructional television, programmed instruction, and computer 
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ass isted instruction. Results showed that intensive drill 

by the teache~ can be as effective as the computer, but the 

computer takes less time and does not require extra effort 

fro m the teacher. Their findings included the observation 

that "CAI drill and practice is more effective with students 

who start below grade level" (p. 43). Lysiak (1976) also 

fou nd that low scorers on a pretest made greater gains in a 

CAI program while high ability studertts performed better in 

a regular math situation. 

An effective CAI program supplements and complements 

traditio~al instruction rather than replacing it (Magidson, 

1978). The positive evaluations received throughout the 

country by drill and practice programs in elementary reading 

and math need to be kept in proper perspective. The computer 

cannot replace the teacher, but is a powerful extension of 

the teacher. It is a valuable resource that should be inte

grated into the regular flow of instruction rather than be 

considered as a separate entity (Grimes, 1977). Von Feldt 

(1977), however, found that CAI can be cost effective as a 

replacement for traditional education with college level 

students as well as a supplement to regular instruction for 

elementary students. These cost effective studies were made 

on regular computer terminals and do not reflect the current 

impact of low cost minicomputer and microcomputer technology. 
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Compu ters have been studied not only for achievement 

gains but for other areas of interest to educators (Brod, 

197 2; Fisher, Blackwell, Garcia, & Greene, 1975; Ghose, 

19 78; Sutter & Reid, 1969). Brod investigated student 

a~titudes toward the computer and concluded that the computer 

ac tually replaced the t e acher as an authority figure for some 

j un ior hi gh school students. Ghose was interested in some 

c ri tics' claims that computers reduce the learning process 

t o mechanical and stereotype drill. He claimed that CAI 

can provide a ccnstructive and creative approach to learning 

with the possibility of leading to more precise communica

t i on between learner and teacher. 

The effects of allowing students to select their own 

problems from a CAI math program was the focus of research 

by Fisher et al. Their treatment group was allowed · to select 

their work and determine the level of difficulty and how long 

they would stay with the task each day . The control group 

did not have a choice but followed the same patterns as 

their match. The control group actually showed greater 

achievement gains. The implications of this research are 

unclear but may suggest that the control group was more 

interested in what choice ~o make t~a~ i n solving the 

arithmetic problems. 
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Sut ter and Reid (1969) were concerned with the lack of 

interpersonal contact in learning from computers. The 

result s showed that students with high sociability performed 

bet ter when paired with another student on the computer, but 

students with low sociability achieved better working alone 

at the terminal. S,J t-=er and Reid concluded that "CAI pro

gra:rruninq to allow for individual differences may indeed 

produce both greater learning and improved attitude toward 

learning for each individual student" (p. 157). 

In a project that focused on CAI reading (Atkinson, 

1968) there was no difference in rate of progress between 

boys and girls. These results are surprising because 

co~~on findings are that girls generally acquire reading 

skills more rapidly than boys. Atkinson concluded that the 

results ''suggest that in a CAI environment the sex difference 

is minimized in proportion to the emphasis on analysis rather 

than rote memorization in the learning task" (p. 236). 

The answer to the question of whether Computer Assisted 

Instruction is effective was sought by E~wards, Norton, 

Taylor, Van Dusseldorp, and Weiss (1974). They found that 

most studies showed increased achievement results when CAI 

was used as a s upplement to traditional instruction and 

that drill a~d practice is the most consistently effective 

mode of CAI. CAI was found to be more effective for low 

ability students than for middle or upper ability students. 
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CAI is popular with both students and teachers and seems to 

be cost effective. The effectiveness of any CAI program 

depends upon the quality and reliability of its components 

(Magidson, 1978). It is time to turn the focus to evaluation 

of specific curricula (Von Feldt, 1977). 

