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This research investigates the effects of a planned 

program of computer assisted instruction on reading and 

language development of fourth grade students. 

The purpose of the study was to determine the 

effectiveness of microcomputer usage in supplemental reading 

and language instruction. 

Fifty-one matched pairs of fourth graders completed the 

one school year study. A t test for related samples was 

used to analyze the data. Multiple linear regression was 

used to allow a more detailed review of the basic data, 

including gender and entering ability. 

The findings include the following. 

1. Post test scores for total reading or total lan-

guage on the Comprehensive Test of Basic Skills of the 

experimental group did not differ significantly from the 

scores of the control group. 

2. The incremental differences in the post test scores 

for the boys or the girls in the experimental group did not 

differ significantly from those of the boys or the girls in 

the control group in either reading or language. 



3. For students starting lower, toward the middle or 

higher on the Comprehensive Test of Basic Skills total 

reading or total language, the relative progress of the 

experimental group of any of the three groups did not differ 

significantly from those of the control groups. 

The general conclusion to be drawn from this study is 

that using prescribed software for thirty minutes a week did 

not significantly improve total reading or total language 

scores on the Comprehensive Test of Basic Skills. This 

study also indicates no significant differential effects on 

entering ability or gender. 

These recommendations were made. 

1. More weekly computer time be utilized in further 

research. 

2. Further evaluation of software as it relates to 

basic classroom curriculum for all levels of achievement 

should be studied. 

3. Further study should be conducted on gender as it 

relates to C.A.I, in learning, including the possibility of 

using different software programs to reinforce the same 

skills for boys and girls. 
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CHAPTER I 

INTRODUCTION 

Improving student learning historically has been a con-

cern of educators and parents. Modern education has been 

criticized for the lack of individualization in most school 

programs, the failure of too many students to learn ade-

quately, the increasing cost of education, and the failure 

of many school programs to address the affective aspects of 

students' personalities. In an effort to improve teaching 

techniques in the country's schools and to answer these cri-

ticisms, educators have turned to the computer as a new 

teaching tool. 

Computers have entered the public school domain in 

large numbers recently. According to Market Data Retrieval 

sources, 55,000 individual public schools were using compu-

ters in 1983, more than double the 1982 figure of 24,000. 

Approximately 325,000 computers are in use in public schools 

today, ten times the number in 1980. Furthermore, more than 

60 percent of all elementary schools in the country now use 

computers, compared with 20 percent just one year ago. The 

average grade school now has three or four machines being 

operated by students. 



Computer enthusiasts feel that the potential for compu-

ters is limitless. Schools are already using computers to 

teach math, reading, social studies, foreign language and 

just about every other part of the curriculum. 

At the present there is little hard evidence indicating 

whether a computerized curriculum program will indeed 

accelerate learning over traditional teaching devices. 

Further research needs to be conducted to discover the 

effects of computer assisted instruction on basic skills 

development of grade school students. This study will 

investigate the effects of a computer assisted instruction 

program in the reading and language areas. 

Statement of the Problem 

The problem of this study is the effect of a planned 

program of computer assisted instruction on reading and lan-

guage development of fourth grade students. 

Hypotheses 

1. Fourth grade students receiving computer assisted 

instruction will score significantly higher on the Compre-

hensive Test of Basic Skills Total Reading Test than fourth 

grade students in the control group. 



2. Fourth grade students receiving computer assisted 

instruction will score significantly higher on the Compre-

hensive Test of Basic Skills Total Language Test than fourth 

grade students in the control group. 

Definition of Terms 

For the purpose of this study, the following terms are 

def ined. 

1. CAT - Computer Assisted Instruction - The use of 

the computer for the instruction of students. 

2. computers or personal computers - Microcomputers 

with the entire computing system contained on a 

microprocessor chip, specifically the Apple II E. 

3. software - The prepackaged floppy disk instructions 

for the computer which are executed while in the 

computer's memory. The software used in this study 

has a specific educational application. 

Limitations 

Some limitations of this study should be mentioned. 

Student time on the computer was limited. Thirty minutes a 

week may not be enough time for students to become 

proficient in using the computer and to gain maximum benefit 

from the use of it. 

The choice of software available posed another possible 



limitation. The software was chosen to coordinate with the 

Macmillan Basic Reading Series and the reading and language 

curriculum guides of the school district. Therefore, 

approximately fifteen different software programs from seven 

different companies were used during the course of this 

study. All students used the same software, but no 

inferences on the effectiveness of any given piece of soft-

ware should be made. 

Procedure 

The basic design of the study was an experimental-con-

trol study. It measured reading and language arts growth of 

matched pairs of students from a school district with a uni-

form reading program. The study was conducted with fourth 

grade students at four elementary schools in the district. 

Class scores of students from all reading levels were used 

in the study. It was a concern that variations in initial 

conditions and unmeasured factors such as home environment, 

peer groups and student maturity would obscure the sample 

information about the differences in reading and language 

improvement for the control and experimental groups. The 

matched pairs design for comparing the two populations was 

chosen to reduce the degree of variability of the two groups 

The students were matched according to gender, age, verbal 

reasoning skills, total reading and total language test 

scores. 



An attempt was also made to match the schools according 

to socio-economic status. One of the two schools in the 

experimental group consisted of a mixture of students from 

low to upper socio-economic status homes. The other school 

consisted primarily of students in middle and upper middle 

class home environments. Thw two control schools were 

chosen to match as closely as possible the socio-economic 

status of the two experiemental schools. 

To set up the matched pairs, a data base was prepared 

including each of the 395 students comprising the entire 

fourth grade student body at the four separate schools 

selected for the study. From this data base students were 

first matched according to gender. The second match was 

made according to age and was within two months. The Test 

of Cognitive Skills (T.C.S.), a verbal reasoning test, was 

used as the third variable and students were matched within 

70 scale score points. T.C.S. scale scores are expressed in 

numbers that range from 0 to 999. The Comprehensive Test of 

Basic Skills (C.T.B.S.) was used for matching total reading 

and total language scores which were the fourth and fifth 

variables. Both Total Reading and Total Language were 

matched within 100 scale score points. C.T.B.S. scale 

scores are also expressed in numbers that range from 0 to 

999. The C.T.B.S. test was administered to all students at 

the end of third grade for both matching purposes and as a 

beginning index. The T.C.S. was administered at the 



beginning of the fourth grade for matching purposes. 

All classes used a uniform reading program, the 

Macmillan Series R Basal reading series. Students in the 

experimental group were assigned their thirty minutes per 

week on the computer during the reading/language arts 

allotted time using the prescribed reading and language arts 

software programs. In order to control for the Hawthorne 

effect in computer usage, the students in the control group 

were assigned thirty minutes per week on the computer during 

mathematics time and using selected mathematics software. 

At the end of the fourth grade year, and the conclusion 

of this study, students were again administered the C.T.B.S. 

test. The t test for related samples was used to determine 

the significance of the difference in the post test scores 

on the two criterion measures of reading and language. 

