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CHAPTER I 

INTRODUCTION

Statement of the problem

W ithin the environm ent of the science classroom, there are many variables 

tha t contribute to the learning of science. Variables such as teacher and 

student expectations, methods of teaching, learning, and attitudes of those 

involved are just a few. Only when the science teacher recognizes the 

d iffe ren t levels of learning, w ill he or she be able to create an environm ent 

conducive to learning. What other factors contribute to the ideal learning 

environment? Some factors contributing to an ideal learning experience 

include w ell planned lessons, a varie ty of teaching resources, patience, and 

humor. One possible factor often overlooked is the student's attitude toward 

learning. Is the class boring?, or is he/she excited about return ing the next 

day ? This researcher sought to explore the nature of student attitudes 

regarding the learning of science.

The use of the microcomputer in  the classroom is rap id ly becoming a very 

viable asset to today's educational curriculum  development. Some evidence 

exists that Computer-Assisted Instruction (CAI) may be more effective than 

trad itional teaching methods in  assisting (or promoting) student learning or 

attitudes.

Johnson and Swoope (1957) noted tha t children who have access to
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computers from  an early age are like ly  to develop skills  and attitudes tha t w ill 

give them a d istinct advantage over youngsters who lack th is experience. 

Results of a study conducted hy Seymour, Sullivan, Story and Mosley (1966), 

shows th a t the use of m icrocomputers in  the classroom potentia lly has a very 

positive m otivational effect.

How successful is computer-assisted instruction a t enhancing student 

achievement and attitudes towards science? To supplement the trad itiona l 

instruction of the n in th  grade Physical Science program w ith  high school 

students, a Computer-Assisted Instruction Program (CAI) was developed and 

implemented. The purpose of th is study was to test the effect tha t 

computer-assisted instruction had on a population of students in  a science class 

and the resulting nature of attitudes tha t students have for science.

Hypothesis

Through the development and im plementation of computer-assisted

instructional materials, n in th  grade students w ill develop a positive change of

attitude toward science and CAI as measured by a pre-test and post-test

survey. A one-tailed t-te s t (.05 level of significance) was used to determ ine

any change in  attitude regarding the learning of science.
>

Importance of the study

The results of th is study could be used for m ailing decisions re lative to the 

development of the freshmen science program in  a high school. The selection 

and implementation of computer-assisted instructional m aterials w ill also 

benefit from  this study. The use of CAI materials could also be used as an 

additional resource to benefit the student by allowing them an opportunity to 

experience a varie ty of learning activities.

2
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Assumptions, lim itations, and delim itations

Assumptions: The follow ing assumptions were established fo r the 

purposes of this study:

1) I t  was assumed tha t the group included in this study represented 

a normal d istribu tion  of freshmen students.

2) I t  was assumed tha t the pattern of a student’s responses on the 

Pre and Post Tests were consistent w ith  his or her attitudes of the 

course and the use of Computer-Assisted Iristrustional materials.

Lim itations:

1) The results of th is study were applicable to the n in th  grade

physical science program at the high school level tha t were tested.

2) This study did not include computer based teacher management 

systems.

Delim itations:

1) This research had no va lid ity  beyond the n in th  grade science program 

a t this high school.

Definition of im portant terms

1) Computer Assisted Instruction (CAI). For purposes of this study, CAI 

was defined as the use of the computer fo r d irect instruction of 

students.

2) Active-engaged Learning tim e (ALT). Again, fo r purposes of this 

study, Active-engaged Learning tim e refered to the tim e a student 

spends on task in  a learning situation.
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3) D rill and Practice. D rill and Practice follows a basic question and 

short-answer form at, chiefly d rillin g  the student on m aterial he has 

been taught.

4) Tutorial. This type of program attempts to teach the student 

something new by text, animated diagrams, questions and answers, 

and other techniques.

5) Simulation. A computer sim ulation is a sim plified representation of 

a real event or thing tha t recreates pertinent characteristics.

(Okey, Shaw, and Waugh, 1964)

6) Database. A database program is a file  or database of organised 

collection of inform ation on a particular subject. (Hunter, 1965)

7) Interfacing Hardware. For purposes of th is study, interfacing 

hardware refered to those devices which connect to the computer to 

extend its capabilities.

6) A ttitude. Once again, fo r purposes of th is study, attitude refers to a 

position or disposition toward science or the use of the computer in 

the science class.
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CHAPTER II 

REVIEW OF THE LITERATURE

Introduction

The needed changes in  science teaching and learning practices can be 

achieved through the application of the computer-based methods to science 

teaching ( Ganiel and Idar, 1905)- Woodrow (1957) noted tha t if  teachers are 

to prepare students fo r th is computerized society, then both the teachers and 

the students m ust develop and m aintain positive attitudes towards the use of 

and the value of computers in  the classroom. Related to the issue of using 

computers in the science classroom, Okey (1954/55) posed the follow ing 

questions: Does use of computer-based instruction promote greater student 

involvem ent in  learning? Are student attitudes toward science influenced 

d iffe ren tly  by computer-based and regular science instruction?