As the cost of computers goes down and efficiency and 

availability go up, more and more schools are employing 

computers in hopes of making educational gains. A great 

d eal of research has been done in an attempt to evaluate 

CAI. Research generally has confirmed that students who 

have lacked success in the regular classroom seem to benefit 

the most from this new approach to education (Ed\vards et al., 

1974). 

Advantages of the use of the computer in the classroom 

include instant feedback and positive reinforcement, time 

saving for both the student and the teacher, and the presen

tation of material in a consistent nonprejudicial mode. 

Drill and practice exercises as a follow-up to classroom 

instruction have produced favorable results. The computer 

has been most successful in the school as a supplement to 

the teacher rather than a replacement for the teacher. 

S unLrna.r y 

Math achievement scores are declining and a continuous 

search is on to find ways to reverse the trend. Some 
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possibilities for improving math scores are individualiza

t ion to enable the student to work at his or her own pace, 

new and interesting ways of presenting material to improve 

mot ivation, instant feedback and positive reinforcement to 

provide encouragement particularly to the under achiever. 

Re search has shown that CAI can help many of these things 

b ecome a reality. 

The early teens are years of special concern because 

o f the varied stages of development in individuals and 

because of the importance of these years in forming educa

tional attitudes and setting goals. CAI may help to meet 

needs on an individual basis, and keep students interested 

in education. 

The microcomputer has not been the subject of research 

and differs from the computer programs researched in some 

ways. Because of the self-containment of the micro the 

wide range of programs available by terminal is not readily 

assessible. The small machines have the advantage of being 

portable and can be plugged into any electrical outlet in 

any classroom. 

The program used in this report was the Microcomputer 

Mathematics Program, a cassette taped program for drill and 

practice of the basic computational skills. The purpose of 
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the project was to find the effect of this CAI program 

(MCMP) on the achievement scores of middle school age 

students. 



CHAPTER III 

RESEARCH DESIGN 

Subjects 

The subjects of this research were students currently 

enrolled in the seventh and eighth grades of a large city 

middle school with an enrollment of about 950. The neighbor

hood has a middle to low socioeconomic status with additional 

Black students bussed from the inner city under a court 

ordered integration plan. The community has some natural 

integration, and the school population is about 48% Black, 

45% White, and 7% Brown. 

A stratified random sampling was used to select 80 

students tc be members of the treatment group. Two of these 

were dropped because of with~rawal from school, eight were 

left out of the research because of inability to find a 

match in the control group, and seven were absent when the 

posttest was given, resulting in 63 pairs of subjects com

pleting the project. Although particular attention was not 

given to race and sex, the treatment group chosen by random 

sampling resulted in approximately the same number of males 

and females, 32 girls an~ 31 boys. The racial distribution 

was also balanced and reflective of the total school popula

tion with 30 Whites, 27 Blacks, and 6 Mexican-&'11ericans. 

22 
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Instrument 

The computational skills section of the Iowa Test of 

Bas i c Sk ills (ITBS ) was u sed as the pretest-posttest 

i nstrument. This strictly computational section was added 

t o t h e ITBS in 1979, and the students had not seen it before 

the pre test date. Since the Microcomput er Mathematics 

Program (MCMP ) is a drill and practice program on the com

putational s k ills the test was valid as to content. 

Levels 12, 13, and 14 of Form 8 were used. These three 

l evels of the ITBS computation section all have Kuder

Richardson Formula 29 reliability coefficients of .88. 

Procedure 

A total of 843 students were in attendance on a par

ticular day and were administered the test instrument with 

strict controls on administrat ion and timing. The tests 

~ere graded and divided into three groups according to 

pretest scor es. The divisions were A (students whose grade 

e quivalent was two or more years below grade placement) , 

group B (from t wo years bela~ to grade level) and group C 

(gr ade leve l or a bove ) . More specifically, seventh graders 

j_n group A scored below 5.5, group B from 5.5 through 7.4, 

a nd group C f r om 7.5 up. Eighth grade students in group A 
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s c ored below 6.5, group B from 6.5 through 8.4, and group C 

£r om 8.5 up. 