Multiple linear regression was used to test the significance 

of the pretest parameters on the post test data. This 

allowed a more detailed review of the basic data with 

further analyses including computer assisted instruction as 

it relates to gender and entering ability. The results and 

level of significance are presented in table form. 
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CHAPTER II 

REVIEW OF LITERATURE 

Much has been written about reading. Research on pro-

cedures used to teach reading has been prolific. Probably 

no other subject has received as much money for programs as 

reading. The American public seems to want the best reading 

instruction available for their children. This has resulted 

in all types of reading programs being developed. 

Until the mid nineteen forties, many children in the 

United States were taught to read by the basal-reader method. 

The basal reader had its roots in America when McGuffy 

developed his first set of readers in the mid eighteen 

hundreds. McGuffy basal readers dominated the teaching of 

reading for over one hundred years. Basically, this method 

uses repetition and memorization of a small vocabularly and 

then relates this vocabulary to other words. Usually 

initial consonants are introduced first, then vowels, ending 

consonants, blends and syllables. This method is slow and 

requires several years for a student to become proficient. 

The phonics method, or synthetic method, was an answer 

to some of the criticism of the basal approach. This 

approach teaches letter sounds, sound-symbol recognition and 

sound combinations of letters before reading. Phonics 



instruction teaches decoding skills and therefore permits 

more interesting subject matter to be read since a basic 

vocabulary is not required. 

The language-experience method of teaching reading is 

also used, especially by teachers of culturally or 

ethnically different students. When this method is used the 

child is asked to read his own dictated stories, thereby 

eliminating background differences that might not have been 

understood in another culture's books. The emphasis is on 

the meaningful involvement in reading because of its 

relevance to the child who is reading it. 

Many other approaches to reading instruction have been 

used. Individualized reading programs, synthetic alphabets, 

linguistic approaches and programmed instruction are all 

examples of reading programs developed in the last century. 

While much research has been done to determine which of 

these myriad of approaches is the best, no conclusive 

findings can be reported. The great number of variables at 

work in the learning-to-read process make it difficult to 

determine the one best approach. Chall, in her book 

Learning to Read: The Great Debate, (1967) stated: 

Despite thousands of research studies and 
scholarly discussions on reading since the turn of 
the century, it has been difficult for researchers to 
state with any degree of confidence that one 
particular method or approach to beginning reading is 
really better than another. From time to time there 
appeared to be a consensus on how and when to begin 
and what to emphasize at the beginning stages of 
reading instruction. Then a period of disagreement 
and confusion sets in. (p. ix) 
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In the midst of all the confusion as to the best 

teaching method for reading instruction comes the computer. 

Computer use in education has been foreseen for years. The 

age of the computer has finally arrived since they have now 

been made smaller and less expensive. The microprocessor 

chip was first developed in 1971, but it wasn't until 1977 

that microcomputers became available for educational use. 

Since 1977 we have seen a computer revolution in education. 

In Texas at the present. House Bill 246 mandates junior high 

level computer literacy courses. Other states have also 

mandated computer literacy in the public education domain. 

Without a doubt the next decade will see numerous attempts 

by the Congress and state governments to increase the number 

of computers in homes and schools. 

If the potentials of the computer are realized in edu-

cation, the very nature and character of education will be 

radically changed in the time frame of one generation. 

Suppes feels that in the area of reading the computer holds 

the "greatest hope possible for individualized instruction 

for all students at all levels (p. 391)." 

The most common educational application of computers is 

Computer-Assisted-Instruction (C.A.I.). In the C.A.I, pro-

cess a student sits at a terminal receiving and inter-

acting with a computer. The student may receive audio or 

typewritten messages, and visual displays ranging from 

graphics to photographs. The student responds to these 
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messages by use of a keyboard and the computer then reacts 

to the student's response. Computer assisted instruction 

programs include drill and practice, simulation and tutorial 

activities. 

Mason (1983) describes the six ways he feels computers 

can be used by classroom reading teachers as these. 

1. The computer can be used as a diagnostic 
test administrator as interaction with a 
computer quickly shows students' inattention 
to visual details, sequence and shape. 

2. The computer can become the target for 
student hostility. Assigning judgements to 
the computer relieves the examiner of the task 
of combating student hostility. 

3. The computer can be the tutee with the 
student the tutor, thus enhancing student 
self-esteem. 

4. The computer can become a conversationalist, 
giving students practice in reading and writing. 

5. The computer can be used for accuracy 
training as letter reversals, omissions or 
substitutions are not accepted by the computer, 
and 

6. Most reading programs require drill and 
repetition for proficiency. Computers provide 
this without criticism. (pp. 504-507) 

Several evaluation studies have been conducted over the 

last few years on the use of computers in the reading con-

tent area. The overall effectiveness of microcomputer usage 

in supplemental reading comprehension has been the subject 

of many studies. (Easterling, 1982; Lally, 1982; Papert, 

1981; Thompson, 1980; Johnson, 1978; Fry, 1967: Hansen, 

1966 ) . 
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The Easterling study was conducted at North Texas State 

University in 1982. Easterling designed a pretest, post 

test, control group arrangement for the sixty-five fifth 

grade students in this four-month study. The experiemental 

students had two fifteen minute sessions weekly for sixteen 

weeks on computers using S.R.A. Computer Drill and 

Instruction and Micro System 80 Critical reading Series 

programs. 

The results indicate that scores for Reading Compre-

hension on the California Achievement Test, Level 15, Form C 

of the reading experimental group did not differ signifi-

cantly from scores of the control group. The recommendation 

was made that larger samples and more computer time be 

utilized in further research. 

Fletcher and Atkinson (1970-1972) went a step farther 

in several years of work with computers and reading at 

Stanford University. In their 1972 study they chose to 

determine the effect that participation in a C.A.I, program 

had on reading achievement at the end of one year of 

instruction as well as one year later. 

In this study fifty pairs of Kindergarten students were 

matched on several variables, including sex and reading 

readiness scores. One of each of the matched-pairs received 

fifteen minutes per day of C.A.I, instruction during the 

first grade year. The other of each matched-pair (control) 

studied reading in the classroom during this time. The 
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California Cooperative Primary Reading Test was administered 

at the end of the first grade, and again at the end of the 

second grade although there was no C.A.I, instruction given 

during this second year. 

At the end of first grade the experimental group showed 

a 5.05 month gain over the control group. When tested a 

Y e a r lster the experimental group showed a difference of 

4.90 months. Fletcher and Atkinson felt that this showed 

"the initial difference observed following one year of 

C.A.I, was maintained, although not amplified, during the 

second year when no C.A.I, was administered (p. 60)." 

A few longitudinal studies have also been attempted 

(Rogosta, 1982 and Litman, 1977). Litman's study (1977) 

involves older grade school students than Fletcher and 

Atkinson, but he too was interested in determining the ef-

fect of a drill and practice computer assisted program on 

reading achievement at the end of one year of instruction as 

well as two years later. His targets were fourth, fifth and 

sixth grade students considered hopelessly unsuccessful in 

special reading programs. The control group continued in 

the regular remedial reading program while the experimental 

group received one year of planned C.A.I, drill and practice 

activities. 

Litman concluded that fourth and fifth grade C.A.I, 

participants scored higher on the test of reading 

achievement at the end of a year than did non-C.A.I. 
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participating students. He also found that two years after 

the year of instruction male C.A.I, participants scored 

higher than did non-C.A.I. participants but there was no 

significant differences in the female scores at this time. 