Reported Methods fo r U tilizing Computer-Assisted Instruction

A current trend in  educational teaching-learning strategies pertain to the 

use of Computer-Assisted Instruction (CAI) in  the classroom. While this topic 

may be popular, there seems to be conflicting research pertaining to the 

effectiveness of CAI. According to Dence (1950), there is a great deal of 

confusion as to its place in  the curiculum. In  an e ffo rt to u tilize  CAI effectively, 

educators have raised questions concerning the conditions under which, and for

5
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whom, CAI is effective.

Why develop CAI materials? Bork and Franklin (I96 0 ) noted tha t the 

computer is the only educational tool w ith  which we can approach the learning 

situation in  dealing w ith  large numbers of learners. Each learner can proceed 

a t a d iffe re n t pace and can engage in an ind iv idua l learning process w ith  

educational materials responsive to his or her particu lar needs. Coupled w ith  

selected computer-assisted materials, th is new trend creates a new and 

stim ulating learning environment.

Bork (I9 6 0 ) states tha t the computer in  education allows us to make 

learning interactive, w ith  students constantly cast as participants in  the process 

rather than as spectators. Thus, the computer could be used as a tool to 

increase student participation in  class. Bork (I96 0 ) continues to say tha t in 

many lecture situations the students are passive. Good interactive computer 

programs can provide a very d iffe ren t environment.

In  contrast, Schrock (1964) is concerned tha t the danger from  computers 

lies in the eagerness to set children down in  fro n t of a massive inform ation 

bank. W ithout fu rthe r contact w ith  the real world, the children w ill forever be 

frozen to concepts and never move on to a constantly more complex model.

Berger (1962) found tha t students generally have a high positive attitude 

toward science u n til m iddle school or jun ior high School. During this period and 

through the high school years, th is attitude appears to decline. Perhaps, w ith  

the use of the microcomputer and selected CAI materials, a positive attitude 

toward science can once again be fostered in  our students.

However, Hord (1964) noted tha t in  the case of computers there exists a 

serious danger of abuse. Because of the computer’s sudden popularity and 

ava ilab ility , many teachers are tempted to jum p rig h t in  and prepare lessons in  

this new medium w ithou t considering how they f i t  existing plans and designs

6
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of instruction.

By w hat methods could CAI be used to enhance student achievement and 

attitudes toward science? Okey (1964/65) identified  the follow ing lis t of skills 

for classroom science teachers to effective ly intergrate computers in to the ir 

instruction:

1) use d r ill and tu to ria l programs to bolster achievement.

2) use computer simulations to provide experiences tha t supplement 

science laboratory programs.

V) collect, p rin t, and display data from  investigations.

4) use computers as tools in  development of rational and logical th inking 

skills.

5) use programming to assist students in  developing solutions to science 

problems.

6) expand the resources of the classroom and laboratory by accessing 

databases.

The variable most im portant in  affecting student achievement according to 

Alessi (1964), is the completeness of the model of instruction used by teachers. 

According to Alessi, four phases make up the complete model of instruction:

1) Present the inform ation or model of skills.

2) Guide the student in  in itia l acquistion of the m aterial.

3) Provide practice for the student to enhance fluency and retention.

4) Assess achievement to provide remediation or end instruction.

Allessi's model of instruction certainly agrees w ith  the current methods of

ITIP  (Instructional Theory Into Practice) (Hunter, 1976). One should agree 

w ith  this model of instruction, recognizing the fact, tha t the use of the computer 

in  the classroom lends itse lf w ell to this practice.

Selected software programs such as D rill, Tutorial, and Simulation are used

7
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to pu t students in  contact w ith  course and procedures. D rills and tutoria ls have 

the potential to involve each student in  learning. Classroom group instruction 

is too often characterized by one or two students interacting w ith  the teacher 

while tw enty-three other students watch. Intellectual engagement w ith  course 

content and activities is necessary for learning. Computer d rills  and tutoria ls 

have the potential to increase the involvem ent of ind ividuals and thereby 

increase the ir learning. (Okey, 1964/65)

One m ust consider however, tha t the most common m istake in 

computer-based instruction is to use d r ill programs to teach new inform ation. 

This w ill lead to frustra tion and fa ilure for many students. (Alessi, 1964) 

Kirschner (196.3) found tha t many students tend to fin ish  labs at d iffe ren t 

rates-often those wTho are done firs t may be those who understand the least. 

Computers can evaluate a student’s understanding of a laboratory, freeing the 

instructor to m onitor the rest of the class. Thus, more students are involved in  

the learning experience which leads to the im provem ent of active-engaged 

learning time.

Interfacing hardware and databases offer another method of using CAI.

This re la tive ly new use of the computer in  the science lab can make 

experiments more accurate, efficient, and meaningful. Data can be received 

and stored or graphed automatically. Students can obtain more samples during 

a lab period and carry out a w ider varie ty of experiments. Most im portantly, 

students enjoy computer-based experiments because they see more clearly the 

relationship between classroom theory and laboratory rea lity . (Graef, 1963) 

There are many aspects of CAI tha t are of value to the educational system. 

Howrever, the problem exists tha t the programming language used to w rite  CAI 

materials are more complex. Therefore, teachers usually are not qualified to 

w rite  the ir own programs. Much of the software presently available was

8
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w ritten  by people who knew computer programming, bu t had little  education 

background. (Beebe, 1963) However, new and easy-to-understand languages 

are now available to help teachers w rite  programs tha t meet the ir own needs.

