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ABSTRACT

The purpose of  t h i s  study was to determine the r e l a t i v e  e f f e c t s  of  

two types of  microcomputer i n s t ru c t io n  on science education s tuden ts '  

knowledge in computer programming and t h e i r  a t t i t u d e s  toward micro

computers.

There were two modes of microcomputer in s t ru c t io n .  On the f i r s t  

mode ( T - l ) ,  subject s  received a teacher-guided approach which included 

formal human in s t r u c t i o n ,  p rac t ice  with Apple II  microcomputers and 

an in s t ruc t iona l  canned program and p r in ted  mate r ia ls  in computer 

programming.

The second mode (T-2) subjec ts  were provided an independent 

learning approach involving learn ing and p ra c t i c e  with Apple II  micro

computers coupled with p r in ted  ma te r ia ls  in computer programming, but 

without formal human in s t ru c t io n  or  an in s t ru c t io n a l  canned program.

In T-2 a teacher was on ca l l  when the student  had d i f f i c u l t y  in the 

use of  the microcomputer. In each type of  i n s t r u c t io n ,  the subjec ts  

worked ind iv idual ly .

The research design in t h i s  study was an experimental design 

with po s t te s t -o n ly .  Twenty-four volunteer  science education students  

were randomly assigned to  the treatment groups. The two treatment 

groups experienced an iden t ica l  workshop about the bas ic operat ion  of  

the Apple II  microcomputer p r io r  to the trea tment .  The trea tment 

period for  each group was th ree  weeks in length with four sessions  

held each week and each session l a s t in g  a t o t a l  of  95 minutes.
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The Behrens-Fisher t ' - t e s t  and the F i she r ' s  Z-transformation were 

used and an a  = .05 was accepted.  The r e s u l t s  showed th a t  the re  were 

no s i g n i f i c a n t  d if fe rences  in the mean score of  T-l and T-2 on e i t h e r  

knowledge o f  computer programming or  a t t i t u d e s  a t  the completion o f  

t reatment.



www.manaraa.com

V

TABLE OF CONTENTS

Page

ABSTRACT................................................................................................................... 111

LIST OF TABLES......................................................................................................  vi i

LIST OF FIGURES..................................................................................................  v i i i

ACKNOWLEDGEMENTS .................................................................................................. ix

Chapter

I .  INTRODUCTION .........................................................................................  1

Background of  the S t u d y ....................................................................  1
The Signif icance of Technology .................................................... 3
Need fo r  the S t u d y ............................................................................. 5
Statement of  the Problem ................................................................  7
Hypotheses .............................................................................................. 8
Defini t ion  of  Terms ............................................................................. 8
L i m i t a t i o n s .............................................................................................  11
Summary of  Hypotheses ......................................................................... 12
Summary......................................................................................................  12

I I .  REVIEW OF THE LITERATURE ................................................................  13

Introduct ion  .......................................................................................... 13
Overview of Educational Technology ........................................... 13
Computer Technology in Education ...............................................  14
The Use of  Computers in Teaching Knowledge ..........................  18
Computers and Att i tudes  ....................................................................  22
Computer-Assisted Ins t ruc t ion  and Formal Human

I n s t r u c t i o n .....................................................................................  28
Summary......................................................................................................  37

I I I .  PROCEDURE AND DESIGN........................................................................  38

Introduct ion .........................................................................................  38
S u b j e c t s .................................................................................................. 38
The Microcomputer as a Tool ............................................................ 39
Experimental Design ............................................................................. 39
Independent Variables ........................................................................  42
Dependent Variables ............................................................................. 42
I n s t r u m e n t s .............................................................................................. 43
Ins t ruc t iona l  Procedure fo r  Treatment ....................................... 44
Research Design and Procedure ........................................................ 46
S t a t i s t i c a l  Procedures ....................................................................  51
Summary......................................................................................................  51



www.manaraa.com

vi

TABLE OF CONTENTS (Continued)

C h ap te r  Page

IV. RESULTS OF THE INVESTIGATION........................................................ 53

In troduc tion  ..........................................................................................  53
Hypothesis Test ing .............................................................................  53
Summary of  Hypothesis Test ing ........................................................ 57
The In te rna l  Consistency of  the Measures ..............................  57
Corre la t ion  among the  Four Dependent Variables .................  60

V. CONCLUSIONS, DISCUSSION, AND RECOMMENDATIONS ...................... 64

Introduct ion  ..........................................................................................  64
Statement of  the Problem ................................................................  64
H y p o t h e s e s ..............................................................................................  65
P r o c e d u r e s ..............................................................................................  66
R e s u l t s .......................................................................................................  68
C o n c l u s i o n s ..............................................................................................  68
D i s c u s s i o n ..............................................................................................  68
Suggestions fo r  Further  Research ...............................................  69

APPENDIX A: A t t i tudes  toward Computer Scale .......................................  71

APPENDIX B: Microcomputer Knowledge Test  ...........................................  75

APPENDIX C: In s t ru c t io n  Plan fo r  Two Treatments,
T-l and T - 2 .................................................................................. 85

BIBLIOGRAPHY ...........................................................................................................  97



www.manaraa.com

vi i

LIST OF TABLES

T ab le  Page

I Summary of Assignment to Experimental
Treatment Groups .................................................................................  41

II  Summary of  Per t inen t  Data fo r  Micro/Computer
and Calcu la tor  Studies ....................................................................  48

I I I  Cell Summary fo r  Microcomputer Knowledge
and Microcomputer A t t i tude  ............................................................ 55

IV A Summary of  Hypotheses Testing ....................................................  58

V In te rna l  Consistency of  the Measure ............................................  59

VI Corre la t ion  Value r  and l r Between Scales of
At t i tudes  toward Microcomputers ...................................................  61

VII Corre la t ion Value r  and Zr  Between the
Microcomputer Knowledge Scale and Att i tudes
toward Microcomputer Scales ............................................................ 63

VIII Questions fo r  the Microcomputer Knowledge Test
Drawn from Teaching Sessions .......................................................  84

IX Number of Questions Asked by Subjects
Within a 15-minute Period in Each Session
fo r  T - 2 ......................................................................................................  96



www.manaraa.com

v i i i

LIST OF FIGURES

F ig u re  Page

I A Schematic Diagram of Two Treatments 
( p o s t t e s t  only)  Using the Apple II
Microcomputer .......................................................................................... 46

II  Contrast  of In s t ruc t ion  fo r  Two
Treatment Groups .................................................................................  47



www.manaraa.com

IX

ACKNOWLEDGEMENTS

The author wishes to acknowledge the a s s i s tan ce  of  the members of 

his  committee during the development of  t h i s  t h e s i s .  Dr. H. Seymour 

Fowler provided g rea t  help and encouragement during the conceptual iza

t ion  of  the th e s i s  research and throughout the study. Appreciation is 

also  expressed to  Dr. Paul A. Games and Dr. John E. Searles fo r  t h e i r  

guidance during the preparat ion  of  the t h e s i s .

The author i s  e spe c i a l ly  g ra te fu l  to Dr. Robert L. Shrig ley ,  who

helped to formalize the plan f o r  the th e s i s  and provided his consulta

t ion  during the study.

Furthermore, g r a t i tu d e  i s  expressed to Dr. Walter A. Schulze,

Dr. James V. Biggers, Dr. Gordon Dayton and Dr. L. E. Cross a t  the 

Materials  Research Lab. Special thanks are extended to Dr. Robert J .  

Foster  a t  the Department o f  Engineering,  for  providing the micro

computers fo r  doing t h i s  research study,  and to Robin C. Rager, Linda 

Webster, Martha Nabors, and Special Colonel Somboon Nar thas i lpa ,  who

were helpful a t  important po in ts  during the study.