Litman also felt that this increased achievement of C.A.I, 

participants was obtained at a relatively low cost. 

Target populations such as Reading disabled students, 

low Socio-economic students and the physically handicapped 

have been the subjects of numerous computer studies com-

pleted the last few years. Many of these studies involve 

students who have been judged as "reading disabled". 

(Frederikson, 1983; Grocke, 1982; Lally, 1981; Mason, 

1981; Spring, 1980; Meyer, 1978; Geoffrion, 1977; Fort 

Worth Independent School District, 1976; Caldwell, 1973; 

Litman, 1973 ) . 

In 1976, the Fort Worth Independent School District 

Department of Research and Evaluation attempted to determine 

if C.A.I, was a more effective supplemental method of 

teaching reading and mathematics than other Title I Pro-

grams. Lysiak and Wallace designed this study utilizing 

twelve Title I Schools, twelve teachers, twelve aides and 

2,298 pupils. The C.A.I. Program was implemented in eight 

elementary and four middle schools. The drill and practice 

program focused on reading and mathematics skills utilizing 

a computerized curriculum developed by the Computer Curricu-

lum Corporation of Palo Alto, California. 
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The weight of the data seems to support C.A.I. Stu-

dents made at least a month gain per month of instruction on 

the computer curricula and middle school C.A.I, students 

made significantly higher standardized test gains than did 

non-C.A.I. students. Reading comparisons only on the ele-

mentary level were mixed. A comparison of C.A.I, and 

Resource Teacher students by grade on the Iowa Tests of 

Basic Skills Vocubulary and Reading subtests, indicates that 

C.A.I, students at grade three achieved significantly 

greater gains on the Vocabulary and Reading subtests, but at 

grade four the Resource Teacher students achieved greater 

gains than the C.A.I, students. At grade five, the Resource 

Teacher students achieved greater gains on the Vocabulary 

subtest; but, there was no significant difference between 

the groups on the Reading subtests. 

While Fort Worth used Title I students for their study, 

other researchers chose to work with the physically handi-

capped. (Papert, 1981; Saracho, 1978; Fletcher, 1977; 

Suppes, 1974; Fletcher, 1973). Still other studies have 

been conducted using students from lower socio-economic com-

munities (Saracho, 1982; Saracho, 1981; Wilkinson, 1979; 

American Institutes for Research in the Behaviorial 

Sciences, 1979; Martt, 1964). John Wilkinson (1979) of 

St. John's University was interested in the affective 

aspects of these students' personalities and so chose as 

the core of his computer study an individualized, computer-
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assisted instructional program known as PLAN. The purpose 

of his study was to determine if PLAN would affect: (1) 

student achievement scores as measured by various sub-tests 

of the SRA Achievement series, and (2) student self-esteem 

as measured by Coopersmith1s Self-Esteem Inventory. 

The study was conducted over a three year period in a 

parochial junior high school in an "inner city" section of 

New York City. Students were enrolled in either PLAN or a 

traditional program. All of the subjects were either Black 

or Hispanic and there were 84 males and 111 females in the 

study. Ninety-five students in all were in PLAN and 100 in 

in the traditional program. Analysis of Covariance was used 

because an initial difference in IQ was found between the 

PLAN and the traditional groups. 

PLAN students scored significantly higher than their 

traditional counterparts in mathematics, reading, and social 

studies. These results were not evident in language arts 

and science. Self esteem scores according to the Cooper-

smith Self-Esteem Inventory showed no significant dif-

ference. Wilkinson felt this was perhaps because of the 

educational program chosen, "although it had been assumed 

that participation in an individualized program would raise 

self-esteem (p. 104)." 

LOGO, a different computer language for young students 

has been the subject of other research studies. (Young, 

1982; Papert, 1979; Papert, 1978; Solomon, 1976). Young 
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(1982) chose LOGO because: "Computers mostly have been used 

in education as Computer-Assisted-Instruction to program the 

child, LOGO, a computer programming language environment, 

allows the child to program the computer, and proposes to 

make one a more reflective thinker (p. 9)." This study pro-

posed to analyze the effect of the LOGO computer environment 

on the reflective and implusive cognitive styles of second 

grade students. 

The results of the chi-square test at the .05 level of 

significance show no significant relationship between the 

impulsive experimental and the impulsive control groups. 

More of the students in the impulsive experimental group 

shifted in the direction of reflective thinking than did 

those students in the impulsive control group, lending 

credence to the research hypothesis. 

The purpose of Anelli's study (1977) was to investigate 

the effects of various time schedules on the attention span 

and performance of C.A.I, users. She specifically chose to 

investigate the nature of the relationship between the time 

spent on C.A.I, and reading improvement, performance, and 

attitudes. 

Research findings indicated neither total C.A.I, time 

nor length of frequency of C.A.I, sessions appeared to 

affect reading achievement as measured by the S.A.T. test. 

It was also found that students receiving three to four 

hours C.A.I, during the three month period made the greatest 
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progress and that girls made more progress than boys on all 

treatment levels. Anelli also found that "while subjects in 

this study also seemed enthusiastic about C.A.I., students 

were less enthusiastic after seven or eight hours accumu-

lated machine time. (p. 103)." 

Overcoming this loss of enthusiasm, and improving stu-

dent behavior through the use of computers has resulted in 

varied reasearch projects. The Stanford Progress report 

(1968) recorded progress in student behavior in seven 

separate programs during mathematics instruction time using 

C.A.I. The effects of computer-assisted instruction on 

attitudes toward instruction were also compared in Saracho1s 

(1982) research. A self-contained reward system was the 

subject of Strang's (1971) program, while Brebner (1980) 

used individualized summary sheets to gain enthusiasm for 

continued computer use of her students. 

Karr (1978) tried to overcome this loss of enthusiasm 

by investigating the effects of using tokens as reinforce-

ment in a C.A.I, mathematics program. Specifically, she 

ask, "Will the addition of a token reinforcement system to a 

C.A.I, program in fifth grade mathematics affect the perfor-

mance and achievement of students working within the 

program? (p. 3)" 

To answer this question sixty-nine fifth grade students 

who scored one or more grade levels below the national norm 

in mathematics along with intact classes that were randomly 
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assigned to experimental or control groups were used. The 

experimental group received C.A.I, with token reinforcement 

while the control group received C.A.I, without token rein-

forcement for a period of twenty school days. The token 

system consisted of student's receiving a token for each 30 

problems solved correctly during C.A.I, sessions. The 

tokens were chosen from the results of a preference survey 

conducted among the students prior to the study and they 

were coupons redeemable for small edibles and toys at a 

local store. 

The analyses of the data indicated that the token rein-

forcement system did not increase mathematical achievement 

when combined with a C.A.I, program. Further findings 

revealed that only 36 percent of the earned tokens were 

actually exchanged by the students. Karr felt that the token 

exchange procedure may have been an important factor in the 

results of her study. 

Campbell, Lindsay and Atkinson (1975) have gone a step 

farther in their study completed at Stanford University. 

