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INTRODUCTION 

Traditionally, the computer has been recognized as an 

important research tool. The current advancement in computer 

technology and the development and availability of the 

microcomputer have resulted in schools and communities being 

flooded with computers and "computer-eze". Popular periodicals 

are full of commercial advertisements for home and business 

computers. With this influx the computer's potential as an 

instructional tool has begun to be realized. In June 1980, 18% 

of the elementary school districts in California were using 

computers in the curriculum. Of the secondary school districts 

in California, 61% reported using computers while 56% of the 

unified school districts reported computer usage in the 

. 1 1 curricu um. As a result, teachers' journals and professional 

periodicals are filled with articles discussing the use and 

implementation of computer-based and computer-assisted 

instruction. 

What is computer-assisted instruction (CAI)? It is the use 

of the computer to provide remediation and drill and practice 

within the framework of traditional classroom 

1David Cooke, "The Uses of Computers in the Instructional 
Process in Public Elementary and Secondary Schools in California" 
(Ph.D. dissertation, University of California, 1981), p.3. 
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Instruction. 2 Computer-based instruction (CBI) is the use of the 

computer not only to provide remediation and drill and practice, 

but also basic instruction. 3 The potential benefits of both 

systems is dependent on the quality and amount of teacher/student 

interaction and student interest/motivation. 4 

The effect of CAI is influenced by many factors such as 

cost, system used, attitudes of administrators, teachers, and 

students, place in the curriculum, and selection of software. 5 

Several studies have been done to measure the relationship 

between CAI and student achievement (Alderman, Appel and Murphy, 

1978; Denton, 1978; Cavin 1981). However, the significance of 

the results is dependent on whether student achievement or number 

of objectives mastered is used as a measurement tool. 6 

The purpose of this project is to determine the 

effectiveness of computer-assisted instruction, using student 

achievement as a measurement tool, in secondary science 

education. 

2Glyn Holmes, "Computer-Assisted Instruction: a Discussion 
of Some of the Issues for Would-Be Implementors," Educational 
Technology 22(September 1982):7-13. 

3Greg Kearsley, Beverly Hunter, and Robert J. Seidel, "Two 
Decades of Computer Based Instruction Projects: What Have We 
Learned?" Technological Horizons in Education 22(February 
1983):88-96. 

4 Holme s, p. 10. 

5Ibid. , P.8-12. 

6 Kearsley, p. 92. 
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REVIEW OF THE LITERATURE 

Johnny Lawton and Vera T. Gerschner conducted a literature 

review to determine what is and what is not known about 

children's attitudes toward computers. This paper also included 

discussions of available literature on computerized instruction 

and computer literacy, the obstacles in furthering computer 

literacy, and suggestions for expanding computer literacy. 

Lawton and Gerschner's sample was composed of ERIC referenced 

articles written between 1976 and 1982, a manual review of the 

literature, suggestions from colleagues, and references from 

bibliographies of similar studies. Their review suggests there 

is very little agreement on attitudes towards computerized 

instruction. Since most authors were very cautious in reporting 

their results, the overall data appeared mixed. 1 

In a similar study by Glyn Holmes more positive results 

were reported. After studying over 43 projects dealing with the 

effect of CAI, Holmes reported that student attitudes towards 

computers and computer instruction improved with exposure to the 

system. Teachers' attitudes also improved with usage as they 

became aware that the computer provided more time to devote to 

individual students and the opportunity to attempt solving some 

remedial student problems. 2 

1 Johnny Lawton and Vera T. Gerschner, "A Review of the 
Literature on Attitudes Towards Computers and Computerized 
Instruction," Journal of Research and Development in Education 
~6(1982):50-55. 
Holmes, p. 8. 
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Student achievement was directly affected by CAI according 

to the Holmes study. Most of the experiments reviewed indicated 

that CAI was at least as effective as traditional instruction, 

and in some subject areas, a curriculum supplemented by CAI lead 

to improved student achievement. Other studies indicated that 

with CAI the overall rate of learning improved. 3 

Kearsley, Hunter, and Seidel reported an interesting 

relationship between teacher/student attitudes and achievement. 