Special apprec ia t ion  i s  extended to  the au th o r ' s  wife,  Sir i luxana 

Narthas i lpa (Buawasit),  and h is  sons,  Ninart and Fred, who shared with 

him a l l  the pains and p leasu re s ,  fo r  t h e i r  s a c r i f i c e ,  understanding,  

and encouragement during the years  of study and research.

F ina l ly ,  he would l i k e  to  express s incere  g ra t i tude  and respect  to 

his pa ren ts ,  Kuhn Sr inakhranuki t  (Mr. Sampow Narthas i lpa)  and 

Mrs. Boonsri Nar thas i lpa ,  in memory of  t h e i r  in s p i r a t io n  t h a t  education 

is  invaluable .



www.manaraa.com

CHAPTER I

INTRODUCTION

Background of the Study

In the l a s t  two decades, computers have worked t h e i r  way into 

almost every segment of  human endeavor and the re  i s  evidence to 

show th a t  the fu tu re  impact will  be an acce le ra ted  extension of  the 

immediate pas t  (Mclsaac, 1979). Bork and Franklin (1979),  in report ing 

about the role of  personal computer systems in education,  s ta ted  th a t  

personal computers are becoming more and more ava i lab le  in educational 

i n s t i t u t i o n s ,  in the home market, as pa r t  of people 's  jobs and in 

public environments such as l i b r a r i e s .  The f i r s t  microcomputer on a 

chip was introduced in 1971 by the In te l  Corporation (Smith, 1979).

At the June 1979 Consumer Electronic  Show in Chicago, several  new 

microcomputers were introduced by Texas Instruments,  A ta r i ,  APF 

E lec tron ics ,  and Material Elect ronics .  These new microcomputers were 

well received (Smith, 1979). In 1972, the Committee on Computer 

Education of the Conference Board of the Mathematical Sciences con

cluded th a t :

I t  is  the re fore  e ssen t ia l  t h a t  our educational  system 
be modified in such a way t h a t  every student  become 
acquainted with the na ture of  computers and the 
curren t  and potent ia l  ro les  which they play in our 
society .  (Hansen e t  a l . ,  1979)
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As proof of  increased i n t e r e s t ,  Thomas (1979) reported th a t  

microcomputers have been discovered by a growing group of  school 

o f f i c i a l s ,  only a f t e r  r e l e n t l e s s  prodding from t h e i r  s tu d en t s ,  from 

p a ren ts ,  and from the adver t i s ing  campaigns of  microcomputer manu

f a c t u r e r s .  The ex istence  of  these r e l a t i v e l y  inexpensive computers 

can no longer be ignored by even the most conservat ive  educator .  

Teachers, p r in c i p a l s ,  and in - se rv ic e  t r a in in g  coord inators seek 

m a te r ia ls  to  learn about microcomputer app l ica t ion .

At p re sen t ,  Radio Shack's TRS-80 co lor  computer innovation can 

be used with the plug-in ROM paks,  or  one may w r i te  his  own programs 

in BASIC language. Also,  i t  i s  expandable,  and i t  can be at tached  to

any co lor  TV quickly and e a s i l y  ( In te r f ac e  Age, 1981).

Microcomputers are a d i s t i n c t  and d i f f e r e n t  technology t h a t  i s  

based on semiconductor ch ips ,  whereas standard or  minicomputers have 

a fundamentally d i f f e r e n t  a r c h i t e c t u r e ,  but a g rea t  many computer 

programs can be run or  converted to run on a l l  types of  computers 

( S ip p l , 1981).

Dusseldorp and Spuck (1979) have s ta t ed  t h a t  b a s ic a l ly  the micro

computer is  s t ruc tu red  the same as the l a rg e s t  computers. I t  is

phys ica l ly  smal le r ,  slower, has l e ss  memory, but s t i l l  can be a very

powerful to o l .  However, the capaci ty  and speed of  a moderately sized 

micro are  g rea te r  than a l l  but the most powerful computers of  two 

decades ago, and the p r ice  is  but a f r a c t io n  of  the e a r l i e r  models.
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The Signi f icance o f  Technology

In 1972, the Carnegie Commission on Higher Education published a 

repor t  e n t i t l e d ,  "The Fourth Revolution,"  in which the ro le  of  tech 

nology in education is  explored.  The t i t l e  of  the  r epor t  was derived 

from Eric Ashly 's  observation t h a t  four g rea t  revo lu t ions  have occurred 

in education.  The f i r s t  revolu tion  occurred when the r e s p o n s ib i l i t y  

of  teaching children  went to someone o ther  than t h e i r  pa rents .  The 

second came with the w r i t t en  word. A t h i r d  revolution  was experienced 

when p r in t ing  made books ava i lab le  on a wide sca le .  And today,  with 

cu r ren t  technological  advancements, we are in the midst of a fourth  

revolu t ion .

Dusseldorp and Spuck (1979) noted th a t  most of  us already own a 

microprocessor; while many have purchased microcomputers, most of  the 

microprocessors owned a re  packaged as a par t  of  some o ther  device,  

such as an automobile,  a t e l e v i s io n  s e t ,  a toy ,  a microwave oven, an 

e l e c t ro n i c  game, or  a home s e c u r i t y  system. These devices represent  a 

marked devia t ion from e a r l i e r  technology in t h a t  they are "smart" 

systems which monitor inputs and se lec ted  preprogrammed courses of 

ac t ion .  In about f ive  y e a r s ,  the  phenomenon of  personal computing has 

emerged; now i t ,  toge ther  with the microprocessing ca p a b i l i ty  which 

supports i t ,  has reached in to  almost every home, school system, college  

and un ive rs i ty  in the country.

Although computers are not new to  education,  t h e i r  use in an 

in s t ru c t io n a l  s e t t in g  i s  r e l a t i v e l y  recent .  F if teen years ago, when 

computers were f i r s t  se r ious ly  considered as a method of  classroom 

i n s t r u c t io n ,  t h e i r  use involved submitting punched cards to  be run on
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a batch system. The turn-around time could be anywhere from one hour 

to several  days. This procedure made the i n s t ru c t io n a l  use of  a 

computer very d i f f i c u l t .  The major reason th a t  computers a re  now 

a v a i lab le  in the classroom is  the development of  t ime-shar ing  systems 

(Shirey ,  1976). Computer t ime-shar ing  systems with the  c a p a b i l i t y  of  

telecommunications networks or s a t e l l i t e  communications allow the 

s tuden ts  to  have almost ins tantaneous feedback,  and to  use a computer 

without regard to where the computer i s  located .  In a d d i t io n ,  the 

turn-around time is  genera l ly  a few seconds.

As a r e s u l t  of  these  breakthroughs in microprocessor and micro

computer design,  in s t ru c t io n a l  app l ica t ions  are being explored with 

increas ing frequency.  Moursund (1974) has presented a topology of 

these a p p l ica t io n s :  (1) computer-assis ted  i n s t r u c t io n  (CAI), t h a t  i s ,

the use of the computer as the main de l ivery  source o f  i n s t r u c t io n ;

(2) computer-managed in s t ru c t io n  (CMI), t h a t  i s ,  the  use of  the 

computer to  maintain records and score t e s t s ,  (3) computer l i t e r a c y ,  

t h a t  i s ,  the non-technical  study of computers and t h e i r  a p p l ica t io n s .

The present  study wil l  be concerned with the use of computers to 

provide CAI, t h a t  i s ,  the use of computers to a s s i s t  or extend the 

i n s t ru c t io n a l  and learning  process.

The use of  microcomputers in education is  thought to f a c i l i t a t e  

learn ing in a v a r ie ty  of  ways: (1) by motivat ing l ea rn ing ,  (2) by

speeding computations, (3) by simpli fy ing complex processes through 

s im ula t ions ,  (4) by f a c i l i t a t i n g  experimentation on r e l a t io n s h ip s  among 

v a r i a b le s ,  and (5) by providing immediate feedback. Even though micro

computer hardware and software are inexpensive and the cos t  is  decreasing,
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they s t i l l  represen t  a subs tan t i a l  expense to a school d i s t r i c t .  