They based this study on three basic premises: 

1. Computer-assisted instruction is important in 
teaching reading because it provides effective 
individualized instruction; 

2. Improving individualized instruction requires 
accurate estimates of the learner's state of 
knowledge about various classes of items; 

3. C.A.I, programs should develop procedures to 
identify student strengths and weaknesses, (p. 2, 3) 

The purpose of their study, therefore, was to assess the 
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predictive power of components of the C.A.I, program and to 

develop procedures to identify strengths and weaknesses of 

students. 

The results imply that in most cases, C.A.I, measures 

of progress were better indications of spring test perfor-

mance than was the pretest given in the fall. Using 

entering achievement scores and rate measures from several 

strands, multiple correlations were obtained of .79 for the 

Cooperative Primary Test and .84 for the Metropolitan 

Achievement Test. 

What are the effects of computer assisted instruction 

on the reading ability of grade school students? The answer 

is not known. The research work reviewed in this report is 

not conclusive. These studies were oriented toward finding 

the answers to different, though related questions. Re-

search is required which directly evaluates the effects of 

computer assisted instruction in reading to grade school 

children. 

It now seems possible, indeed probable, that the compu-

ter will change the teaching and learning lives of those in-

volved in reading instruction. The computer has been the 

dominant economic and scientific force of the early 1980's. 

Political changes are rapidly ensuring its continued 

dominance beyond the 1980's. There is now hope that impor-

tant new reading related computer studies may improve our 

ability to help students learn to read and read to learn. 
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CHAPTER III 

METHOD AND PROCEDURES OF THE STUDY 

This study is an investigation of the effects on 

reading and language development scores of a computer 

assisted instruction program. The study was conducted in a 

large, middle and upper income suburban school district. 

The district has 26,012 students with 11,471 in elementary 

schools. The average income is $29,000.00 per family. The 

ethnic breakdown consists of 90.34 percent white, 3.49 

percent Hispanic, 3.29 percent black and 2.88 percent other, 

according to 1980 census figures. The district has selected 

four of its elementary schools to test the use of personal 

computers as an aid in learning basic skills. 

The population consisted of fourth grade students in 

the reading curriculum. Matched pairs of students were 

selected to participate in the study. The experimental 

group used personal computers in addition to their 

prescribed reading course and the control group did not. 

The control group's computer experience was gained in the 

mathematics curriculum. The matched-pairs design gave 

quantitative information that will be useful to the school 

district for further research. 
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Population 

Sixteen fourth grade classes in four different schools 

with students on all reading levels made up the population 

for this study. The experimental group was comprised of 

students from eight classes in two schools and the control 

group consisted of students from eight classes in the other 

two schools. 

One of the two schools in the experimental group 

consisted of a mixture of students from low to upper socio-

economic status homes. The other school consisted primarily 

of students in the middle and upper middle class home environ-

ments . The two control schools were chosen to match as 

closely as possible the socio-economic status of the two 

experimental schools. 

The students from the experimental group were individu-

ally matched with students from the control schools. 

Matching was done according to five variables: 1) gender; 

2) chronological age, within two months; 3) scale score 

of verbal reasoning according to the Test of Cognitive 

Skills (T.C.S.), within 70 scale score points; 4) scale 

score of total reading according to the Comprehensive Test 

of Basic Skills (C.T.B.S.), within approximately 100 scale 

score points; and 5) scale score of total language according 

to the Comprehensive Test of Basic Skills, within approxi-

mately 100 scale score points. Students from all levels of 

ability were selected from the population but there were no 
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known cases of mental retardation included in the sample. 

A sample of 51 matched-pairs were used for this study. 

Instruments 

The students from these four schools were given 

the Comprehensive Test of Basic Skills (C.T.B.S.), form T., 

level 1 while in the third grade, seventh month. This is a 

standardized test, commonly found in public school curricula 

which is designed to measure achievement in the basic 

skills. The test is designed to give both norm—referenced 

and criterion-referenced data by providing information about 

the relative ranking of students against a norm group as 

well as specific information about the instructional needs of 

students. All subject areas are measured in this test, but 

only total reading and total language test scores were 

recorded for each student in this study. 

At the end of the fourth grade, students were adminis-

tered form U, level G of the Comprehensive Test of Basic 

Skills. Total reading and total language scores were again 

recorded for each student in the study. 

The Test of Cognitive Skills (T.C.S.) was administered 

at the beginning of the fourth grade and a cognitive skills 

index score was ascertained for each student. The Test of 

Cognitive Skills is an ability test designed to assess a 

student's academic aptitude and thereby predict the student's 
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level of success in school. Emphasis is placed on the cog-

nitive abilities of problem solving, discovering 

relationships, evaluating, and remembering. The four 

sub-tests in the Test of Cognitive Skills include Sequences, 

Analogies, Memory, and Verbal Reasoning. This test was 

graded by hand and a conversion table was used to facilitate 

score comparisons. The test of Cognitive Skills was used 

as a measure of aptitude so that the academic ability of the 

experimental and control groups was comparable at the 

beginning of the study. 

Procedures 

All classes used the Macmillan Series R basal reading 

program and followed the prescribed curriculum for their 

reading group for the fourth grade. The experimental 

variable, computer assisted instruction in reading and lan-

guage arts, was introduced and continued throughout the 

school year by the regular classroom teachers of these 

experimental classes. This study was designed to run one 

school year. 

Teachers of the experimental classes were given one 

full day of hands-on training in the use of the software 

before beginning this experiment. They also received 

training in ways to schedule students and guidelines to 

follow in scheduling before the year began. Supervision was 

available to the teachers throughout the school year to 
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answer any questions, help with any problems that may arise 

and to offer encouragement and feedback. 

Several criteria helped to assure an equal standard of 

reading and language instruction between the experimental 

and the control groups. All four schools involved used a 

common curriculum guide in their reading and language 

programs. Likewise, all four schools used a common, 

continuous progress reading program, the Macmillan Series R 

Basal Program. This program provided assessment tests at 

the end of each level and all students were tested 

accordingly. Holistic writing evaluations were also 

administered to all students in both the experimental and 

the control groups at planned intervals. Both experimental 

and control students were involved in regular school 

diagnostic tests twice during the year, early in the fall 

and again in January. 

The two and one half hour block of time designated by 

the school district for reading and language arts 

instruction was adhered to carefully by both groups during 

this study. Each student in the experimental group was 

assigned a thirty minute period per week of this time on the 

computer, using the prescribed language arts software. Stu-

dents in this group were not pulled for computer time during 

the formal teacher instruction period. Those students in 

the control groups had regular seat work drill using work-

sheets or whatever other activities their teacher chose 
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during this time. The students in the control group were 

given equal experience using computers. Their computer time 

of thirty minutes a week was gained using selected mathe-

matics software during the block of time designated for 

mathematics instruction. Computers used for both groups in 

this study were the Apple 11+ systems, 64K memory, including 

Apple disk drives and green phosphorus monitors. 