Level 12 of the ITBS (sixth grade) was administered to 

a ll students who \vere considered by previous evaluations to 

be in group A, Level 13 (seventh grade) was given to seventh 

gr aders in groups B and C, and Level 14 (eighth grade) to 

e ighth grade~s iL groups B and C. In the stratified random 

s ample the number of students selected for each stratum 

reflected the percentage of the total school population which 

f ell in that achievement group. For instance, since 38% of 

~he total population fell in group A, 38% of the treatment 

group was from group A. The treatment group consisted of 27 

students in group A, 25 students in group B, and 18 students 

in group c. 

A control group was selected by matching each student 

with a student who receives regular classroom instruction 

from the same teacher. The groups were matched by pretest 

sco~es, grade level, sex and race. 

Members of the treatment group were told that they had 

been selected by chance to be the first to use the micro

computers. They were brought to the math lab from their 

regularly scheduled math class for 10 minutes each day for 

a period of eight week s. At the end of the eight week 

period the same instrument used for the pretest was 
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administered as a posttest to the 126 students in both the 

t reatment and control groups. 

Hypotheses 

A null hypothesis that the achievement scores between 

the experimental and control groups will not vary signifi

cantly is based on the fact that all students have spent the 

same amount of time on mathematics. All groups are expected 

to gain two months achievement from two months time spent 

on the task regardless of the type of instruction received 

or beginning achievement level. Therefore the following 

null hypotheses were tested: 

1. There is no statistically significant difference 

in mathematics computational skills of low-level functioning 

stud!3nts (group A) in a microcomputer mathematics program 

compared to students in a traditional mathematics program. 

2. There is no statistically significant difference 

in mathe~atics computational skills of moderate-level 

f unctioning students (group B) i~ a microcomputer mathe

matics program compared to students in a traditional 

mathematics p~ogram. 

3. There is no statistically significant difference in 

r:tat.hematics computational skills of high-level functioning 

s~udents (group C) in a microcomputer ~athernatics program 

compared to students in a traditional wathematics program. 
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4. There is no statistically significant difference in 

~athematics computational skills of all the students in a 

microc omputer mathematics program (Group D) compared to 

students in a traditional mathematics program. 

Research Design 

Thi s is a pre t est-posttest control group design ~ith 

four l eve l s in each experimental condition: 

Pre 

Post 

Ex 

A-B-C-D 

A-B-C-D 

Cn 

A-B-C-D 

A-B-C-D 

A stratified random sampling was used to select subjects for 

the experimental group; the control group was established by 

matchin g on the pretest variable. 

Statistics 

Statistics were analyzed using a series of t-tests for 

indepen~ent means and a series of Wilcoxon matched-pairs 

signed-ranks tests. Both parametric and nonparametric 

procedures were used because of the irregular distribu tion 

of scores. 



CHAPTER IV 

PRESENTATION AND ANALYSIS OF DATA 

The effect of the Microcomputer Mathematics Program on 

t he mathematics achievement scores of middle school students 

was sought with this research project. The purpose was to 

determine whether achievenent scores would be affected and 

t o distinguish differences on students with different 

beginning achievement levels. This research was designed to 

evaluate the use of the microcomputer in teaching mathematics 

and to help in planning its future use with different groups 

of students. 

A stratified random sampling of the total school 

population placed 80 students in the treatment group to 

receive 10 minutes a day on the microcomputer for a period 

of eight weeks. They reported to the math lab for the 

first or last 10 minutes of their math class. The subjects 

included Blacks, ~\7hi tes, and I\1exican-Amer icans from lov.;, 

moderate, and high achievement levels. A matched control 

group was selected from students who remained in the tradi

tional classroom for the entire math period. The groups 

were matched not only on beginning achievement level and 

teacher, but also on race anc sex. 