Doyle and Lunetta (1962), found tha t the effects of computer-based 

programs on achievement, cognitive development, and attitudes m ust be 

explored more carefully. While computers can enhance verbal learning, the 

wisdom of replacing hands-on experience w ith  computer sim ulation is 

questionable. Microcomputers should complement and extend, bu t not replace, 

laboratory investigations.

Reported Methods for Studying Student A ttitudes in  Science

Interesting to note are the findings reported by Germann (1966) tha t 

attitude toward science in  school accounts fo r about l t%  of the variation 

(evaluations of a m ultip le of assignments) compared to 7% or less for pretest 

and summative scores. Germann continues to suggest this is explained by the 

fact that students w ith  more positive attitudes attend better to classroom 

instruction, lab excerises, studying and homework than students w ith  a less 

positive attitude. Once again, as mentioned in the previous chapter, attitude 

refers to the degree to which students like  or enjoy science.

Johnson and Swoope (1967) designed an interest, inventory to determ ine 

how children perceive male’s and female’s in terest in  using computers. A 

fo rty-s ix-item  inventory was used to measure the samples response (interests) 

in  using the listed items. A five -po in t rating scale ranging from  very little  

in terest (1) to very high in terest (5) m s  used to measure the degree of 

interests tha t the sample had. This in terest inventory was administered to 

approxim ately 300 students in  grades 1,3,5,7,9, and 12.

From the Johnson and Swoope (1967) study, mean in terest-level scores

9
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were tabulated and results Indicated tha t computers were interesting to both 

sexes. Interesting to note is the fact tha t th is study also showed tha t both 

sexes perceived boys' in terest in  general as significantly higher than girls ' 

interest. Therefore., th is find ing suggests tha t we m ust be careful to avoid 

reinforcing th is belief.

Enochs (1964) examined the effect on the general attitudes of fifth  graders 

toward computers. In  the Enochs study, the questions tha t were addressed 

were sim ilar to the Johnson and Swoope study. In addition, Enochs pursued 

questions related to measuring anv significant difference in  general attitudes 

toward computers follow ing beginning computer programming instruction.

Also addressed in  his study were the differences in  attitudes toward computers 

between students who had home computers and those who did not.

In  Enochs' study fo rty  nine students made up the sample. A one-group 

pretest-post test questionnaire was used to measure attitudes toward 

computers. This L ike rt response scale consisted of ten items w ith  a scoring 

ranging from  strongly agree (5) to strongly disagreed).

Results indicate tha t introduction to beginning programming can contribute 

to fostering positive attitudes toward computers. Interesting to note, Enochs'

(1964) study showed tha t there is no significant difference in  general attitudes 

between boys and girls. f

In conclusion, Enoch (1964) recognizes the need for fostering a positive 

attitude toward math and science and tha t such attitudes are related to 

achievement. This statement suggests tha t the computer should be integrated 

into the math and science curriculum .

Does the computer hold much promise as a tool to enhance student 

achievement in science? What of the more trad itional approach of lectures, 

laboratory work, and text assignments? Comparing the effectiveness of using

10
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the computer sim ulation w ith  tha t of the more trad itional hands-on laboratory 

experiences was the main locus of a study conducted by Choi and Gennaro 

(1967). In  this study, the teaching of the concept of volume displacement to 

jun ior high students was selected because of its v ita l importance to the 

understanding of other concepts as density and Archimedes' Principle.

The Choi and Gennaro £ 1967) study consisted of a sample of approxim ately 

126 students (63 males and 65 females) selected from  five  eighth-grade earth 

sciences classes. Findings indicated all subjects in  this study had had previous 

experiences w ith  computers in  the ir math and science classes.

In  conducting the experiment, the boys and g irls were assigned to one of 

two treatm ent groups, the m icrocomputer-simulated experience group 

(experimental) and the hands-on laboratory experience group (control). Both 

groups were taught the same volume displacement concepts. The experimental 

groups were taught those concepts using the computer which made use of 

graphics, animation and color, as well as immediate feedback to enhance 

learning, the control groups were taught those same concepts using hands-on 

laboratory experiences.

A fte r a two day experimental period, a tw enty item  post-test was 

administered to students of both groups. Choi and Gennaro (1967) found tha t 

computer simulated experiences were as effective as hands-on laboratory 

experiences. The results of the Choi and Gennaro study lend itse lf to perhaps 

examining the results after a longer treatm ent period.

Dalton and Hannafin (1966) examined the effects of various 

learning-teaching methods involving combinations of teacher and 

computer-based instruction as w ell as to assess the attitudes toward 

instruction.

In the Dalton and Hannafin study, the sample population consisted of 117

11
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students from  an eighth grade math course. The lesson used for the ir study 

dealt w ith  the concept of computing the area of a circle. Four lesson variations 

were used to assess the effects of varied instruction. Traditional instruction 

w ith  both trad itional remediation and computer remediation. Computer 

instruction w ith  computer remediation and trad itional remediation made up 

the last two lesson variations. Upon completion of the lesson, each of the two 

groups, trad itional and computer-based, were given a 10 item  quiz. For those 

students fa lling below the mastery level (70%), they were provided remedial 

instruction w ith  both trad itiona l teacher directed methods and computer-based 

instruction. In  addition to the achievement test adm inistered at the conclusion 

of the experiment, the participants were also given a 2 0 item  L ikert-type 

survey to assess attitudes toward the method of instruction tha t they received.