Therefore,  in t roduction  of  the computer in to  the curriculum must be 

j u s t i f i e d  by empirical evidence on the bas is  of i t s  con t r ibution  to 

the learn ing process (Shirey,  1976).

The realm of in s t ru c t io n a l  ap p l ica t io n  of  computers i s  comprised 

of  two major p a r t s :  teaching about computers and teaching with

computers (Dennis, 1979). Teaching about computers i s  r e fe r red  to as 

computer l i t e r a c y .  Teaching with computers may be used to f a c i l i t a t e  

i n s t ru c t io n  or  such a c t i v i t i e s  as :

1. Computer Managed In s t ru c t io n  or  Computer Assis ted Ins t ruc t ion

2. D r i l l - a n d -p ra c t i c e

3. Simulation

4. Computer-Assisted Test ing

5. Ins t ruc t iona l  games

6. Tutorial

7. Problem solving

8. Classroom management

Need fo r  the Study

The purpose of t h i s  study was to  explore the app l ica t ions  of  

computers in performing an in s t ru c t io n a l  function in a co l lege  s e t t i n g ,  

and to  compare the e f fec t iveness  of  CAI and formal human in s t ruc t ion  

with non-CAI and minimum human in s t r u c t io n  (independent lea rn ing) .  At 

p resen t ,  CAI i s  being used to supplement and complement formal human 

in s t ru c t io n  or t r a d i t i o n a l  in s t ru c t io n  such as p a r t i a l  CAI and p a r t i a l  

human in s t ru c t io n .  Computers a re  used fo r  several  in s t ruc t iona l
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purposes such as CAI, CMI, presenta t ion  of curriculum content ,  admin

i s t r a t i o n  and grading of  t e s t s ,  computer graphics ,  t e x t  ed i t ing  and 

word processing,  computer-experiment i n t e r f a c in g ,  spread sheet  planning 

(ESS User 's  Guide, 1984) and simulat ion.

The l ives  of  ind iv iduals  in our soc ie ty  are being a f fec ted  

inc reas ingly  by computers and microcomputers. Therefore,  i t  is  

important t h a t  s tudents  should have contac t  with computers during 

t h e i r  formal education to develop an understanding of  how computers 

work and o f  how they can be applied.

In the p as t ,  researchers  found t h a t  the a t t i t u d e s  toward

computers are negative because the s tuden ts ,  the educators ,  and the

users f e l t  t h a t  computers were too soph is t ica ted  and complicated.

Rohner and Simonson (1981, p. 9) s t a t e d  t h a t :

Innovation in education i s  seldom t o t a l l y  and 
immediately accepted.  Resistance to change is  
a t t r i b u t e d  to a var ie ty  of  reasons ,  including fea r  
of  automation,  f e a r  of  job s e c u r i t y ,  need fo r  inde
pendence, ro le  overload,  l a z in e s s ,  the dehumanizing 
e f f e c t  of technology,  lack of  support ing resources ,  
and t r a d i t i o n s .  . . . The computer is  one form of 
educational innovation t h a t  has met with re s i s tanc e  
in some a re a s ,  in o ther  areas i t  has been accepted 
through the  use of  f a c i l i t a t o r s  and models for  
change.

Since many cu r r icu la  are being modified to r e f l e c t  the app l ica 

t ions of computers in education,  the need fo r  adopting the micro

computer as an i n t e l l i g e n t  tool in the tu tee  mode, t u t o r  mode, or  as 

CAI and CHI is  appropr ia te .  The r e s u l t s  of  t h i s  study wil l  be useful 

in seeking answers to  some quest ions t h a t  may be rai sed  by curriculum 

s p e c i a l i s t s  and teacher educators.
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Statement of  the Problem

The purpose of t h i s  study was to  determine the r e l a t i v e  e f f ec t s  

of  two types of  microcomputer in s t ru c t io n  on science education 

s tuden ts '  knowledge in computer programming and t h e i r  a t t i t u d e s  toward 

microcomputers.

Two types of  in s t ru c t io n  were given: (1) a teacher-guided approach

which included formal human i n s t r u c t io n ,  p ra c t i c e  with the micro

computer, use of  an in s t ru c t io n a l  canned program, and p r in ted  mater ia ls  

in computer programming ( T - l ) ;  and (2) an independent learn ing approach 

involving p rac t ice  with the microcomputer coupled with pr in ted  

mater ia ls  in computer programming, but without formal human in s t ruc t ion  

or  an in s t ru c t io n a l  canned program (T-2).

The researcher  measured acqu i s i t ion  of  the knowledge in computer 

programming, and the a t t i t u d e s  of subject s  toward using microcomputers 

in science,  educa tion,  and by onese lf .

This study was designed to answer the following quest ions :

1. Are the re  d if fe rences  on mean scores of  knowledge in computer 

programming across the two types of  in s t ruc t ion?

2. Are there  d if fe rences  on mean scores o f  microcomputer a t t i t u d e  

scores in science across the  two types of  in s t ruc t ion?

3. Are there  d i f fe rences  on mean scores of  microcomputer a t t i t u d e  

scores in education across the two types of  in s t ruc t ion?

4. Are the re  d i f fe rences  on mean scores of  microcomputer a t t i t u d e  

scores fo r  onese lf  across the two types of  in s t ru c t io n ?
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Hypotheses

Hypothesis 1

There will  be no d if fe rence  between the mean scores on the MKT

of Ê  subjec ts  who followed T-l and the mean scores on the MKT of

E2 subjects  who followed T-2.

Hypothesis 2.1

There wil l  be no d if fe rence  between the mean ATS scores of

E-| subjects  who followed T-l and the mean ATS scores of E2 subjects

who followed T-2.

Hypothesis 2.2

There wil l  be no d i f fe rence  between the mean ATE scores of 

E-j subjects  who followed T-l and the mean ATE of E2 subject s  who 

followed T-2.

Hypothesis 2.3

There wil l  be no d i f fe rence  between the mean ATO scores of 

E.| subjects  who followed T-l and the mean ATO of E2 subjec ts  who 

followed T-2.

Defini t ion  of  Terms

For the purpose of communication between researchers  and reade rs ,  

the following terms,  abbreviat ions and computer terms were used to 

descr ibe the in s t ruc t iona l  t reatments and to  r e f e r  to the dependent 

measures.
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A t t i t u d e ; A r e l a t i v e l y  enduring organ izat ion of  b e l i e f s  around 

an ob je c t  or  s i t u a t i o n  predisposing one to  respond in some p re f e r e n t i a l  

manner (Rokeach, 1969, p. 112).

A t t i tudes  Toward Using Computers: A semantic d i f f e r e n t i a l  s ca le ,  

which uses the method involving a forced choice between pa i rs  of 

b ipo la r  terms as to  the d i r e c t io n  of t h e i r  r e l a t i o n s h i p ,  cons is t s  of  

the pa i r ing  of  each of  10 pa i rs  of  b ipo la r  terms as developed by Shirey 

(1976). This sca le  was used to  measure the a t t i t u d e s  toward using 

microcomputers in th ree  d i f f e r e n t  s i t u a t i o n s :  in s c ience ,  education,

and by onese lf .

A t t i tudes  Toward Using Microcomputers in Science (ATS): A semantic 

d i f f e r e n t i a l  sca le  from S h i rey ' s  A t t i tude  Toward Computer Scale.

A t t i tudes  Toward Using Microcomputers in Education (ATE): A 

semantic d i f f e r e n t i a l  sca le  from S h i rey ' s  A t t i tude  Toward Computer Scale.