27 
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The number of students ~ ... ,ho were selected, matched, 

c ompleted the eight weeks, and took the posttest included 

63 pairs for a total of 126 students. The average gain 

scores are given in grade equivalents in Table 1 (p. 29). 

Every group showed at least the two months expected gain 

wi th the experimental group in every case gaining more than 

the control group. 

Grade equivalent scores were used for the statistical 

analysis because different levels of the ITBS were 

a dministered. Since more than one level of test was given 

in each achievement group the raw score values had different 

grade equivalent conversions. 

The Wilcoxon matched pairs signed-ranks test was used 

to test the hypotheses. Table 2 (p. 30) shows the result 

of the Wilcoxon test for group A. The first null hypothesis 

stated that there is no statistically significant difference 

in mathematics computational skills of low-level functioning 

students (group A) in a microcomputer mathe~atics program 

compared to students in a traditional mathematics program. 

On the basis of these findings the null hypothesis cannot be 

rejected. A total T for 17 subjects is statistically signi-

ficant at 35 or less. 

Null hypothesis 2 stated that there is no statistically 

sian ificant difference in mathematics computational skills 
;;J 

of moderate-level functioning students (group B) in a 
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Table 1 

Mean Gain Scores In Grade Level Equivalents 

Treatment 
Group Condition N Pretest Post test Differences 

Experimental 23 4. 7 5.4 • 7 
A 

Control 23 4.8 5.2 .4 

Experimental 23 6.7 7. 1 .4 
B 

Control 23 6. 7 6.9 • 2 

Experimental 17 8.9 9.5 . 6 
c 

Control 17 8.9 9.3 • 4 

Experimental 63 6.6 7. 1 • 5 
D 

Control 63 6.6 6.9 . 3 
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Tab le 2 

Grade Equivalent Gains f or Tr eatment a n d Control Grou p s 
Of Lo w-Level Fu n c t ioning Studen ts (Group A) 

Rank with less 
Pair Tr e atment Control d Rank frequent sign 

1 0 3 -3 -2.5 2.5 
2 4 1 0 -6 -9 9 
3 15 8 7 11 • 5 
4 6 3 3 2.5 
5 1 2 0 1 2 14 
6 1 8 - 2 20 17.5 
7 13 13 0 
8 4 -3 7 11 . 5 
9 -5 0 -5 -6.5 6.5 

10 9 3 6 9 
1 1 1 1 -3 14 15 
1 2 3 5 -2 -1 1 
1 3 0 0 0 
14 24 20 4 4.5 
15 7 7 0 
1 6 8 26 1 8 -16 1 6 
1 7 -8 0 
1 8 1 1 -9 20 17.5 
19 -2 8 6 9 
20 7 2 5 6.5 
21 4 8 -4 -4.5 4.5 
22 8 1 7 -9 -13 1 3 
23 8 8 0 

T = 5 2.5 (n.s. ) 
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microcomputer mathematics program compared to students in a 

tr a d itional mathematics program. Tabel 3 (p. 32) shows that 

the null hypothesis cannot be rejected. 

The third null hypothesis stated that there is no 

s tatistically significant difference in mathematics compu

tational skills of high-J.evel functioning students (group C) 

in a microcomputer mathematics program compared to students 

in a traditional mathematics program. The Wilcoxon T in 

Table 4 (p. 33) shows no significant difference between 

treatment and control and the third null hypothesis cannot 

be rejected. 