In the ir study, Dalton and Hannafin (1966) found tha t students 

performed better when the method of instruction, trad itional or 

computer-based, was varied from  in itia l to remediation. This study also 

revealed tha t students receiving computer-based instruction reported more 

favorable attitudes than those receiving in itia l trad itiona l instruction from  the 

teacher. The results of th is study suggest tha t both trad itional and 

computer-based teaching methods are of greatest value when complementing 

one another (1966). '

Menis (1964) examined the question as to whether the computer has an 

effect on the development of student attitudes tov/ard the sciences by 

encouraging the students’ levels of curiosity. In conducting his study, Menis 

placed s ix ty -five  students into two groups, an experimental group and a control 

group. The experimental group had Apple II  computers a t the ir disposal while 

in the control group there wTere no computers.

A general attitude questionnaire and curiosity questionnaire were

12
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administered to both groups at the beginning of the school year (pretest) and 

after half a year (posttest). The structure of the questionnaires were such tha t 

there were five  responses possible. A response of a 1 indicates the most 

positive , and a five  the most negative.

Menis (1954) found from  his study tha t in comparing attitudes of pupils in 

the experimental group and control groups there was very little  differences 

observed before the beginning of the experim ent (mean control =2.62, std dev. 

= .052; mean experimental = 2.66, std. dev. = 0.56). However, the difference in  

attitude after the experim ent was considerable (mean experim ent = 1.55, std. 

dev. = 0.50; mean control = 2.72, std. dev. = 0.62). Therefore, Menis concluded 

tha t the use of computers provides an opportunity to develop personal 

curiosity and thus im prove attitudes toward the sciences.

13
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CHAPTER I I I  

METHOD OF STUDY

Introduction

A Computer-Assisted Instructional program was developed and implemented 

for use in the n inth grade science curriculum  at a ru ra l high school in western 

Oregon w ith  an enrollm ent of approximately 1160 students in  four grades. The 

CAI program used by those involved in the study supplemented the instruction of 

physical science fo r approximately 220 students.

Subjects

The students involved in  the study were placed into one of two groups. The 

Experimental Group included those students tha t were exposed to the use of 

computers, wThile the Control Group included those students tha t did not have the 

opportunity to use the computer. Because of class size, course scheduling and the

number of physical science sections taught by ind ividual teachers, an attem pt was
>

made to balance the population for each group. W ith the help of the high school 

counselors, class size was equally distributed (as much as possible) between the 

control and experimental groups.

For purposes of this study, three teachers instructed the experimental group, 

and one teacher instructed the control group. Both groups were involved in the 

study of the same material. Lectures, laboratory experiments, homework, review, 

and evaluation activities were used by the total population involved in the study.

14
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The students involved in  the study were inform ed as to the purpose of the 

survey (opinionnaire). They were told tha t the survey was to be used to examine 

student attitudes toward science and the use of computers in science. Students 

were inform ed at the beginning tha t the researcher would share the survey results 

w ith  the students. Teachers involved in  the study w ill also have the opportunity to 

review  the results.

The population used in  this study consisted of 222 students. The total 

sample comes from  a varie ty of educational backgrounds. There are five  

elementary schools and one jun ior high school tha t feed in to the high school. 

Because of the varied learning background tha t this sample brought to the high 

school, this researcher expected tha t a small percentage of the sample would have 

some degree of fa m ilia rity  w ith  computers.

Human Subjects Proctection

The names of a ll students and teachers involved in the study remained 

anonymous. U tilizing a coding system enabled this researcher to not only protect 

the iden tity  of the teachers involved in the study, bu t to inventory the survey 

results as well. Teacher A and the class periods involved in  the study were 

identified  by A - 1 and A-7. Teacher B and the class periods were identified by B-2, 

B-3, B-6, B-7, and B-5. Codes C-3, C-5 were used to iden tify  teachers C and

D. Teachers A,C, and D v Tere identified as instructors for the experimental group 

and Teacher B as the instructor fo r the controlled group.

Procedures

During the early pa rt of the firs t quarter of school during the 1969-90 school

15
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year, the students were given an opportunity to respond to a 2 0 statement 

opinionnaire devised by this researcher (Appendix A). The papers were filled  out 

anonymously. Once the pre-test (survey) results were tabulated and group means 

and standard deviations calculated, they were stored on computer disks for use at 

the conclusion of the study. A fte r the pre-test results were measured, the study 

was in  progress.

Measuring mass, length, and volume are skills typ ica lly  experienced by 

freshmen science students a t the beginning of the school year. Students often 

experience d ifficu lty  and frustra tion  w ith  such concepts such as mass, volume, and 

density. Does the computer enhance student learning? To measure any change in 

attitudes toward science, the firs t u n it of study dealt w ith  the concepts of mass, 

volume, and density.

Both the experimental and the control groups were firs t presented w ith  text 

m aterial u tiliz ing lectures and demonstrations. Teachers used the same 

demonstrations, i.e., using a m etric ru ler, trip le  beam balance, and a graduated 

cylinder to measure mass and volume. Proceeding this, skills to measure mass, 

length, and volume were practiced in  laboratory work. A fte r the students became 

fam ilia r w ith  the mentioned skills, the students in  both groups applied those skills 

in  calculating densities of various objects.