The software used for the reading and language arts 

program came from several different companies,- Hartley 

American Educational Computer, Inc., Random House and 

others. Software was evaluated to coordinate with the 

Macmillan Basic Series on each reading level. This 

evaluation process was conducted by the Reading Coordinator 

of the school district. The criteria for this evaluation 

were based on software content, readibility, validity, 

format and support materials. A copy of the evaluation form 

will be found in Appendix A. The emphasis of the instruction 

was on drill and practice activities, with 90 percent or 

more of the software chosen being drill and practice 

activities. Skills covered in the Macmillan Reading Series 

and included in the computer assisted instruction program 

homonyms, antonyms, synonyms, verbs, word attack, spelling, 

questioning skills and punctuation practice. Each reading 

level represented in this study had a prescribed computer 

curriculum to coordinate with the Macmillan lesson. 

Drill and practice software from Hartley that was 
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evaluated and chosen to coordinate with the Macmillan 

Reading Series includes disks on Verbs, Antonyms, Synonyms. 

Homonyms, and questioning skills of Who-What-Where-When and 

Why. In these programs, feedback is instant with the word 

"good" being printed on the screen with each correct answer 

and a short "beep" sounding with each incorrect answer. The 

programs also print the user's name when giving directions 

and feedback. The reading level is geared below the level 

where the skills are generally introduced to allow for use 

by students on different reading levels. Upper and lower 

case letters are used throughout. 

The Fundamental Punctuation Practice, by Random House 

was chosen for punctuation drill and practice in language 

arts. A placement test is given to the student and the 

student is placed in the program on the basis of this test. 

Each level of this program is divided into skill, review and 

editing lessons. The skill lessons are cumulative but in-

troduce only one new punctuation rule at a time. The review 

lessons are designed to provide a periodic review of the 

.punctuation rules presented in several lessons. The editing 

lessons contain punctuation omissions as well as correct and 

incorrect punctuation. These lessons work as a tutorial 

program for proofreading skills and follow a format similar 

to that used in many standardized tests. It is possible to 

review the punctuation rule introduced at the beginning of 

the lesson and to review the lesson example whenever desired. 
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The Micro-Read, Level IV from American Educational Com-

ter, Inc. includes practice in word analysis, vocabulary, 

comprehension and study skills. These lessons were chosen 

for drill and practice after the skill has been taught by 

the teacher in the regular Macmillan lesson. They are also 

offered as a new approach to teaching the skill previously 

taught by the classroom teacher. Story cards for compre-

hension and study skills were included to be read before 

answering questions on the screen. The comprehension skills 

covered include comparison/contrast skills, context clues, 

details, fact/opinion statements and differentiating skills. 

Making judgements, main ideas, metaphors personification, 

plot and similies are also covered in this program. The 

word analysis skills include prefixes, suffixes, root words 

and blends. The study skills covered by Micro-Read include 

outlining, skimming, summarizing and taking notes. 

The Spelling Volume 2 program by Minnesota Education 

Computer Consortium consists of thirty drills, each con-

taining a set of twenty spelling words. The drills are on 

different reading levels. The words are presented in a 

multiple choice format. The student is given an incomplete 

sentence and a choice of three spellings for the word that 

completes the sentence. Students are also given the oppor-

tunity to practice typing the misspelled words. Teachers 

are given the opportunity to change words and sentences if 
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desired. This drill format is similar to that used in 

achievement tests. 

The Word Attack program, by Davidson and Associates is 

a four part vocabulary building program. It has seven 

levels from grade four to grade twelve. The Multiple Choice 

Quiz is used to decide on level placement. Once placement 

has been decided the four parts of the program are presented 

in order. The Word Display exercise introduces the words, 

their meanings and a sample sentence. The second program, 

the Multiple-Choice Quiz, gives the words previously studied 

and asks for a correct meaning. It can also be used in re-

verse mode by giving the meaning and asking for the correct 

word. Scores are shown and missed words are listed. 

Sentence Completion is the next program. Recalling, using 

and spelling the correct word are all used in this program, 

with help on spelling provided for in the program. Word 

Attack is the fourth program and it is a timed game that 

reinforces previous learning. The object is to attack the 

word whose meaning appears at the bottom of the screen. The 

game can be played at three different speeds. 

Computer Advance Ideas, Incorporated has developed 

Game Show, a Password type game for one to four students. 

This drill and practice game is designed to increase pre-

viously learned vocabulary skill's. The game is played by 

two teams, each team has a "partner" on the computer. The 

computer "partner" will help the teammates guess the word by 
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providing clues. Each additional clue the student requires 

decreases the number of points for that target word. Scores 

are recorded and highest score wins. 

Analysis of Data 

At the end of the fourth grade year the students in all 

schools were administered the Cognitive Test of Basic 

Skills, Level G, Form U. Again, the total reading and total 

language scores were recorded for all students in the exper-

iment. These data were used to test the research hypotheses. 

The difference between the post test scores of the 

matched pairs of the control and experimental groups was 

calculated using a t test for related samples. The computed 

t score was used to test the hypotheses that the experi-

mental group, who received the computer assisted instruction 

scored higher on the tests than the control group. A two-

tailed test with an .05 level of significance was used to 

reject or not reject the hypotheses. 

A multiple linear regression analysis was used to 

determine the significance of independent variables on the 

post test scores. For the control group the post test 

reading score was first correlated individually with the 

students age, pretest scores (C.T.B.S.) and verbal reasoning 

scores (T.C.S.) to determine if they improved or detracted 

from the correlation. The significance of that effect was 

then computed. The same process was followed for the 
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control group's language scores and the experimental group's 

reading and language scores. 

Additional analyses were made to observe the impact of 

gender on the post test results. The fifty-one matched 

pairs were divided into the twenty-eight pairs of boys and 

twenty-three pairs of girls for study. The differences in 

post test scores for the matched pairs of boys and girls 

were analyzed independently to determine means and standard 

deviations. The t test for related samples was also applied 

independently to the boys and girls. Data were summarized 

and the level of significance reported in table form. 

The fifty-one pairs were then divided by rank into 

three parts based on the average of the matched pretest 

scores in both reading and language. The groups were 

divided by using one half of a standard deviation on either 

side of the mean to define the middle group. The lower 

group consisted of those pairs with an average pretest score 

lower than one half of a standard deviation below the mean 

and the higher group consisted of those students ranking 

higher than one half of a standard deviation above the mean. 

The differences in post test scores for the three groups 

were analyzed independently to determine means and standard 

deviations. The t test for related samples was also applied 

individually to each group. The test was done separately 

for reading and language. Data were summarized and the 

level of significance reported in table form. 
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CHAPTER IV 

PRESENTATION AND ANALYSIS OF DATA 

This study was conducted to investigate the effects of 

using computer assisted instruction as a supplement to the 

reading and language curriculum. The reading and language 

development of fourth grade students during an entire school 

year is assessed through the analysis of the test scores of 

one hundred and two students. Participants were chosen 

which resulted in matched pairs of experimental and control 

students. The experimental group received the computer 

aided instruction and the control group did not. 

By the completion of the study, attrition accounted for 

the loss of six students, three boys and three girls. The 

initial data were used again to choose second best matches 

using the original criteria. The population of fifty-one 

matched pairs remained intact. In order to avoid any bias, 

post test scores were not used in the selection of the 

additional six students. The following data represent the 

final 51 pairs. 