When the subjects are not divided into groups but are 

combined into one group the results are shown in Table 5 

(p. 34-5) . Null hypothesis 4 states that there is no 

statistically significant difference in mathematics compu

tational skills of all the students in a microcomputer 

mathematics program (group D) compared to students in a 

traditional mathematics program. This null hypothesis is 

rejected because a statistical significance of p ( .028 was 

obtained. The value of T is 563 as shown in Table 5 and 

IJ is 56 after dropping ties. Since N ) 25 and the table 

shows significance of! through n = 25, the formula for 

converting T to z was used (Siegel, 1956, p. 179). 
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Table 3 

Gr ade Eq uivalen t Ga i n s f or Treatment a n d Control Grou ps 
Of Mo dera t e-Level Func t ioning Stude n ts (Group B) 

Rank with less 
Pair Treatment Con t r ol d Ra nk f requ en t sig n 

1 -2 4 -6 - 8 .5 
2 1 2 -20 32 19 1 9 
3 -2 -2 0 
4 -3 -4 1 1 . 5 1 . 5 
5 2 16 -14 -16 
6 5 - 7 12 15 15 
7 - 7 2 -9 -11 
8 10 6 4 5.5 5.5 
9 -22 13 -35 -2 1 

1 0 14 -11 25 1 8 18 
1 1 -1 0 -1 -1 . 5 
12 -2 0 -2 -3 
13 6 1 2 -6 -8.5 
14 7 -4 1 1 13.5 13.5 
15 23 -10 33 20 20 
16 22 6 16 17 1 7 
1 7 19 1 0 9 1 1 1 1 
18 4 7 -3 -4 
1 9 1 1 20 - 9 -11 
20 -2 2 -4 -5.5 
21 5 5 0 
22 4 -7 1 1 13. 5 13.5 
23 -5 0 -5 -7 

T 134 (n.s.) -
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Table 4 

Gr ade Equiv alen t Gain s f or Trea t me n t and Con tro l Grou ps 
Of High-Level Function i ng Students (Gr o u p C) 

Rank with less 
Pair Treatmen t Con trol d Rank frequent sign 

1 1 22 -21 -16 16 
2 1 0 1 1 -1 -1 . 5 1 . 5 
3 -1 6 -7 -9 9 
4 4 1 ':l 4.5 ..I 

5 9 -2 1 1 13 
6 1 1 4 7 9 
7 5 0 5 6.5 
8 7 -5 12 14 
9 1 0 7 3 4.5 

10 8 13 -5 -6.5 6.5 
1 1 13 6 7 9 
1 2 9 -8 1 7 15 
13 6 7 -1 -1 . 5 1 0 5 
1 4 1 -1 2 3 
15 14 -9 23 1 7 
16 -1 7 -8 -11 1 1 
17 13 4 9 1 2 

T -- 45.5 (n .s. ) 
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Table 5 

Grade Equivalent Gains for Treatment and Control Groups 
Of All the Subjects (Group D) 

Rank with less 
Pair Treatment Control d Rank frequent sign 

1 0 3 -3 -10 1 0 
2 4 10 -6 -24 24 
3 15 8 7 29 
4 6 3 3 10 
5 12 0 12 42 
6 18 -2 20 49.5 
7 13 13 0 
8 4 -3 7 29 
9 -5 0 -5 -19 1 9 

10 9 3 6 24 
1 1 1 1 -3 14 44.5 
12 3 

,_ -2 -6 6 ::> 

1 3 0 0 0 
14 24 20 4 14. 5 
15 7 7 0 
16 8 26 -18 -48 48 
17 -8 -8 0 
18 11 -9 20 49.5 
19 -2 -8 6 24 
20 7 2 5 19 
21 4 8 -4 -14.5 14. 5 
22 8 1 7 -9 -35 35 
23 8 8 0 
24 -2 4 -6 -24 24 
25 1 2 -20 32 54 
26 -2 -2 0 
27 -3 -4 1 2.5 
28 2 1 6 -14 -44.5 44.5 
29 5 -7 1 2 42 
30 -7 2 -9 -35 35 
31 1 0 6 4 14. 5 
32 -22 13 -35 -56 56 
33 14 -11 25 53 
34 -1 0 -1 -2.5 2.5 
35 -2 0 -2 -6 6 
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Table 5 (Continued) 

Grade Equivalent Gains for Treatment and Control Groups 
Of All the Sub jects (Gr oup D) 