A t t i tudes  Toward Using Microcomputers by Oneself  (ATO): A semantic 

d i f f e r e n t i a l  sca le  from S h i rey ' s  A t t i tude  Toward Computer Scale.

Computer-Assisted In s t ru c t io n  (CAI): The use of  computers as a 

teaching process including any one or more of  the following:  d r i l l  and 

p r a c t i c e ,  t u t o r i a l ,  s imulat ion and games, problem solving and immediate 

feedback (Hausmann, 1979).

Computer Managed In s t ru c t io n  (CMI): The use of  computers as an 

in s t ru c t io n a l  management system involving:  organizing cu r r icu la  and 

s tuden t  da ta ,  monitoring s tudent  p rogress ,  diagnosing,  p resc r ib ing ,  

evaluat ing learn ing outcomes and providing planning information fo r  

in s t ru c to r s  (Hausmann, 1979).
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Courseware: In computer-assis ted  in s t ru c t io n  (CAI) the actual

i n s t r u c t io n —including both content  and technique—in s t a l l e d  in CAI 

system. Courseware i s  d i f f e r e n t  from software in t h a t  the software 

i s  the  actual  program which d i r e c t s  the  computer operat ion (Educational 

Technology, 1977, p. 296).

Formal Human In s t ru c t io n  (Trad i t ional  I n s t r u c t i o n ) : Any con

ventional  non-computer teach ing / lea rn ing  s t r a t eg y  including l e c tu r e ,  

group a c t i v i t i e s  and ques t ion/answer,  learn ing c e n t e r s ,  labora tory 

i n s t r u c t i o n ,  experimental-community-based education (Hausmann, 1979).

Input-Output Equipment (I/O U n i t ) : A u n i t  whose basic function 

i s  to communicate between the user  and the computer system. The 

input  function provides the means fo r  the user  to en te r  programs, 

command and data to  the processor ,  and the output  function provides 

the means fo r  the processor to re tu rn  the answer to the user  (Walker, 

1981).

In s t ruc t iona l  Treatment-1 ( T - l ) : A teacher-guided approach which 

involved formal human i n s t r u c t i o n ,  p rac t ice  with the microcomputer, 

use of  an in s t ru c t io n a l  canned program, and pr in ted  mate r ia ls  for  

knowledge in computer programming.

In s t ruc t iona l  Treatment-2 (T -2 ) : An independent learning approach 

involving p r a c t i c e  with the microcomputer coupled with pr in ted  mater ia ls  

fo r  knowledge in computer programming, but without formal human 

i n s t ru c t io n  or  an in s t ru c t io n a l  canned program.

Main Storage (Main Memory): A memory u n i t  which holds the data

and in s t ru c t io n s  used by the processor  (Madnick and Donovan, 1974).
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Menu-Driven Displays : The in s t ru c t io n s  and simulated p rac t ice  

sessions  as they appear on the video di sp lay  screen ,  designed e spec ia l ly  

for  the users .

Microcomputer Knowledge Test (MKT): A s e t  of  30 completion 

quest ions concerning computer components and computer programming in 

BASIC language,  cons tructed by the researche r .

Microcomputer Knowledge Test Score (MKS): The number of  co r rec t  

responses on the Microcomputer Knowledge Tes t .

Processor or Central Processing Unit (CPU): A p a r t  of  a computer 

system which contains the main s to rage ,  a r i thm e t ic  u n i t ,  and special  

r e g i s t e r  groups. I t  performs a r i thm et ica l  ope ra t ions ,  cont ro ls  

in s t ruc t ion  processing,  and provides timing s igna ls  (Walker, 1981).

Secondary S torage : A un it  which a lso  holds data and in s t ru c t io n s  

u l t im a te ly  used by the processor.  Secondary s to rage  cos ts  le s s  than 

main storage per  data item s to red ,  but  mater ia l  s to red  the re  must 

f i r s t  be t r an s fe r r ed  to main s torage  before the processor can u t i l i z e  

i t  (Madnick and Donovan, 1974).

Time Shar ing: A technique of  organizing a computer so t h a t  

several users  can in t e r a c t  with i t  s imultaneously.  The term "time

sharing" also re fe r s  to  the m u l t i - u s e r ' s  system (Ralston and R e i l ly ,

J r . ,  1983, p. 1521).

Limitat ions

The l imit ing  f ac to r s  in the study are as follows:

(1) This study was l imited  to science education students  a t  a 

la rge  s t a t e  un ive rs i ty .
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(2) A small number of  microcomputers and computer time were 

a v a i l a b l e ;  t h e r e f o r e ,  the study was l imited  by a low sample s ize .

Summary of  Hypotheses 

The summary of  hypotheses are as follows:

H 1 M K K E ^  -  m k t ( e 2 ) = 0

H 2 . 1  ATS( E] ) -  A T S ( E 2 ) = 0

H 2 . 2  ATE ( E-, ) -  ATE ( E g )  = 0

H 2 . 3  A T 0 ( E 1 ) -  A T 0 ( E 2 ) = 0

Summary

The purpose of t h i s  study was to compare the two types of micro

computer in s t ru c t io n  on knowledge in computer programming and a t t i t u d e s  

toward microcomputers of  science education s tudents .  All hypotheses 

were s ta t ed  nond irec t iona l ly .
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CHAPTER I I

REVIEW OF THE LITERATURE

Introduction

A review of the l i t e r a t u r e  provides an examination of  the areas 

of  study which deal with:  (1) an overview of educational technology;

(2) computer technology in education,  classes  of computer systems,  and 

computer software; (3) the use of  computers in teaching knowledge;

(4) computers and a t t i t u d e s ;  and (5) computer-assisted in s t ruc t ion  

and human in s t ruc t ion  or t r a d i t i o n a l  a s s i s ted  non-computer in s t ruc t ion  

r e la ted  to t h i s  study.

Overview of Educational Technology

Educational Technology (1977, p. 296) defines the term, "educa

t ional  technology," as fol lows:

Educational technology i s  a complex, in tegra ted  
process involving people,  procedures, ideas ,  devices,  
and organizat ion fo r  analyzing problems and devising,  
implementing, evaluating ,  and managing solut ions  
to those problems, involving a l l  aspects  of human 
learning.  In educational technology,  the solut ions  
to problems take the form of a l l  of  the learning 
resources t h a t  are designed,  se lec ted ,  and u t i l i z e d  
to bring about learning.  These resources are 
id e n t i f i ed  as messages, people,  m a te r ia l s ,  devices ,  
techniques,  and se t t in g s .

Finn (1965, p. 192) s ta t ed  th a t :

The concept of educational technology is  in t e g ra t iv e ,  
meaning th a t  i t  provides a common ground for
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profess iona ls  of  many d i f f e r e n t  f i e l d s .  I t  permits 
the ra t iona l  development and in t e g ra t i o n  of  new 
devices ,  m a te r i a l s ,  and methods as they come along.

The technologies which o f f e r  the  most educational promise are  computers,

t e l e v i s i o n ,  broad-band communications, and combinations of  these .  The

computer i s  unique among information technologies in t h a t  i t  permits

i n t e l l i g e n t  in t e ra c t io n  with the lea rne r .  All previous informational

technologie s ,  such as p r in ted  books, video record ings ,  and broadcast

or  recorded t e l e v i s i o n ,  have been one-way paths fo r  d i s t r i b u t i n g  f ac t s

and ideas.  But computers can i n t e r a c t  in two-way communication as

m a n- in te l l igen t  machine i n t e r a c t io n .