In the course of their study they reviewed 50 major projects in 

terms of their theoretical and practical significance to the 

field of education. Their report emphasized the important role 

of the instructor in determining whether computer based or 

computer assisted instruction would have positive or negative 

effects. A prescribed regime of 10 minutes per day per 

curriculum showed significant increases in student achievement as 

measured by gains in standard achievement tests. The Kearsley 

team concluded that computers can be used to make instruction 

more effective and efficient in a variety of different ways by 

making the learning experience much more exciting, satisfactory, 

and rewarding for both student and teacher. Their final 

conclusion, however, stressed that the potential benefits of CAI 

were not inherent in the system, but hinged upon the dedication, 

persistence, and ability of good teachers and courseware 

4 developers. 

3Ibid. ,P. 9. 

4 Kearsley, p. 90. 
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Conflicting results affected the conclusions drawn by Jon 

Denton and Bob Woods in their study of high school physics 

students. Their project was to determine if individualized 

instruction structured by a teaching model which utilized student 

selected objectives or an instructional guide produced by a 

computer would change high school student achievement in physics. 

Results were measured by two methods - student achievement and 

number of objectives mastered. They also attempted to find a 

significant increase in students' attitudes towards physics. 

When student achievement was used as a measurement tool no 

significant difference resulted between the two methods. 

However, using number of objectives mastered resulted in a 

significant increase using CAI. In both cases no significant 

change in students' attitudes was reported. The inconsistent 

findings made it difficult for Denton and Woods to make a 

conclusive statement regarding the effectiveness of CAI. 5 

Cavin, Cavin, and Lagowski had similar findings in their 

work with college chemistry students. They conducted a study to 

see whether college students' attitudes toward computers and 

chemistry would be affected by using CAI materials in a chemistry 

course. They also hoped to determine whether there would be any 

difference in attitude toward computers and chemistry for 

students of different sex. The resulting data showed no 

significant 

5Jon J. Denton and Bob G. Woods, "A Computer-Managed 
Instructional Program in High School Physics," 
Southern Journal of Educational Research 9(Fall 1975):188-202. 
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improvement in overall attitude towards the subject matter. 

There was a significant improvement in the attitude of female 

students toward the use of computers however. Cavin , Cavin, and 

Lagowski observed that nontechnical students appeared to 

acclimatize rather well to using the computer for CAI. They felt 

that this indicated students in general would be able to use such 

materials readily. In conclusion, they reported that if 

instructors can be satisfied their computer system is efficient 

and their CAI materials adequate, they need have no hesitation in 

adopting CAI as part of their curricula. 6 

In a project conducted at Iowa State University, John 

Boysen and Peter Frances evaluated a computer lesson versus 

traditional worksheets in a biomechanics course. The lesson was 

designed to supplement lectures and laboratory work, particularly 

in topics involving concepts which were difficult to communicate 

using conventional teaching techniques, and in topics which 

require repeated drill and practice. The students were informed 

they were participating in an experiment designed to assess the 

instructional effectiveness of a computer lesson. Consequently, 

the Hawthorne effect may have affected the post-test scores for 

the CAI group. In spite of this factor Boysen and Frances 

reported both methods to be equally effective in meeting the 

instructional objectives of the course. Although the statistical 

analysis of the data approached significance in favor of the CAI 

6claudia S. Cavin, E. D. Cavin, and J. J. Lagowski, "The 
Effect of Computer-Assisted Instruction on the Attitudes of 
College Students Toward Computer and Chemistry," 
Journal of Research in Science Teaching 18(1981):329-333. 
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and Bob Woods in their study of high school physics students.1 

Cavin, Cavin, and Lagowski reported similar findings in their work 

with college chemistry students.2 Both studies reported no 

significant difference when achievement was used as a measurement 

tool. 