Matching 

To establish the matched pairs, a data base was 

prepared including the entire fourth grade student body at 
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four separate schools selected for the study. The data 

included home school, name, gender, birthdate, Test of 

Cognitive Scores (T.C.S.) scores, and Comprehensive Test of 

Basic Skills (C.T.B.S.) total reading and total language 

scores for each of the 395 students. Home school is the only 

parameter not used in identifying the matched pairs. After 

comparing the scores of all students to insure a wide 

variety in initial levels, matches were made using the five 

remaining parameters. Means and standard Deviations on each 

matching variable are presented in Table I. Gender was the 

first level of matching and this study matched twenty-eight 

pairs of boys and twenty-three pairs of girls. 

TABLE I 

MEANS AND STANDARD DEVIATIONS 
USED FOR MATCHING 

Variable 

Experimental Control 

Variable Mean SD Mean SD 

Age 120.5 4.13 120.2 3.6 
T.C .S. 578.2 74.0 572.6 62.6 
C.T .B.S. reading 452.8 64.8 450.3 67.8 
C.T .B.S. language 486.1 65.1 477.2 62.0 

Age was the second determining factor in the matching 

process. Student ages in both the control group and the 

experimental group ranged from 114 to 133 months. The mean 
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age of the control group was 120.2 with a standard deviation 

of 3.6. In the experimental group the mean age was 120.5 

with a standard deviation of 4.13. 

The Test of Cognitive Skills (T.C.S.) was used as the 

measuring instrument to match verbal reasoning skills. The 

high standard deviation was deliberate since students were 

selected so that a wide range in the level of ability was 

represented. In the control group, scores ranged from a low 

of 445 to a high of 763 with a mean of 572.6 and a standard 

deviation of 62.6. In the experimental group, scores ranged 

from a low of 401 to a high of 763. The mean of this group 

was 578.2 and the standard deviation was 74.0. 

The fourth measurement used for matching purposes was 

the Comprehensive Test of Basic Skills (C.T.B.S.), given to 

all students in the district at the end of the third grade. 

These scores were also used as pretest scores .to measure 

incremental improvement during the evaluation period. The 

C.T.B.S. identifies reading and language skills separately. 

In reading, the control group's mean was 450.3 with a 

standard deviation of 67.8, while the experimental group 

showed a mean of 452.8 and a standard deviation of 64.8. 

Reading pretest scores ranged from 294 to 597 for the 

control group, and 316 to 597 for the experimental group. 

The second pretest score, and the final score used for 

completing the matched pairs, was the total language score 

on the C.T.B.S. Again the students' ability levels were 
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considered. In the control group, language scores covered a 

wide range from a low of 348 to a high of 598. This represen-

ted a mean of 477.2 and a standard deviation of 62.0. The 

experimental group's language scores ranged from 365 to 617 

with a mean of 486.1 and a standard deviation of 65.1. 

Presentation of Data 

In April all of the students were again tested. The 

significance of the differences between the post test scores 

of experimental and control groups on C.T.B.S. reading and 

language was computed using the t test for related samples 

statistic t = d-Do/Sd/VTf. Mendenhall ( 1977) defines this 

equation for matched pairs analysis as: 

d=the mean of the differences in the post 
test scores of each matched pair. 

Do=the null hypothesis value of the mean of 
the differences in the post test scores. 

In this case Do=0 

Sd=the standard deviation of the differences. 

n=the number of matched pairs (p, 260). 

Hypothesis One 

Hypothesis one states: Fourth grade students receiving 

computer assisted instruction will score significantly 

higher on the Compreshensive Test of Basic Skills total 

Reading Test than fourth grade students in the control 
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group. Data relevant to hypothesis one are presented in 

Table II. 

TABLE II 

POST TEST MEANS AND STANDARD DEVIATIONS 
ON C.T.B.S. READING 

Group Mean SD 
Mean of the 
Differences 

SD of 
Differences 

t P 

Exp. 

Cont. 

720.7 

718.3 

47.1 

55.3 
+ 2.4 39.3 .43 .67 

The difference score was obtained by subtracting the 

post test score of each member of the control group from the 

post test score of the matched pair in the experimental 

group. This results in a positive score when the experimen-

tal group member has the higher score and a negative score 

when the control group member has a higher score. The 

differences range from a positive 152 to a negative 75. 

The +2.4 indicates a mean difference in favor of the experi-

mental group. 

The data in Table II reveal no significant differences 

between the experimental and control groups on reading. 

Therefore, the hypothesis was rejected. There was, however, 

a substantial reduction in the size of the standard 

deviation for both groups when compared with the pretest 
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(see Table I). The pretest Standard Deviation for the 

control group was 67.8 compared to the post test Standard 

Deviation of 55.3. For the experimental group it was 64.8 

compared to 47.1. There are two logical hypothesis to 

account for this reduction in variability. The first is 

that there was a ceiling effect on the criteria measures 

which affected both groups. That is to say, as more 

students approach the top of the test due to maturation and 

learning, the standard deviation will decrease. It is also 

possible that the greater reduction in the variability of 

the experimental group could possibly be evidence of 

differential effects of the computer use according to 

entering ability. It may be possible that students entering 

with less ability profit more from the types of drill and 

practice activities offered. 

Hypothesis Two 

Hypothesis two states: Fourth grade students receiving 

computer assisted instruction will score significantly 

higher on the Comprehensive Test of Basic Skills Total 

Language Test than fourth grade students in the control 

group. Data relevant to hypothesis two are presented in 

Table III. 
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POST TEST MEANS AND STANDARD DEVIATIONS 
ON C.T.B.S. LANGUAGE 

43 

Group Mean SD 
Mean of the 
Differences 

SD of 
Differences 

t P 

Exp. 

Cont. 

713.0 

714 .4 

32.3 

39.1 
-1.43 34.6 -0.30 .76 

The data in Table III reveal no significant differences 

between experimental and control groups on language. 

Therefore the hypothesis was rejected. The -1.43 indicates 

a mean difference in language in favor of the control group. 

The difference in the standard deviation between the 

experimental and the control group is even more pronounced 

in language than it was in reading. Once again the question 

is raised about possible advantages in computer use from low 

ability starts. 

Additional Analyses 

Multiple linear regression analysis was used to test 

the significance of the independent variables on the post 

test scores. For the control group the post test reading 

score was correlated with the students' age, pretest scores 
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(C.T.B.S.) and verbal reasoning scores (T.C.S.) as co-

variants to derive the least squares best fit correlation. 

Independent variables were tested individually to determine 

their individual impact on the post test score. The same 

process is then followed for the control groups' language 

scores and the experimental groups' reading and language 

scores. 

The variables of age and verbal reasoning ability had 

only a minimal effect on the post test scores compared to 

entering ability, measured by pretest scores. The pretest 

score in both language and reading accounted for the major 

effect in variability on the post test scores. These 

C.T.B.S. pretest scores in both reading and language were 

then used to divide the groups into high, medium, and low 

entering ability groups for further study. 

A t test for related samples was used to determine if 

computer usage had differential effects on entering ability. 