To begin measuring any change in attitudes toward science, the experimental 

group supplemented the ir learning by working in  pairs w ith  a tu to ria l software 

program, Measuring Mass, Length, and Volume (Blake, 1964) from  Focus Media . 

The control group used additional lab experiences to practice and to master the 

skills of using a m etric ru ler, trip le  beam balance, and a graduated cylinder.

In  developing research skills, the control group was scheduled tim e in the

16
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school lib ra ry . The objective of the lesson; to research and gather inform ation 

related to the properties of the elements (metals and non-metals) and the 

relationship to the ir position on the periodic table. W ith the gathered inform ation, 

group reports were then w ritte n  and presented to the class. The experimental 

group, presented w ith  the same objective, utilized the computer lab and selected 

software programs to gather the ir inform ation. The Physical Science Data Bases 

(McLeod and Hunter, 1965) by Scholastic allowed the experimental group to work 

w ith  several database activities. Periodic Table (Goth, 1966) also from  

Prentice-Hall provided the experimental group w ith  an opportunity to w ork w ith  a 

computer simulation. Just as w ith  the control group, the experimental group also 

presented group reports to the class.

Other computer-assisted instructional programs employed in  this study 

consisted of programs w ritten  commercially and purchased for use in  the school’s 

computer lab.

In the u n it of study related to speed, velocity, and acceleration, once again 

both groups were presented w ith  s im ilia r lectures, demonstrations, and 

lab work. The experimental group supplemented the ir learning by working in 

small groups using Newton's Laws o f Motion (Bailey, 1966) from  Prentice-Hall, as a 

sim ulation of some lab work and lecture presentations. To evaluate the students 

understanding, both groups conducted the same lab. The objective, to design and 

conduct a lab to measure the acceleration of a free-fa iling object. The control 

group designed, conducted, and reported the ir results using a lab report form at 

which included data and graphs related to the experimental data. The 

experimental group utilized Precision Timer and Graphical Analysis I I I  (Vernier, 

1966) from  Vernier Software which provided the experimental group an
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opportunity to interface w ith  the computer in conducting and analyzing laboratory 

data. Lab reports as w ell were generated.

Upon completion of the course (end of the firs t semester), the students 

responded to another copy of the same opinionnaire, again anonymously. A fte r the 

results were recorded, th is researcher was able to stastistically analyze the data 

which would indicate any possible changes in attitude toward science.

Analysis of Data

U tilizing the computer as an instructional tool and w ith  the development and 

im plementation of computer-assisted instructional materials, students did develop 

a positive change in attitude toward science.

Ind ividua l survey items were analyzed by the frequency of positive responses 

(scores of 4 or 5 on survey), by the percentage of positive responses, and by 

calculating means and standard deviations for a ll groups. Appendix B shows the 

method of scoring the survey items.

Objectively, th is research show’s a direction of difference in  a students attitude 

toward science. This change in  attitude is demonstrated by using a one-tailed test 

of significance. The difference between pre and post test scores were evaluated by
t

calculating the t-ra tio  fo r non-independent means using a one-tailed test of 

significance w ith  a probab ility  of .05 as the designated level of significance. As 

mentioned, the Likert-Type Opinionnaire used by this researcher was composed of 

2 0 questions w ith  directions on how to take the test. A sample of this opinionnaire 

is found in  Appendix A.
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CHAPTER IV  

RESULTS OF THE STUDY

Introduction

Does the use of Computer-Assisted Instructional materials enhance student 

attitudes toward science? This study addressed the effect tha t computers have 

in regards to student perceptions of science.

To measure student attitudes and perceptions of science in the control and 

experimental groups in  th is study., pre-test results and post-test results were 

analyzed. To aid the reader, several d iffe ren t figures are included, showing the 

percent responding (strongly agree or agree) of students in both the control 

group and the experimental group. Additional tables are included to show 

comparisons of mean scores. Appendix C shows the results and calculations of 

the t-te s t

Table I shows the percent responding positive ly throughout the study. A 

comparision can be easily made regarding the differences between pre-test and 

post-test scores follow ing treatm ent fo r the expermental group. Once again, 

percent responding positive ly refers to the sum of four's and five's (strongly 

agree and agree) as identified  on the pre and post-test opinionnaire.
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Table I. Student Perceptions of Their Science Classes: 
Percent Responding Positively (Strongly Agree & Agree)

Pre-Test Post-Test
Situation GROUP: Control Experimental Control Experimental

n= 114 108 103 111

A. Science Teachers:
1) melees science exciting 31.9% 19.3% 6.8% 65.2%
2} knows a lot about science 76.3% 79.1% 74.87. 92.0%
3) likes me to ask questions 53.3% 51.9% 37.5% 83.6%
4) encourages me to share ideas 42.0% 27.8% 22.3% 68.5%

B. Science Classes:
1) are interesting 31.1% 31.8% 24.0% 49.5%
2) makes me feel successful 23.8% 20.9% 16.5% 34.2%
3) reading is difficult 35.2% 34.5% 41.9% 38.4%
4) dislike coming to 39.5% 26.4% 52.4% 18.0%
5) take no more than needed 52.1% 33-6% 54.9% 27.0%