Although there is no significant difference in gain between the 

groups in the second semester there is significant gain within each 

group. A t - test was applied to pre and post test scores within 

each group. The second semester lab group's scores resulted in a t 

- score of 6.12 indicating a significant gain within the group. The 

control group scores also showed a significant gain with a t - score 

of 4.55. The t - scores also indicate a greater degree of gain 

within the lab group as compared to the control group. This would 

suggest that CAI had a positive affect on these students even though 

there was no significant difference in overall gain between the 

groups. 

There are some limiting factors in this particular project 

which must be taken into consideration when determining the validity 

of the results reported. Although normal average class size is 

thirty-six students, attrition created unbalanced numbers taking 

both pre- and post tests, as indicated by the statistical analysis. 

This fluctuation may have created a gross distortion in t-scores. 

1Jon J. Denton and Bob G. Woods, "A Computer-managed 
Instructional Program in High School Physics," Southern Journal of 
Educational Research 9 (Fall 1975):188-202. 

2claudia S. Cavin, E.D. Cavin, and J.J. Lagowski, "The Effect of 
Computer-assisted Instruction on the Attitudes of College Students 
Toward Computers and Chemistry," Journal of Research in Science 
Teaching 18 (1981):329-333. 
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The amount of time the lab group spent in the computer lab 

may also be a limiting factor. Is one fifty minute period per 

week sufficient time to reasonably measure the effect of CAI on 

pre- and post-test scores? Would a greater number of periods 

with the computer create a significant difference? These 

questions are not addressed in this project. Further study and 

project design would be necessary to investigate these issues. 

As reported, the findings of this project imply there may or 

may not be a significant gain in number of items answered 

correctly, making it impossible to accept or reject the 

hypothesis. These results are limited to the small sampling of 

the total population of students at Kolb Junior High School in 

Rialto, California. It should also be considered that low 

achieving students tend to lose academic motivation as the end of 

spring semester approaches. This attitude could significantly 

contribute to the change in t-scores reported for the second 

semester groups. 

IMPLICATIONS 

The conflicting results of this study would appear to limit 

the field and public school situations to which it may be 

applied. However, it is the researcher's opinion that CAI could 

make a difference in student performance, as indicated by the 

first semester results. The conflicting results for the two 

semesters nullify each other. The study should be repeated 

perhaps using average achievers instead of low achievers in order 

18 



to avoid possible attitudinal distortions. Greater control of 

the quality and quantity of lab time may also improve the 

accuracy and validity of results. In addition, curriculum and 

program adjustments may need to be made to avoid the possible 

attitude slump some students experience in the spring. Finally, 

consideration should be given to the possibility that low 

achieving students may have a small growth potential compared to 

the potential growth of higher level students. This raises the 

question: Would CAI be better used with higher level students, 

especially from the stand point of cost and time expenditures? 

19 



STATISTICAL ANALYSIS 
Control First Semester 

Pretest Postest Dif f Diff 2 
1 4 5 1 1 
2 4 6 2 4 
3 5 6 1 1 
4 6 4 -2 4 
5 8 10 2 4 
6 9 7 -2 4 
7 9 10 1 1 
8 9 10 1 1 
9 10 12 2 4 

10 10 11 1 1 
11 11 11 0 0 
12 11 13 2 4 
13 12 13 1 1 
14 12 15 3 9 
15 12 13 1 1 
16 13 14 1 1 
17 13 15 2 4 
18 14 17 3 9 
19 14 16 2 4 
20 16 17 1 1 
21 16 18 2 4 
22 16 19 3 9 
23 17 18 1 1 
24 17 21 4 16 
25 18 19 1 1 
26 18 25 7 49 
27 19 24 5 25 
28 22 25 3 9 

TOTAL 46 168 
Mean Difference = 1.64 

Standard Deviation= 1.78 
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STATISTICAL ANALYSIS 
Lab First Semester 