The pretest scores of each matched pair was averaged to 

provide a basis for segmenting the group. In order to make 

the groups as distinct as possible these pretest averages 

were used to divide the pairs into three groups. One half 

of a standard deviation on either side of the mean was used 

to define the middle group. The lower group consisted of 

those pairs with an average pretest score lower than one 



45 

half of a standard deviation below the mean and the higher 

group consisted of those students ranking higher than one 

half of a standard deviation above the mean. A significance 

test was applied against the differences in the post test 

scores by matched pairs to ascertain if any of the three 

levels were impacted differently by the computer assisted 

instruction. These data are summarized in Table IV. 

The data in Table IV reveal no significant differences 

at the .05 level in any of the three ranks in either reading 

or language. The reading scores, however are particularly 

worthy of closer investigation. While none of the differ-

ences are significant, the plus scores of the experimental 

low and medium groups is in contrast to the minus scores 

of the control high group. This may indicate that the 

limited ability student and the middle ability student 

benefited more from the computer assisted instruction than 

the high academically able student. Language scores did not 

show this trend which also raises questions concerning 

ability grouping as it relates to language. 

A t test for related samples was used to determine if 

computer usage had differential effects on boys and girls. 

The fifty-one matched pairs were divided into the twenty 

eight pairs of boys and twenty-three pairs of girls for 

further analysis. This analysis was based on the differences 
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MEANS AND STANDARD DEVIATIONS 
IN RELATION TO ENTERING RANK 
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Reading 

Group Mean SD 
Mean of the 
Differences 

SD of 
Differences t P 

Low 
(N=18) 
Exp. 

Cont. 

675.7 

662 .9 

43.7 

42.0 
+ 12.8 47.3 .30 

Medium 
(N=16) 
Exp. 

Cont. 

734 .4 

730.6 

18.9 

24.6 
+ 3.8 23.2 .7 .50 

High 
(N=17 ) 
Exp. 

Cont. 

755.5 

765.5 

27.7 

33.3 
-10.0 38.6 -1.1 .30 

Language 

Group Mean SD 
Mean of the 
Differences 

SD of 
Differences t P 

Low 
(N=16) 
Exp. 

Cont. 

678.2 

681.3 

29.0 

37.8 
- 3.2 44 .1 -0.3 .70 

Medium 
(N=17) 
Exp. 

Cont. 

726.6 

719 .1 

19.3 

24 .7 
+ 7.5 22.5 1.4 . 18 

High 
(N=18) 
Exp. 

Cont. 

730.6 

739 .4 

16.9 

29 .4 
-8.8 32 .6 -1.1 .30 
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in post test scores for the experimental and control groups 

determining a net gain or loss for each of the matched pairs. 

These differences were analyzed independently for reading 

and language to determine means and standard deviations with 

a plus indicating gain by the experimental group. The data 

are summarized in Table V. 

The data in Table V reveal no significant differences 

at the .05 level between boys in the experimental and 

control groups in either reading or language. Data further 

reveals no significant difference at the .05 level between 

girls in the experimental and control groups in either 

reading or language. The gains shown by the plus scores of 

the experimental boys show no statistically significant 

gains in either reading or language by the experimental 

boys. The minus scores of the control girls also show no 

statistically significant gains in either reading or 

language by the control group of girls. 

In conclusion, this study shows no significant 

difference in reading or language by the experimental group 

using the computer for thirty minutes a week. It also 

showed no significant difference when students were ranked 

by gender or by entering ability level. The possibility 

exists that failure of the groups using computer assisted 

instruction to score significantly higher may have been 
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MEANS AND STANDARD DEVIATIONS 
IN RELATION TO GENDER 
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Reading 

Group Mean SD 
Mean of the 
Differences 

SD of 
Differences t P 

Boys 
(N=28) 
Exp. 

Cont. 

718.2 

712.2 

57.6 

61.6 
+ 6.0 42.4 + 0.75 .46 

Girls 
(N=2 3) 
Exp. 

Cont. 

723.7 

725.8 

29.4 

45.4 
- 2.1 34.7 -0.29 .78 

Language 

Group Mean SD 
Mean of the 
Differences 

SD of 
Differences t P 

Boys 
(N=28) 
Exp. 

Cont. 

712.5 

710.2 

40.4 

36.5 
+ 2.3 33.0 + 0.37 .65 

Girls 
(N = 23 ) 
Exp. 

Cont. 

713.6 

719 .6 

18.2 

41.4 
- 6.0 35.9 -0.80 .43 
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caused by the minimal time spent on the computer. It is 

also possible that the software chosen was not completely 

adequate for all ability levels. 
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CHAPTER V 

FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS 

This study was undertaken to investigate the effect o£ 

a planned program of computer assisted instruction on read-

ing and language development of fourth grade students. In 

this chapter a summary of the methods and procedures used to 

collect and analyze the data is presented. The findings and 

conclusions of the study are also presented and the 

recommendations suggested by the results of the study are 

outlined. 

Summary 

One hundred and two students from sixteen fourth grade 

classrooms in four schools were the subjects for this study. 

The students were matched into 51 pairs according to five 

variables: 1) gender; 2) chronological age, within two 

months; 3) scale score of verbal reasoning according to the 

Test of Cognitive Skills; 4) scale score of total reading 

according to the Comprehensive Test of Basic Skills; and 

5) scale scores of total language according to the Compre-

hensive Test of Basic Skills. Means and standard deviations 

on each of the independent variables were presented. 

In two schools the experimental group was assigned a 

thirty minute period per week on the computer using the pre-

scribed language arts software during the language arts 
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instructional period. The control students in the other two 

schools received thirty minutes per week on the computer 

using mathematics software during the mathematics instruc-

tional period. 

The software chosen for the study was evaluated to 

coordinate with the basic fourth grade curriculum guide and 

the Macmillan basic series on each reading level. Students 

in the experimental group were diagnostically assigned to 

the software programs in the same way they are diagnosti-

cally assigned to reading levels. All software prescribed 

was on the independent level of study to be used after the 

skills had been taught by the classroom teacher. Each piece 

of software used in the study was chosen because it either 

gives the correct answer for an incorrect answer, gives a 

reason for the answer or gives a second chance to choose the 

correct answer. A complete evaluation form used for . 

choosing the software is included in Appendix A. 

At the end of the fourth grade year the students m all 

four schools were administered the C.T.B.S. Level G, Form U 

Test. Total reading and total language scores were used as 

post test scores. The t test for related samples was used 

to determine the significance of the differences between the 

experimental and control groups test scores on the two 

criterion measures of reading and language. Multiple linear 

regression was used to test the significance of the pretest 
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parameters on the post test data allowing a more detailed 

review of the basic data. 

Further review of the data included comparisons of 

relative progress of boys and girls using computer aided 

instruction and also the effect of computer aided 

instruction on those students starting low on the C.T.B.S. 

tests compared to those starting in middle and higher 

arenas. The t test for related samples was used to test for-

significant differences. The results were presented in 

table form and the levels of significance reported. 

Findings 

Rejection or non-rejection of the Hypotheses is based 

on the statistical treatment of the data presented in 

Chapter IV. A two-tailed statistical test with a .05 level 

of significance was used to reject or not reject each hy-

pothesis. The analysis and explanation of the data follows. 