Computer Technology in Education

Computers are only one of  the several  e l e c t ro n ic  devices cu r ren t ly  

ava i lab le  t h a t  can make a p o t e n t i a l l y  s i g n i f i c a n t  co n t r ib u t io n  to 

i n s t ru c t io n a l  technology.  Computers are now fa m i l i a r  on co l lege  

campuses as mult ipurpose too l s  of adm in is t ra t ive  planners and f inanc ia l  

o f f i c e r s ,  l i b r a r i a n s ,  scholars  engaged in q u a l i t a t i v e  ana ly ses ,  and 

some teachers (Kerr,  1975).

Rockart and Sco tt  Morton (1975) concluded,  as did the  Carnegie 

Commission in i t s  own repo r t  on in s t ru c t io n a l  technology,  The Fourth 

Revolution (1972), t h a t  computers and o ther  e l e c t ro n i c  media do have a 

useful and valuable ro le  to play in i n s t r u c t i o n ,  but t h a t  i t  i s  l i k e ly  

to  be one of  enrichment r a th e r  than s u b s t i t u t i o n  fo r  i n s t r u c t io n a l  use 

offered  in conventional or  t r a d i t i o n a l  ways. They a l so  concluded th a t  

in s t ru c t io n a l  uses of the computer wil l  be r e s i s t e d  in some p a r t  of  the 

academic world,  and may be held back in t h e i r  development by cur ren t  

f inanc ia l  s t r ingenc ies  f e l t  by co lleges  throughout the  country.
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A repor t  of  the Carnegie Commission on Higher Education (1972, 

p. 1) e n t i t l e d  The Fourth Revolution: Ins t ruc t iona l  Technology in

Higher Education concluded th a t :

1. Higher education (and education genera l ly )  now faces the 
f i r s t  g rea t  technological  revolu t ion  in f ive  centuries  
in the  po ten t ia l  impact of  the new e l e c t ro n ic s .

2. New technology has already transformed (a) research 
techniques in many f i e l d s  and (b) adm in is t ra t ive  
methods on many campuses. I t  i s  now (c) a f fec t ing  
la rge  l i b r a r i e s  and (d) i s  en ter ing  in to  the i n s t r u c 
t io n a l  process.  . . . The new technology may provide 
the s ing le  g r e a t e s t  opportuni ty fo r  academic change 
on and o f f  campus.

3. The experience thus f a r  with the new technology 
(applied to i n s t r u c t i o n ) ,  however, as compared 
with the hopes of  i t s  ea r ly  suppor te rs ,  ind ica te s  
t h a t  i t  i s  (a) coming along more slowly,  (b) cost ing 
more money, and (c) adding to  r a th e r  than replacing 
o lde r  approaches—as the teacher  once added to what 
the family could o f f e r ,  as wr i t ing  then added to oral  
i n s t r u c t i o n ,  as the book l a t e r  added to the handwritten 
manuscript.

4. Never the less ,  by the  year  2000 i t  now appears th a t  
a s i g n i f i c a n t  proport ion of  in s t ru c t io n  in higher 
education on campus may be c a r r i ed  on through 
informational  technology.

Based upon t h i s  conclusion,  computer technology i s  ava i lab le  to a s s i s t

the process of  higher education.

The v i t a l  ro le  played by computer technology in our contemporary 

soc ie ty  i s  rece iving ever - increas ing  a t t e n t io n .  As we increase the 

use of  technology in educa tion,  the quest ion of the e f fec t iveness  of 

computer technology-based in s t ru c t io n  systems p e r s i s t s .  And the 

content  of  t h i s  issue continues to r e f l e c t  the impact t h a t  the 

computer, and in p a r t i c u l a r l y  the microcomputer, i s  having on the 

educational  scene (Lio,  1983).
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Classes of Computer Systems

The hardware components in a conventional system co n s i s t  o f  four 

major components: the processor ,  main s to rage ,  secondary s to rage ,  and

input /ou tpu t  un i t .

Computers are c l a s s i f i e d  by physical s ize  and computational power 

or  performance. At p re sen t ,  Elxi Systems uses mul t ip le Motorola 

68000 processors and i t  uses a wide system bus to achieve performance 

r a t ings  claimed to  approach 20 mi l l ion  in s t ru c t io n s  per  second (MIPS) 

(Killmon, 1983). The general c l a s s i f i c a t i o n s  cu r ren t ly  used a r e ,  in 

order  of  decreasing s i z e :  l a rg e - sc a le  general purpose computer,

midicomputer, minicomputer, and microcomputer (Walker, 1981).

There are  th ree  bas ic ways t h a t  combinations of  hardware and 

software can be put toge ther  fo r  use by students  and f a c u l ty .  These 

approaches can be termed batch systems,  remote job en t ry  systems,  and 

on- l ine  i n t e r a c t i v e  systems. Any of the th ree  approaches can be 

u t i l i z e d  on an "in-house" b a s i s ,  or on an "out-of-house" bas is  where 

the school ren ts  time and se rv ice  from an ou ts ide  supp l ie r  (Bai ley,  

1978).

In the batch system, the user  f i r s t  converts his data and/or 

programs in to  machine-readable form, usual ly  cards.  He then physica l ly  

t r an s p o r t s  t h i s  input  to the computer room, where i t  i s  entered  in to  

the computer system and the program is  run.  Output data are produced 

a t  the computer.

The RJE system is  the same as the batch system, with one exception.  

The converted data and/or program, in machine-readable form wil l  be
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en tered  in to  a remote input  device.  The output  may be received a t  the 

RJE terminal  s i t e  through a p r i n t e r ,  or i t  may be p r in ted  out a t  the 

main computer s i t e .

In the  o n - l ine  i n t e r a c t i v e  system, the user communicates d i r e c t l y  

in a two-way path with the  main computer, with d i f f e r e n t  turn-around 

time according to computer speed and the p r i o r i t y  or  the category of 

the user .

In the case o f  microcomputer usage,  i t  can be a microcomputer 

network system, a s tand-a lone u n i t  o r  connected to  the la rg e r - s c a le  

computers through telephone l in e s  and telecommunications networks or 

s a t e l l i t e  communications by using add i t ional  devices ,  modems (modulator/ 

demodula to r )  o r  acous t i c  coup le rs ,  which enable data to  be transmit ted  

over a long d is tance  without  e r r o r  between the te rminals  (microcomputer) 

and the mainframe (computer t ime-shar ing system) as a conversat ional  

mode ( f u l l  duplex) (Nar thas i lpa ,  1973). In order to  turn the micro

computer in to  a t e rm ina i ,  i t  requ i res  a hardware in t e r f a c e  EIA RS232 

and terminal  software.

Computer Software

In addi t ion  to  hardware, computers need and are heavily dependent 

upon the software they use.  The software r e f e r s  to the programs t h a t  

run in a computer. General ly,  software can be c l a s s i f i e d  in four 

ca tego r ie s :  opera t ing  systems, u t i l i t y  programs, language processors,

and app l ica t ion  programs, such as canned programs. In recent  yea rs ,  

operat ing  systems have become more and more important as a means of  

re l i ev in g  programmers of  some of the  work of d i r ec t in g  the computer.
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Madnick and Donovan (1974, p. 11) have described the functions of

operat ing systems as follows:

The term, operat ing systems,  denotes those program 
modules within a computer system t h a t  govern the 
control  of  equipment resources such as processors,  
main memory, secondary memory and I/O devices.
They ac t  as an in t e r f a c e  between the u s e r ' s  programs 
and the physical computer hardware.

As computer hardware has become more complex, so have the operat ing

systems. In add i t ion ,  the purpose of a computer operat ing system is

to  share the computer equipment among several  users  in such a way as

to maximize the system's throughput (Ralston and R ei l ly ,  J r . ,  1983).

The operat ing system (OS) has d i f f e r e n t  names depending upon the

tradename of the computer company, such as OS/MVS, 0S/VM/CMS(3),

TRSDOS, CP/M DOS, MS D0S2.0.