Rank \vi th less 
Pair Treatment Control d Rank frequent sign 

36 6 1 2 -6 -24 24 
37 7 -4 1 1 39 
38 23 -10 33 55 
39 22 6 16 46 
40 1 9 1 0 9 35 
41 4 7 -3 -10 1 0 
42 1 1 20 -9 -35 35 
43 -2 2 -4 -14 .. 5 14. 5 
44 5 5 0 
45 4 -7 1 1 39 
46 -:::> 0 -5 -19 1 9 
47 1 22 -21 -51 51 
48 1 0 1 1 -1 -2.5 2.5 
49 13 4 9 35 
50 -1 6 -7 -29 29 
51 4 1 3 10 
52 9 -2 1 1 39 
53 1 1 4 7 29 
54 5 0 5 19 
55 7 -5 1 2 43 
56 1 0 7 3 1 0 
57 8 13 -5 -19 19 
58 13 6 ., 29 I 

59 0 -8 1 7 47 _, 

60 6 7 -1 -2.5 2.5 
61 1 -1 2 6 
62 14 -9 23 52 
63 -1 7 -8 -32 32 

T = 563; z = 1 . 9 1 ; £ = .028 
- -



CHAPTER V 

SUH!--1ARY AND CONCLUSIONS 

Sun1..rnarv 

This experimental research was undertaken to evaluate 

t h e use of the Microcomputer Mathematics Program as a tool 

f or raising the mathematical computation al skills of middle 

school students. The subjects were seventh and eighth 

grade students enrolled in a large city middle school that 

is integrated by court ordered bussing. The population comes 

f rom moderate to low income families and the racial mixture 

of Blac k s and Whites is about equal. A few Mexican

Americans are included in the enrollment. 

The subjects in the treatment group were selected by 

stratified random sampling. The stratification was based 

on beginning achievement level determined by pretest scores 

o~ the compu tational s k ills section of the ITBS. The control 

g roup was selected by matchin g students of the same sex, 

race, beginning achievement level, and teacher with the 

experimental group. Matched pairs of 63 students completed 

the pro j ect. 

Th e students in the treatme n t grou p used the micro-

computers for 10 minu tes a day for a period of eight week s 

36 



37 

for drill on the computational s k ills. This 10 minute 

period was taken from their regularly scheduled mathematics 

class period each day. The members of the control group 

remained in the classroom while the members of the treatment 

group reported to the mathematics lab to use the micro

computers. 

The null hypotheses tested by this research included 

three null hypotheses based on the strata divisions and a 

f ourth including all the pairs of subjects combined. 

Null hypothesis 1. There is no statistically signifi

cant difference in mathematics computational skills of low

level functioning students (group A) in a microcomputer 

mathematics program compared to students in a traditional 

mathematics program. This null hypothesis was not rejected. 

Null hypothesis 2. There is no statistically signifi

cant difference in mathematics computational skills of 

moderate-level functioning students (group B) in a micro

computer mathematics program compared to students in a 

traditional mathematics program. This null hypothesis was 

not rejected. 

Null hypothesis 3. There is no statistically signifi

cant difference in mathematics computational skills of high

level functioning students (group C) in a microcomputer 

mathematics program compared to students in a traditional 

mathematics program. This null hypothesis was not rejected. 
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Null hypothesis 4. There is no statistically signifi

cant difference in mathematics computational skills of all 

the students in a microcomputer mathematics program (group 

D) compared to students in a traditional mathematics program. 

This null hypothesis was rejected. 

Discussion 

The original hypothesis stated that mathematics compu

tational achievement scores of middle school students using 

the Microcomputer Mathematics Program would show a greater 

increase than the scores of students whose math instruction 

was restricted to the traditional classroom setting regard

less of beginning achievement levels of the students. The 

Wilcoxon test on the scores of all the groups combined 

supports this hypothesis. 