1. The post test scores for Total Reading on the Com-

prehensive Test of Basic Skills, Level G, Form U Test of the 

experimental group did not differ significantly from the 

post test scores for Total Reading of the control group. 

2. The post test scores for Total Langauage on the 

Comprehensive Test of Basic Skills, Level G, Form U Test of 

the experimental group did not differ significantly from the 

post test scores for Total Language of the control group. 

3. The incremental differences in the boys' post test 
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scores for the experimental group did not differ signifi 

cantly from those of the boys in the control group. 

4. The incremental differences in the post test scores 

for the girls in the experimental group did not differ 

significantly from those of the girls in the control group. 

5. For students starting lower, toward the middle or 

higher on the C.T.B.S. Total Reading, the relative progress 

of the experimental group of any of the three groups did not 

differ significantly from those of the control group. 

6. For students starting lower, toward the middle or 

higher on the C.T.B.S. Total Language, the relative progress 

of the experimental group of any of the three groups did not 

differ significantly from those of the control group. 

Conclusions and Discussion 

The general conclusion to be drawn from this study is 

that using prescribed software for thirty minutes a week did 

not significantly improve total reading or total language 

scores on the Comprehensive Test of Basic Skills (C.T.B.S.). 

The study also indicates that there are no significant 

differential effects on entering ability or gender. 

The findings of this study are consistent with those of 

Fastening ( 1982), Anelli ( 1977), and Caldwell ( 1973 ) who 

also found no significant effects of computer assisted 

instruction on achievement in the reading or language arena. 

This study also supports the findings of Easterling and 

Anelli who report total time on the computer as an area 
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needing further study. Caldwell's use of semi-literate 

adolescents, however, differed from this study's subjects. 

This study does not support the findings of Litman 

(1977), Fletcher (1972), Lally (1982), and Grocke (1982) who 

found significant differences in similar studies. Litman 

and Grocke worked individually on reading with students in 

special reading programs and significantly different results 

were shown at the end of one year by the students using 

computer assisted instruction in both studies. Both 

Fletcher and Lally also showed reading gains by students who 

used computer assisted instruction over those who did not 

and Fletcher followed his subjects up one year later and 

found the computer group still ahead. 

There is a possible explanation for these differences 

in findings. One possibility lies in the students' 

opportunity to learn, "in this study the software was chosen 

to reinforce the teaching objectives of the basal reading 

series and the school districts curriculum guides in reading 

and language. It was not chosen necessarily to teach the 

objectives tested for in the C.T.B.S. tests. Had the 

software been matched with C.T.B.S. objectives, results may 

have differed. 

The Wilkinson study (1979) reported no significant 

difference in language scores but did find significant 

differences in reading. While no significant differences 

were found in either reading or language in this study, 
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reading scores did improve for the experimental group more 

than language scores, supporting Wilkinson's study. 

The subject of gender, as it relates to computer 

assisted instruction is in need of further study at this 

time. While this study shows no statistically significant 

differences between boys and girls, boys did show more im-

provement using computer aided instruction than girls. This 

supports the findings of Fletcher (1970) who showed more 

gains for boys than for girls, but it contradicts the 

findings of Anelli (1977) who reports that girls made more 

progress than boys, though not significantly so. Martin 

(1964), also reports no significant differences in gender 

although the subjects for this study were quite young or 

mentally retarded. 

Although results of this study did not indicate signi-

ficant statistical differences in post test scores as they 

relate to entering ability, it did indicate that low ability 

students made greater gains than students with higher 

entering ability scores. This is contrary to the findings 

of Campbell (1975) who reported that progress in a computer 

assisted instruction program is highly related to a 

students' reading ability. 

Keeping in mind that none of the differences in entering 

ability were statistically significant, further observation 

indicates that the middle experimental group made slight 

gains in both reading and language (see table IV). At the 
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same time the high group in both reading and language fell 

below the gains made by the control groups. This may 

indicate a need for further matching of software to ability 

and learning style. While drill and practice software may 

be more appropriate for the lower and middle groups, perhaps 

software dealing in application, simulation or tutorial 

activities would be more appropriate for students of higher 

entering abilities. 

It is important to note that while the general results 

of research to this point are mixed, none of the studies 

reported on showed statistically significant negative 

effects of computer assisted instruction. Many important 

issues remain to be studied before the final report card can 

drawn. These issues include optimizing the use of time 

on the computer, better quality software including different 

types for differing abilities and even different genders, 

and also the cost effectiveness of the computer in terms of 

both expense and teacher time. 

Recommendations 

On the basis of the findings and conclusions of this 

study, the following recommendations were made. 

1. It is recommended that more weekly computer time be 

utilized in further research to better evaluate reading and 

language improvement. 

2. It is recommended that further evaluation and 

coordination of software to basic classroom curriculum for 
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all levels of achievement should be studied. Simulation, 

application and tutorial programs should be considered along 

with drill and practice activities, especially for the high 

academic student. 

3. It is recommended that further research in student 

attitudes toward the computer as an instructional tool be 

conducted. 

4. Further studies should include the possibility of 

using different software programs to reinforce the same 

skill for boys and for girls. There is some speculation 

that boys react positively to computer programs with direct, 

structured verbage, where girls may generally react more 

positively to a less structured, more creative program. 

5. Based on peripheral information gained by this 

study it is recommended that further study be conducted on 

gender as it relates to computer assisted instruction in 

learning. 

6. Although students using the computer in this study 

did not show significant differences when divided by rank 

over the control group, there were some trends noted. 

Therefore, further research in the area of computer assisted 

instruction as it relates to the academically able student 

as well as the limited ability student is justified. 
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EVALUATION CRITERIA FOR COMPUTER SOFTWARE 

IN READING & LANGUAGE ARTS 

PLANO ISD 

Evaluation Scale 

Content of Student Material of Program 

A. Program objectives are included 
in the grade level approved 
district curriculum. 

B. Readability of the program is on 
student's reading level. 

C. Terminology and practice are 
congruent with Piano program. 

D. Context and content are appropriate 
for the grade level in which it is 
used. 

E. Program is free from mistakes in 
spelling and syntax. 

F. Reading programs present spelling 
and/or vocabulary in context. 

G. Program meets the validity criteria. 
Objectives for program and what 
program does are the same. 

Mean 

II. Format of Program and Support Materials 

A. A usage guide provides help for 
teacher in use of computer/disc. 

B. Contents of program are available. 
Objectives, suggested grade usage, 
and content specifics are available 
in a usage guide. 

C. A menu that allows for pupil 
assignment is projected on screen. 
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Evaluation Scale 

D. Students are given guidance in 
responding on the keyboard. They 
are told what to do each time a 
response is needed 

E. Student is provided with quick 
feedback to each response. Mistakes 
are explained. 

F. Student is required to/or given the 
chance to do extra practice when 
mistakes are made. 

G. Length of lesson is no more than 
20 to 30 minutes. 

H. Upper and lower case letters are 
used. (This is especially important 
for grades K-2). 

I. Students can keep records that 
inform teacher of their progress. 

Mean 

Total Mean (I and II averaged) 
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