Pretest Postest Dif f Diff 2 
1 7 11 4 16 
2 7 9 2 4 
3 8 10 2 4 
4 11 12 1 1 
5 11 13 2 4 
6 12 14 2 4 
7 12 15 3 9 
8 13 18 5 25 
9 13 17 4 16 

10 14 19 5 25 
11 14 18 4 16 
12 14 20 6 36 
13 14 19 5 25 
14 15 23 8 64 
15 15 21 6 36 
16 16 23 7 49 
17 16 26 10 100 
18 16 25 9 81 
19 17 26 9 81 
20 18 29 11 121 
21 18 27 9 81 
22 19 30 11 121 
23 22 30 8 64 
24 26 27 1 1 

TOTAL 134 984 
Mean Difference = 5.58 

Standard Deviation = 3.07 
t - score = 2.29 
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STATISTICAL ANALYSIS 
Control Second Semester 

Pretest Postest Dif f Dif f 2 
1 7 11 4 16 
2 8 8 0 0 
3 10 13 3 9 
4 11 15 4 16 
5 12 14 2 4 
6 13 16 3 9 
7 13 15 2 4 
8 14 20 6 36 
9 14 17 3 9 

10 15 19 4 16 
11 15 18 3 9 
12 17 17 0 0 
13 18 20 2 4 
14 18 28 10 100 
15 18 23 5 25 
16 19 21 2 4 
17 20 22 2 4 
18 20 21 1 1 
19 21 25 4 16 
20 21 27 6 36 
21 22 28 6 36 
22 23 29 6 36 
23 24 21 -3 9 
24 25 31 6 36 

TOTAL 81 435 
Mean Difference = 3.37 

Standard Deviation = 2.59 
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STATISTICAL ANALYSIS 
Lab Second Semester 

Pretest Postest Dif f Diff 2 
1 11 12 1 1 
2 11 12 1 1 
3 12 15 3 9 
4 13 17 4 16 
5 14 19 5 25 
6 15 18 3 9 
7 15 18 3 9 
8 17 19 2 4 
9 17 19 2 4 

10 17 20 3 9 
11 17 20 3 9 
12 17 19 2 4 
13 17 24 7 49 
14 18 19 1 1 
15 18 19 1 1 
16 19 19 0 0 
17 19 22 3 9 
18 20 24 4 16 
19 23 25 2 4 
20 24 27 3 9 
21 25 25 0 0 
22 25 25 0 0 
23 28 28 0 0 
24 31 36 5 25 

TOTAL 58 214 
Mean Difference = 2.41 

Standard Deviation = 1.75 
t - score = 1.95 
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DEMOGRAPHICS 

Lab First Semester 

Males 52.8% Females 47.2% 

Other 1 7.7% Other 1 9.1% 
Hispanic 3 23.1% Hispanic 1 9.1% 
Black 2 15.4% Black 3 27.3% 
White 7 53.8% White 6 54.5% 
Total 13 Total 11 

Control First Semester 

Males 50.0% Females 50.0% 

Other 1 7.2% Other 0 0.0% 
Hispanic 3 21. 4% Hispanic 3 21.4% 
Black 3 21.4% Black 3 21.4% 
White 7 50.0% White 8 57.2% 
Total 14 Total 14 

Lab Second Semester 

Males 55.6% Females 44.4% 

Other 0 0.0% Other 1 9.1% 
Hispanic 3 23.1% Hispanic 3 27.3% 
Black 3 23.1% Black 3 27.3% 
White 7 53.8% White 4 36.3% 
Total 13 Total 11 

Control Second Semester 

Males 56.2% Females 43.8% 

Others 1 7.7% Others 0 0.0% 
Hispanic 2 15.4% Hispanic 3 27.3% 
Black 3 23.1% Black 2 18.2% 
White 7 53.8% White 6 54.5% 
Total 13 Total 11 
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