Although the mean scores showed much greater gains for 

the treatment group than for the control group in each case 

these gains did not appear to be statistically significant 

using parametric analyzation methods. Graphs of the data 

resulting from this research showed a wide range of differ

ences in the scores and some non-normal curves. For this 

reason and because of the necessity of using grade equivalent 

rather tha~ raw scores an analyzation was made using non

parametric statistical methods. 
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A statistically significant difference was found when 

the total treatment gro~p was compared to the total control 

group. When the groups were analyzed separately the level 

of statistical significance was not reached probably because 

of the size of the sample and the wide range of differences 

in the gains. 

The mean gain scores of all ·students regarcless of 

treatment condition or beginning level rose the expected 

tv.;o months for two months spent on the tasJ<:. Ho\..vever, all 

but one of the groups exceeded the two months gain. 

Considering that the majority of these students are 

functioning belO\v grade level the gains for all groups of 

students were above their usual performance. The low-level 

functioning group showed the highest mean gain of seven 

months in the two month period. 

Conclusions and Implications 

The microcomputer like so many tools used in education 

seems to have a different effect on different students. 

This study divided the students by beginning achievement 

level to see if previous academic gains would be a factor in 

the gains made in this program. The variation in the gains 

was large regardless of the students' beginning levels. 

Although statistical significance was fou~d when the total 

treatment group was compared to the total control group, 
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t ha t difference could not be assigned to a beginning achieve

ment level. 

Ma thematics drill and practice on the microcomputer 

s e ems to be an efficient way to help students sharpen math 

skills. The immediate evaluation of the student's work in 

the form of instant correction of mistakes, positive rein

f orcement of correct answers, and a grade at the end of the 

assigned time is a time saver for both students and teacher. 

Although some of the students felt that the computer ''talked" 

t o them through the written messages, at least one student 

was disturbed by the quietness of the machines. The strictly 

visual presentation of material could prove to be a handicap 

for some students. 

The length of time spent on the computer, both in number 

of days and number of minutes per day, was necessarily short 

because of the limited number of computers available and the 

limited amount of time that students could be taken from 

their regular mathematics class. If time spent on the com

puter could be set up as additional mathematics practice 

time instead of time taken from regular instruction, gains 

might be further positively affected. The regular daily 

instruction was interrupted to send the studen ts to use the 

microcomputer at their allotted time. 

All students seemed to enjoy using the microcomputers. 

The attention given to the display screen even by the slowest 
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students i~dicated an interest and concentration that is 

of ten hard to get with middle school students. Several 

students who had not learned their multiplication facts were 

motivated to study them when a lesson could not be mastered 

without instant recall of those facts. 

The results of this study can be helpful to counselors 

because it shows that teaching by computer can benefit some 

students. The search continues for a more definitive group 

of students to be assigned to computer learning, although 

the mean gains indicate that the low-level functioning 

students are the group best served by MCMP. In assigning 

students to this program as in any educational program 

counselors and teachers should endeavor to meet the needs 

of individual students. 

Further Research 

Suggestions for further research resulting from this 

project follow. 

1. A research p~oject of the same framework but 

continuing for longer than the eight week period is needed. 

The eight week period included two holidays, days of district

wide testing, quarter final exams, and the usual student 

absences. The average number of days spent o n the computers 

by the subjects was 27 with a range of from 9 to 35 days in 

attendance. 
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2. More research is needed on the 10 minute a day time 

f r ame. Students at the middle school age might benefit more 

with a longer time period spent on the tas k . Some students 

showe d d isappointment by the shortness of the time period. 

3. A comparison of students' abilities to learn 

v isually with their progress made on a microcomputer could 

help educators determine which students should use this 

medium. 

4. Research is needed to determine how middle school 

students' attitudes and motivation toward math are affected 

by microcomputers. 

5. The use of the MCMP as additional math instruction 

instead of the time being taken from the students' tradi

tional classroom time sho~ld be evaluated. 
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