C. Science Course Content:
1) are useful 27.5% 34.5% 17.5% 50.0%
2) will be useful in future 34.7% 50.9% 28.2% 55.7%
3) too much time spent on exper. 14.4% > 7.3% 11.5% 11.0%
4) enjoy science experiments 80.7% 68.5% 73-8% 82.4%
5) exper. are hard to understand 20.0% 15.5% 22.3% 19.3%

D. Use of Microcomputer:
1) desire more 49.6% 41.1% 51.9% 48.6%
2) did not help learning 21.5% 12.6% 23.5% 25.0%
3) do not feel comfortable 17.5% 20.0% 10.7% 13-8%
4) CAI is motivating 26.7% 21.9% 27.9% 45-5%
5) lessons veil prepared 27.5% 16.7% 28.8% 50.97*
6) CAI vas useful 28.9% 20.8% 23.8% 52.77*

Average % 36.7% 31.8% 32.6% 46.6%
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Following the adm inistration of the post-test survey., each item  was analyzed and 
mean scores were computed and compared. Results of the mean scores are found in 
Table II.

Table II. Mean scores calculated for each survey item:

Pre-Test Post-Test
Item # Control Experimental Control Experimental

1) 2.9 ' f  o ^ -J 2.1 3.7
« i 4.0 4.1 4.0 4.5
3) ■-r e

J - J 3.3 3.2 4.1
4) 3.2 2.7 2.8 3.7
5) 2.5 2.4 2.4 3.3
6) 2.5 2.3 2.2 3-2
7) 2.3 3-0 2.5 3.0
8) 2.9 3.0 2.5 3.1
Q1! 2.1 2.6 2.0 2.8
10) i. iB 2.8 2.2 3.3
11) 3.1 3.4 2.6 3.6
12) 1.9 2.2 2.6 1.8
13) 4.8 4.5 4.5 4.7
14) 2.8 3-2 2.7 2.4
15) 3-7 3.4 3.7 3.7
16) 3-0 1.8 3.0 2.2
17) 1.8 2.7 2.9 2.7
18) 3-0 2.5 2.9 3.3
19) 2.9 2.7 3.5
20) 3-0 2.6 3*0 3.3

Total S8.6 56.8 56.5 66.0
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A t the conclusion of the study, survey items relating to science teachers making 
science exciting show a dramatic increase (46 %) fo r the experimental group. A tw enty 
five  percent drop in  positive responses was noted fo r the control group. U tilizing a new 
and d iffe ren t media (CAI materials) suggests a possible explanation for the wide 
differences between groups.

Figure 1. shows an increase in general fo r the experimental groups and the ir 
perceptions of science teachers. Compared to the control group, there is a significant 
difference (increase) for each item. However, both groups favored a high percentage of 
positve responses relating to a science teachers knowledge of the subject matter.

Figure 1. student perceptions of their science teachers
Percent Responding Positively 

IOOXt----------------------------------------------------------------- --

javaH.
ed itin g  fcnou/ieupDle a t t  questions share ideas

i Situation
j H3Cont.(Pre> jjE xpe r. (Pre) IjC o n t, (Post) gjExper. (Post)

Survey items five  through nine measured the students* attitude toward the ir 
science classes. Results related to both the control and experimental groups perceptions 
are shown in Figure 2. Interesting to note, student in terest and success in  science shows 
approxim ately a tw enty five  percent and fifteen percent increase for the experimental 
group respectively. Concerning the reading of science (seven percent increase) and 
dislike for science (th irteen percent increase) the study revealed a decrease in positive 
responses fo r the control group. Post survey results fo r the experimental group also 
indicate an increase (small) in  the d ifficu lty  of reading science. However, when students 
were asked to respond to items relating to the ir dislike and taking no more than needed,

22



www.manaraa.com

a dramatic difference was revealed. A decrease in  percentage points fo r the 
experimental group reflects a positive growth concerning these items (dislike and take no
more
growth in  negative attitudes.

Figure 2.
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Results of th is study show sim ilia r attitudes/perceptions related to laboratory work. 
However, as shown in  Figure 3, a difference is noted regarding the usefulness of science 

and science being useful in  the future.
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Results of the survey also indicate tha t the use of CAI m aterial reflects an increase 
in m otivation as w ell as being useful as shown in  Figure 4. As described in  the study, the 
control group did not have the opportunity to use the computer or any computer-assisted 
instructional materials. The difference in percentage points, small increase in  positive 
responses for the control group, suggests tha t those students had some fa m ilia rity  w ith  
the computer.

Figure 4.
STUDENT PERCEPTIONS OF THE USE OF THE COMPUTER 

Percent Responding Positively

w/ptm

fiV.frw'Xtfi

i l l f e ft® *
desire did not 1  ̂ well m asuseiul

more fielo situation prepared
^Cont.(Pre) ^Exper.(Pre) ^Cont.(Post) Exper .(Post)

Group and test comparisons are shown in  Figure 5- The high and low  scores are 
respresented on the graph which includes the mean scores. One can see from  this 
inform ation, tha t there is an increase in  the mean item  score fo r the experimental group 
and a drop in  the mean score for the control group. Further analysis shows tha t the 
range of h igh /low  scores decrease for the control group while they appear to remain 
about the same for the experimental group.