The Use of  Computers in Teaching Knowledge

The impact of  technology on education has as i t s  c en te r  the 

question of the impact of  technology on lea rn ing ,  in which the learning 

process is  the manner in which people obtain and as s im i la t e  knowledge 

(Rockart and Sco tt  Morton, 1975). The understanding of  the learning 

process allows us to  design systems using the l a t e s t  technology in a 

reasonably optimal fashion.

Five se t s  of  c r i t i c a l  va r iab les  with regard to formal human 

in s t ruc t ion  or  t r a d i t i o n a l  non-computer in s t ru c t io n  have emerged from 

the research (Rockart and Scot t  Morton, 1975). They a re :

1. The c h a r a c t e r i s t i c s  of the material  to be learned.

2. The c h a r a c t e r i s t i c s  of the teacher .
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3. The c h a r a c t e r i s t i c s  of  the lea rne r .

4. The stages of  the learning process.

5. The learning environment.

Of these f iv e  ca tego r ie s ,  the f i r s t  two appear to  be most s i g n i f i c a n t

fo r  th i s  s tudy which de a l t  with the learning m a te r i a l ,  the pr in ted

material  and canned program, and human in s t ru c t io n .

Some bel ieve t h a t  computer technology,  perhaps more than any 

o the r  means a t  the p resen t ,  holds promise t h a t  we can deal with the 

educational problems of  today and tomorrow in a s ig n i f i c a n t  fashion 

(Holtzman, 1970). This view is  not shared by others  who be lieve th a t  

the computer has a depersonal izing and a l i e n a t in g  e f f e c t .

The types of  usage fo r  computer app l ica t ions  in teaching knowledge 

as discussed l a t e r  have been successful  in actual  classroom use. There 

i s  no s e t  pa t te rn  fo r  implementing these  techniques.  The s p e c i f i c  

app l ica t ions  are dependent on the type o f  course,  the i n s t r u c t o r ' s  

goals ,  and s tudent  acceptance.  The types of  educational  usage are  as 

follows.

Canned Programs

Program packages are genera l ized computer programs w r i t t en  and 

stored  fo r  use by persons not f a m i l i a r  with a programming language 

(Anderson and Cover, 1972; Serv ice ,  1972). For each program, the re  

is  documentation th a t  i n s t ru c t s  the users  on how to use i t .  Program 

packages may be designed to run in batch or  in t e r a c t i v e  modes, the 

l a t t e r  mode being the most useful f o r  s tudent  learning (Kemeny, 1972), 

such as MSUSTAT (C a f f a r e l l a ,  1982). Some are q u i t e  extensive and do 

almost any type of  data ana lys is  or s t a t i s t i c a l  t e s t i n g ,  while others
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are more spe c i f i c  and handle special  app l ica t ions  such as CAI in 

programming, CAI in music, CAI in foreign  language, or CAI in physics.

Computer Graphics

In te r a c t i v e  computer graphics help users or lea rners  v i sua l ize  

data and communicate r e s u l t s .  The microprocessor and software have 

solved some of the or ig ina l  problems by providing the c a p a b i l i ty  fo r  

manipulat ing graphic images or colored graphics a t  high speeds 

(Anundson and Squire,  1983).

The in t e r a c t i v e  cap a b i l i ty  made possible inherently  graphic 

ap p l ica t ions—design graphics t h a t  represent  actual  physical  da ta ,  

as in computer-aided design (CAD), image processing,  and mapping.

There usual ly  i s  an optimum type of  graphic disp lay fo r  many 

p a r t i c u l a r  purposes such as the standard l ine  graph, the bar graph, 

pie c h a r t ,  and the point  or s c a t t e r  graph. The choice of  format 

depends on several  f a c t o r s .  These include the na ture of  the da ta ,  

the medium of p re sen ta t ion ,  the purpose of  the graph and the  type 

of  l ea rners .

In a computer graphic device,  the  user  not only needs the 

ca p a b i l i ty  to communicate information to others but to perform 

in t e r a c t iv e  analys is  of data to b e t t e r  understand the meaning of  

r e s u l t s .

Simulation

Computer programs may be used to  simulate ce r t a in  phenomena, 

physical experiments,  b io logica l  animation,  or  computer-experiment 

in te r f ac in g .  In the area of  s t a t i s t i c s ,  for  example, programs have



www.manaraa.com

21

been used to  conduct sampling experiments based on random samples drawn 

from normal populat ions with s p e c i f i c  parameters (Appelbaum and 

Guthrie ,  1970; G are t t ,  1970).

Problem Generation

I t  is  of ten  d e s i r a b l e  to supply each s tu den t  with separa te  se ts  

of data fo r  the purpose of  ana lys i s  and i n t e r p r e t a t i o n .  Using the 

computer, i t  i s  poss ib le  to  genera te  data  s e t s  by drawing random 

samples from popula t ions ,  a procedure t h a t  produces a unique exerc ise  

fo r  each student  and discourages p la g ia r ism,  while a t  the same time 

o f fe r ing  convenience fo r  the i n s t r u c t o r  (Hailey,  1972).

Computational Examination Generator

The above a p p l i c a t io n s ,  s imulat ion and problem genera t ion ,  are 

designed fo r  homework, d r i l l ,  and p ra c t i c e .  However, the same general 

techniques may be u t i l i z e d  fo r  generat ing t e s t  items and evaluat ion of 

s tudent  performance. This use o f  computers o f fe r s  as many of the 

advantages as the problem genera t ion procedure discussed above, 

s p e c i f i c a l l y  to  produce ind iv idua l ized  exams, and to  make the exam 

production more convenient fo r  the i n s t r u c t o r  or  the teacher .  Koteskey 

(1972) developed these  procedures as a means of  grading s tudents  in 

terms of  the amount of mater ia l  they master.

Examination Generation

The computer may be used to  genera te  exams used to  t e s t  s tudent  

comprehension of  sub jec t  matte r  in a v a r ie ty  of  d i s c i p l i n e s .  Programs 

are ava i lab le  t h a t  randomly sample within each content  area to produce
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d i f f e r e n t  but equivalen t  examinations fo r  each s tuden t  and separa te  

answer keys fo r  the i n s t r u c t o r  (Wagener, 1973; Koteskey, 1972).

Automatic Exam Grading

For mul t ip le  examinations produced by any method, the computer 

may be used to  score and evaluate s tudent  performance (Towle e t  a l . ,  

1973).

Student  Tracking

In la rge  c l a s s e s ,  i t  of ten  becomes d i f f i c u l t  to  maintain a record

keeping system t h a t  enables the i n s t r u c t o r  or  teacher  to  keep t r ac k  of 

the progress of  h is  s tuden t s .  The computer may be used as a dynamic 

gradebook and f i l i n g  system t h a t  may be updated and cor rec ted  by the 

i n s t r u c to r .  I t  i s  p a r t i c u l a r l y  useful  in se l f -paced  or  s e l f -  

in s t ru c t io n a l  courses (Brue l l ,  1972). Such systems can produce graphs 

of  c lass  performance, computer s co res ,  s tandardized  t e s t  sco res ,  and 

assignment of grades.  The s tudent  data bank may be in te r roga ted  to 

f ind  s tudents  who may be having d i f f i c u l t y  with the course so t h a t  

they may be of fered  ex t ra  help (Cas te l lon ,  1973). This app l ica t ion  

can be used in p r a c t i c a l l y  any course.

Computers and A t t i tudes

Computer technology has become an in teg ra l  pa r t  o f  our da i ly  

l i v in g .  Simple processes such as cashing a check or making a phone 

ca l l  fo r  which one r e l i e d  on the serv ices  of  a bank t e l l e r  or an 

opera tor  now are rou t ine ly  handled and con t ro l led  by a computer. 