Figure 5. HI-LO MEPN (X) SCORES 
Group/Test Comparision

e x p e r im e n t control experimental
pre-test post-test post-test
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Looking a t the source of students responding positively, one can easily recognize 
the effect tha t CAI has on m otivating students in  science as w ell as being useful (shown 
in  Figure 6 and 7).

Figure 6.
Cfll IS  MOTIVATING  
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In contrast, the results of this study show an increase in  the sample's attitudes 
toward the ir science class fo r the experimental group, while no change was noted in the 
control group (Figure 6). Related to this evidence, Figure 9 shows a decrease for the 
experimental group for the ir d islike in coming to science class (considered positive).

Figure 8
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Helping to suggest tha t the computer and CAI m aterials did contribute to a positive 
change in  attitudes, the number of positive responses (four’s and fiv e ’s) were tabulated 
fo r both groups. A fte r data analysis, this researcher found an interesting result. This 
study revealed a significant increase in the number of positive responses fo r the 
experimental group compared to a decrease for the control group (shown in Figure 10).

Figure 10. j SCIENCE DPINIQNNBIRE
i Source of Percent Responding Positively

(21.5X1

The results of the study showing the group differences in  the mean scores and 
standard deviation fo r the pre-test and post-test are shown in  Appendix C of which, -was 
used in  calculating t-te s t scores (one-tailed test a t .05 level of significance).
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CHAPTER V 

DISCUSSION and RECOMMENDATIONS

jJiscussion
4-i-.  ̂ 1n ^ + 4-Does the use of the computer help motivate students, perhaps even help 

develop positive attitudes toward science? This study evaluated the effect tha t 

the computer and selected computer-assisted instructional materials have on 

students' attitudes and perceptions of science.

W ith the ava ilab ility  and importance of computers in  todays society, there is 

a need to u tilize  this medium in  the educational setting. A t the high school, an 

attem pt is being made to incorporate the use of computers in to the science 

curriculum .

How are these computers and CAI materials to be used in the classroom? 

Does the use of the computer and computer-assisted instructional m aterials rea lly 

enhance a student's perception of science? The purpose of this study was to 

determ ine the effect tha t the computer and CAI materials have on student 

attitudes of science. I t  is the belief of th is researcher, tha t if  attitudes toward 

science can be improved, so can achievement.

To help measure the effect tha t the computer and CAI materials have on 

students attitudes toward science, the tested population was placed into one of two 

groups. Those groups, the experimental group (regular curriculum  supplemented 

w ith  CAI materials), and the control group ( regular curriculum  w ithou t the use of
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the computer and CAI m aterials) were identified a t the beginning of the firs t 

semester of the 1969-90 school year. A t the beginning of the study, both groups 

responded to a 20 item  survey (pre-test). A t the conclusion of the study, (end of 

the firs t semester) the sample once again responded to the same 20 item  survey 

(post-test). Results of the survey were evaluated by calculating the t-ra tio  for 

non-independent means using a one tailed test w ith  .05 as the designiated level of 

significance.

Results from  the two groups suggest tha t computers do enhance student 

attitudes toward science. When examining items related to science classes, the 

data reveals an increase of about 16 % in positive responses for the experimental 

group compared to a decrease of 7% fo r the control group. This study also reveals 

convincing evidence tha t supports the use of CAI materials in  the science 

curriculum . Figure 4 shows a growth of 243> for the experimental group related to 

the m otiviational effect tha t the CAI materials had on the ir attitudes. Even more 

dramatic, is a growth of approxim ately 32% in  the experimental groups response to 

the usefulness of CAI materials, as noted in  Figure 4. In  support of th is statement, 

one can also see from  Table II, tha t item  number eighteen which pertains to 

whether the CAI materials used in  this study was m otivating, reveals an increase 

of a mean score of 2.5 to 3 3 Once again, th is inform ation reflects a growth in  

positive attitudes fo r the experimental group only. Compare this increase in  the 

experimental group to a decrease of 0.1 po int fo r the same item  analysis for the 

control group.

In comparing the post study data, this study seemed to indicate no major 

difference in  student attitudes toward the amount of laboratory w ork or the 

d iffic u lty  of laboratory work. A noticeable difference m ight have possibly been
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detected bu t was restricted by the lim ited number of interfacing software 

programs available a t the tim e of this study.

Statistically, th is study indicates, tha t computers have a positive effect on the 

attitudes/perceptions of n in th grade students in  science. Because of the large size 

of the test population, a one-tailed test was used to determ ine if  there was a 

difference in  attitudes. The t-te s t resu lt (one-tailed test a t .05 level of significance) 

of 1.629 exceeds 1.64, critica l value for rejection (Best, 1961). Data and 

calculations are found in  i^ppendix C. Therefore, this study provides strong 

evidence th a t the use of the computer and CAI materials do make a difference in  

student attitudes and the teaching of science.

Lim itations

Unforeseen, transfers between classes did occur during the study. Soon after 

the beginning of the study three students transfered classes, th is change was 

requested by the school counselors because of conflicts w ith  other classes. Student 

add/drops occurred due to transfers was experienced as well. The effect tha t these 

factors had on the outcome of the study was considered small because of the small 

number of students involved. The size of the total test population at the beginning 

of the study as noted was two hundred tw enty two students. A t the end of the 

study the size of the test population was two hundred fourteen students, a 

difference of eight students, a change of less than one percent.