According to Levien (1972, p. 1 ) ,  "We are now experiencing the
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t r a n s i t i o n  from an era in which the  computer was an e s o te r i c  tool  to  

one in which the  computer w il l  be an everyday necess i ty .  . . . the 

growth of  computers has exceeded the most o p t im is t i c  es t imate ."

The impact of  computerized app l ica t ions  has increased in every 

segment of the educational  system. Many f a c to r s  tend to determine 

whether computers wil l  be u t i l i z e d ,  and to  what ex ten t .  One o f  the 

most s i g n i f i c a n t  forces  t h a t  influences  the fu tu re  acceptance and use 

of  any technology i s  the a t t i t u d e s  and behavior of  the educators
r

involved. Some other primary f a c t o r s ,  ex te rnal  to  the un ive rs i ty  or 

school ,  include the government a t  a l l  l e v e l s ,  the foundat ions ,  and the 

public as a whole. The f i r s t  two of these inf luenced the d i r ec t io n  of 

education to some ex tent  through regu la to ry  a c t io n s ,  provision or  with

holding of  funding.  The public has a dual ro le .  On the one hand, i t  

a f f e c t s  the economic cl imate of  education by the provision of  more or  

fewer s tu den ts .  On the o th e r ,  i t  a f f e c t s  the type of  education provided 

through i t s  a t t i t u d e  toward education (Rockart and Sco tt  Morton, 1975).

There is  a l so  a s e t  of  in t e rn a l  f a c to r s  which has a s u bs tan t i a l  

e f f e c t  on the fu tu re  of  computers and higher education.  There are 

evident  t rends  in s tudent  a t t i t u d e s  and behavior t h a t  may s i g n i f i c a n t l y  

a f f e c t  the process.

In education,  the se rv ices  of  the computer have not been quickly 

accepted (Eastwood, 1978; Finley,  1970; Roberts,  1978). Like some 

o ther forms of  educational  technology,  computers have been met with 

re s i s t a n c e  to being included in the  in s t ru c t io n a l  process (Anastasio,  

1972; Cooper, 1978; Kri tek ,  1976). Resistance to  innovation and change 

has been a continual  problem throughout the h i s to ry  of  formal education,
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through the th ree  technological  revolu t ions  as mentioned e a r l i e r .  

According to the Carnegie Commission (1972), with cu r ren t  technological  

advancements, we are in the midst of  a four th  revolu t ion .

At each of  these  four major periods of  change, the re  was con

s ide rab le  r e s i s t a n c e  and r e j e c t i o n  by many parents  and educators.

There continues to  be re s i s t a n c e  to various components of  the fourth  

r evo lu t ion ,  including the computer and microcomputer. This re s i s t a n c e  

has been a t t r i b u t e d  to  r e j e c t i o n  through ignorance,  f e a r  of the unknown, 

lack of  in c en t iv e s ,  r e j e c t i o n  through experience (Eichholz and Rogers, 

1964). Several researchers  found t h a t  teachers  r e s i s t  change fo r  a 

number of reasons .  Below are  some suggest ions f o r  teacher  re s i s t a n c e  

to  innovation as summarized by Rohner and Simonson (1981):

1. Eastwood (1978) s t a t e d  t h a t  teachers  fee l  t h a t  new 

technology would have a dehumanizing e f f e c t  on students  

and teache rs .  While the academic por t ion of  the curriculum 

might be enhanced, the importance of  the teacher  as a role 

model, counselor ,  or  f r iend  might be neglected .  Teachers 

r e s i s t e d  even the  experimenting with innovation in the 

schools because they thought i t  might have a detr imental  

e f f e c t  on studen ts .

2. Even i f  teachers  accepted an innovat ion,  resources in the 

form of manpower and software were of ten  found to be 

i n s u f f i c i e n t  or t o t a l l y  lacking (Eastwood, 1978; Roberts,

1978).

3. The lack of rewards fo r  innovation was a b a r r i e r  to change 

(Cooper, 1978; Eastwood, 1978).
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4. The f a c t  t h a t  teachers  need to assume new roles  with each 

innovation has caused ro le  overload.  A person can only 

assume a f i n i t e  number of ro le s  as new ro les  were requi red,  

old ro les  were modified (Kri tek,  1976; Roberts,  1978).

5. Eastwood (1978) and Finley (1970) suggested t h a t  teachers 

fea r  they wil l  lose t h e i r  jobs .  This f e a r  stemmed from the 

concern tha t  a machine would be able to  teach more e f f i c i e n t l y  

and th a t  teaching s t a f f s  would be cut .

In summary, the re  a re  a mult i tude of  b a r r i e r s  to  innovation in the 

classroom, educa tiona l ,  economic, i n s t i t u t i o n a l  and l e g a l ,  but they 

are 11. . . n o  more c r i t i c a l  than ba r r ie r s  due to the a t t i t u d e  and 

t r a d i t i o n s  th a t  have grown up about education" (Eastwood, 1978, p. 20).

A tt i tud ina l  Features

Rokeach (1969) def ines the term a t t i t u d e  as a r e l a t i v e l y  enduring 

organizat ion of  b e l i e f  around an object  or  s i t u a t i o n  predisposing one 

to respond in some p re fe re n t i a l  manner. There are many technical  

d e f in i t i o n s  of a t t i t u d e s ,  but most have fea tu res  in common. By 

combining the common f e a tu r e s ,  we f ind t h a t  an a t t i t u d e  i s  an im p l ic i t  

cue- and drive-producing response to  s o c ia l ly  s a l i e n t  c h a ra c t e r i s t i c s  

and th a t  i t  possesses evaluat ive  proper t i es  (Encyclopedia of  Educational 

Evaluation,  1975).

The Encyclopedia of  Educational Evaluation (1975, p. 32) s ta t ed

th a t :

The word im p l ic i t  ind ica tes  t h a t  an a t t i t u d e  is 
within the indiv idual .  I t  can not be seen,  f e l t ,  
touched, or  observed in any d i r e c t  fashion.  I t  can 
be in fer red  from cer ta in  kinds of  behavior but i t  
must always remain an inference of  the observer.  The
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phrase cue- and drive-producing means t h a t  an 
a t t i t u d e  held by a person wil l  tend to  cause th a t  
person to  no ti ce  or  do things s e l e c t i v e ly .  F ina l ly ,  
the  d e f in i t i o n  ind ica te s  t h a t  an a t t i t u d e  i s ,  in a 
sense,  a personal eva lua tion .  I t  contains e i t h e r  a 
p o s i t i v e  element ( l i k i n g ,  wanting to  be near)  or a 
negat ive element ( d i s l i k in g ,  wanting to escape).

Since a t t i t u d e s  have th ree  components—a f f e c t ,  cogn i t ion ,  and behavior—

the t e s t  maker can do something to provoke an a t t i t u d i n a l  response.

Computer A t t i tudes

There are a number of  techniques commonly used to  assess  a t t i t u d e s .  

Almost a l l  of  these  techniques can be grouped under the  headings such as 

a t t i t u d e s  toward using computers in d i f f e r e n t  s i t u a t i o n s ,  computer 

anx ie ty ,  and computer enjoyment. But i f  the measurements are c a r e fu l ly  

made, groups can be assessed with r e l a t i v e  accuracy,  and the r e l i a b i l i t y  

and v a l id i t y  of  the instrument used wil l  i n d ica te  the accuracy of  

measurement.

Shirey (1976) studied the e f f e c t s  of  computer-augmented in s t ruc t ion  

on s tu d e n t s ’ achievement and a t t i t u d e s .  The purpose o f  the inve s t iga 

t ion was to determine whether s tudents  using computer-augmented 

in s t ru c t io n  performed d i f f e r e n t l y  from t h e i r  counterpar ts  who used a 

c a l c u la to r  during in s t ru c t io n  on measures of performance and a t t i t u d e s  

a f t e r  a u n i t  concerning i n t e r e s t  on home mortgages.