Teacher personalities although not measured in this study, did affect the 

outcome of the study to some degree. Responses from  the test population on item  

tw enty one indicated to some extent that the control group experienced some 

frustra tion  because of not having the opportunity to use the CAI materials. This
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factor needs to be controlled bu t was not considered in th is study.

However, i t  should be noted tha t those teachers involved in the study found 

th a t the computer had a positive effect on attitude, though the effect on 

achievement and learning rate varied. This factor perhaps could be related to 

teacher-student expectations as w ell as teacher personalities.

Recommendations

This study suggests tha t the use of computers and computer-assisted 

instructional m aterials do enhance student attitudes toward science. Results 

obtained here support the Dalton and Hannafin (1966) study which states students 

tha t are exposed to computer-based instruction favor more positive attitudes than 

those experiencing the more trad itional approach. This study suggests tha t the 

trad itiona l science class could supplement the instructional methods w ith  a varie ty 

of computer and CAI experiences which would lead to an increase in  positives 

attitudes toward science.

Suggestions fo r Further Research

Although th is study concerned itse lf w ith  the effects tha t CAI materials had on 

student attitudes toward science, other factors became evident during the course of 

this study.

One should examine the influence tha t CAI materials have on student 

achievement. Varying the type of software programs, i.e., tu toria l, d r ill and 

practice, and simulations, to measure student achievement could offer valuable 

inform ation for the educator.
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APPENDICES
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A TVTMTHTTv T V  Artrrc iiiL iiA  n
SCIENCE OPINIONNAIRE

SCIENCE OPINIOMNAIEE

Directions: Please rate the following statements based on how you feel about science and 
the use of the computer in the science class. Answer as honestly as possible by circling 
the number which best describes your impressions. Your comments and suggestions are 
invited on the reverse of this form.

DO NOT SIGN YOUR NAME.

High Low
1. My teacher makes studying science exciting  5 4 3 2 1
2. My teacher knows alot about science  5 4 3 2 1
3. My teacher likes me to ask questions about science..................................... 5 4 3 2 1
4. My teacher encourages me to share ideas  5 4 3 2 1
5. ¥hen studying science, I find it interesting................................................ 5 4 3 2 1
6. Science makes me feel successful  5 4 3 2 1
7. Reading science is difficult  5 4 3 2 1
8. I dislike coming to science  5 4 3 2 1
9. I do not want to take any more science classes than I have to take  5 4 3 2 1
10. Things I learn in science are useful to me when I am not at school  5 4 3 2 1
11.1 think that knowing alot about science will help me in the future  5 4 3 2 1
12.1 think we spend too much time on experiments......................................... 5 4 3 2 1
13-1 enjoy doing the science experiments........................................................5 4 3 2 1
14. Experiments are hard to understand............................................................5 4 3 2 1
15.1 desire to do more computer work................................................................5 4 3 2 1
16. The CAI materials used in science did not help my learning...................... 5 4 3 2 1
17.1 do not feel comfortable with the computer................................................5 4 3 2 1
18. The CAI materials are more motivating to me than the traditional

methods of instruction  5 4 3 2 1
19. The CAI materials were well prepared......................... >  5 4 3 2 1
20. The CAI materials were useful in increasing my comprehension of

the concepts presented.................................................................................. 5 4 3 2 1
21. Complete this sentence any way you wish. Please write on this paper.

I think science class
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APPENDIX B
LIKERT-TYPE OPINIONNAIRE TEST SCORING METHOD

•5
 

!
3 

! 1 1 1 1

Strongly Agree 
(Higli)

Agree Undecided Disagree Strongly Dis 
(Low)

1. s 4 ■j■j 2 1
2. 5 4 3 2 1
3- 5 4 3 2 1
4. 5 4 3 2 1
5. 5 4 3 2 1
6. c

J 4 3 2 1
7 1 2 3 4
3. i 2 3 4 5
Q. i 2 3 4 5
10. 5 4 3 2 1
11. 5 4 3 2 1
12. 1 2 3 4
13. s 4 *

■j 2 1
14. 1 2 3 4 5
15. s 4 3 2 1
16. 1 2 ■5

■J 4
17. 1 2 3 4
18. 5 4 3 2 1
19. 5 4 3 2 1
20. 5 4 3 2
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APPENDIX C 
STATISTICS and t-TEST COMPUTATION

Pre-control group 
Pre-experimental group 
Post-control group 
Post-experimental

Population (N) Mean rav* score (X) Std. •deviation
114 2-93 .69
108 2.85 .64
103 2.83 .62
111 3-30 .70

Post-test results:
Mean (eXperjmental) " Mean (contr ol)

+ Standard deviationStandard deviation (control)(experimental)

# items# items

3 30 - 2.83
---------------------  = 1.829
/TO + £2
20 20

The results of 1.629 exceed 1.64, the critica l value considered for rejection 
(Best, 1961). Therefore, th is value indicates statistical evidence tha t the use of 
the com D uter and CAI m aterials did make a ttitud ina l differences regardingi  O  D

students' perception of science.
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