In a c r i t i c a l  ana lys i s  of S h i rey ' s  work, Ligouri (1979) reported 

t h a t  Shirey used a research design in which s tudents  in grades 10 

through 12 were randomly assigned to  computer (N = 22) and ca l c u la to r  

(N = 30) groups. Students were given p r e t e s t s  on vocabulary,  knowledge, 

and a t t i t u d e s  on t h e i r  f i r s t  day. Both groups were then given iden t ica l
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i n s t ru c t io n  on home mortgages during the next s ix  days,  as well as 

experiences in running canned computer programs.

Four sca le s  were developed to measure the s tuden t s '  a t t i t u d e s  

toward using the computer in bus iness ,  government, sc ience ,  and by 

onese l f .  A t e s t  was given to determine the a b i l i t y  of  s tudents  in 

computation. Another t e s t  measured the understanding of  each student  

on home mortgages. F ina l ly ,  a measure to  determine the a t t i t u d e s  of  

each student  toward the u n i t  of i n s t r u c t io n  was developed.

Data ana lys i s  was performed using the ana lys i s  of  covariance,  

chi-square t e s t ,  and t - t e s t s .  The f ind ings  a re  summarized by Ligouri 

(1979) as fol lows:  The computer group scored s ig n i f i c a n t l y  higher 

on the a t t i t u d e  toward o n e s e l f ' s  use of the computer than did the 

c a l c u la to r  group, but the re  was not  a s i g n i f i c a n t  d i f fe rence  between 

the two groups on a l l  other  a t t i t u d e s  toward the computer. S i g n i f i 

cant ly  more c a l c u la to r  s tudents  performed some experimentation beyond 

the minimum when compared with the computer group. In a t t i t u d e  toward 

the  u n i t ,  no s i g n i f i c a n t  d i f fe rence  was found.

Rohner and Simonson (1981) s tud ied  the development of  an index 

of computer anxie ty .  Based upon the  th ree  components of a t t i t u d e s ,  

a f f e c t ,  cogni t ion ,  and behavior,  they construc ted the statements which 

were arranged according to which component they r e fe r r e d .  The s t a t e 

ments d ea l t  with the cognit ive component, a f f e c t iv e  component and 

behavior r e l a t e d .  The instrument,  cons is t ing  of  10 t a r g e t  s tatements 

and 20 d i s t r a c t o r  s ta tements ,  was administered to 175 education 

students  in the undergraduate media course a t  Iowa S ta te  Universi ty.

The score from the 10 t a r g e t  items was co r re la ted  to sex,  hemispher ici ty,
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and f i e l d  dependence. An ana lys i s  of  var iance was ca lcu la ted  between 

the scores on the Computer Anxiety Index and the s u b j e c t ' s  co l lege  

major. The Computer Anxiety Index r e l i a b i l i t y  es t imate was .86. The 

r e s u l t s  ind icated  t h a t  no s t a t i s t i c a l l y  s i g n i f i c a n t  r e l a t io n s h ip s  were 

found fo r  any va r iab le .

Anderson (1981) stud ied the a f f e c t i v e  and cogni t ive  e f f e c t s  of 

microcomputer based science  i n s t r u c t io n .  Anderson designed an expe r i 

ment to  inve s t iga te  the impact of  a b r i e f  computer-assis ted  in s t ru c t io n  

(CAI) experience on the a t t i t u d e s ,  b e l i e f s ,  and knowledge of  d i f f e r e n t  

types of  s tuden ts .  A 20- to 30-minute science lesson on water  po l lu t ion  

was administered to  approximately 350 s tudents  by Apple II micro

computers. Comparison of  p r e t e s t  with p o s t t e s t s  and t e s t s  s ix  months 

l a t e r  reveal some important impacts of  exposing students  to CAI for  

science in s t ru c t io n .  The s t a t i s t i c a l  r e s u l t s  of  a t t i t u d e  sca le s  

suggest t h a t  CAI modules, APOLUT, have p o ten t ia l  fo r  many classroom 

s i t u a t io n s .

Computer Ass is ted In s t ru c t io n  (CAI) 
and Formal Human In s t ru c t io n

Computer-assisted in s t ru c t io n  (CAI) r e f e r s  to  the use of  computers 

as a teaching process including any one or  more of the following:  

d r i l l  and p r a c t i c e ,  t u t o r i a l ,  s imulat ion and games, problem solving 

and instantaneous feedback. CAI i s  only one p a r t  of  computer a s s i s t a n c e  

in the process of  learn ing and teaching.

Based upon the research review (Edward e t  a l . ,  1975), CAI has been 

u t i l i z e d  as (1) a supplement or complement to  high formal human
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i n s t ru c t io n  and (2) a s u b s t i t u t e  f o r  t r a d i t i o n a l  i n s t r u c t io n  with low 

level  human in s t r u c t io n .

The Development of  the Operational 
Use of  CAI

P r io r  to  the  1960 's ,  the use of  the computer in an in s t ru c t io n a l  

s e t t i n g  was v i r t u a l l y  nonex is ten t .  By 1960, IBM had developed the 

f i r s t  CAI author language,  Course Writer  I ,  with which educators could 

program t h e i r  curriculum ideas more d i r e c t l y  (McLagan and Sandbough, 

1977). In January of  1963, the  I n s t i t u t e  f o r  Mathematical Studies in 

the  Social  Sciences (IMSSS) a t  Stanford Univers i ty  began research and 

development in CAI t h a t  has r e s u l t e d  in some o f  toda y 's  most widely 

used ap p l i c a t io n s .  The f i r s t  use of  CAI in an elementary school was 

in the spring of  1965, when 41 four th -grade  ch i ld ren  were given d a i ly  

a r i thm e t ic  d r i l l  and p r a c t i c e  lessons in t h e i r  classroom on a type

w r i t e r  machine t h a t  was connected to the I n s t i t u t e ' s  computer by 

telephone l in e s  (Suppes, 1972).

Another h igh l igh t  of  the I n s t i t u t e ' s  work in the middle and l a t e  

1960's was the development of  u n iv e r s i ty - l e v e l  computer-based programs. 

In 1967, a f i r s t - y e a r  Russian program was p i l o te d  using Stanford 

s tuden ts  (Suppes and Macken, 1978).

The PLATO system a t  the Univers i ty of  I l l i n o i s ,  which today 

d e l iv e r s  i n t e r a c t i v e  mate r ia l  using alphanumerics, g raphic s ,  and 

animation,  was a widely used CAI p ro je c t  begun in connection with 

Control Data Corporation and the National Science Foundation in the 

1960's (Lacey, 1977). The F lor ida S ta te  Univers i ty Center  fo r  Research 

in CAI a l so  conducted several  s tud ies  on computer-managed in s t ru c t io n
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in a programmed in s t ru c t io n  course (Hagerty, 1970) and a health educa

t ion  course (Lawler, 1971).

Early in 1972, the MITRE Corporation and C. Victor  Bunderson and 

assoc ia tes  a t  Brigham Young Univers i ty began the development and f i e l d  

t e s t in g  of the Time-shared In te r a c t i v e  Computer-Controlled Information 

Televis ion  (TICCIT) system of CAI. The purpose of  t h i s  CAI system was 

to use the microcomputer and t e l e v i s io n  technology to  de l ive r  CAI 

lessons and educational  programs in English and mathematics to 

community college  s tuden ts .

The PLATO system in 1977 was in i t s  f i f t h  generat ion of develop

ment and is  being marketed by Control Data Corporation.  A network of 

PLATO learning  centers  opera tes in 50 c i t i e s  throughout the United 

S t a t e s ,  and of fe r s  employee t r a in in g  courses and courses in consumer 

education.  The Physics Computer Development Pro jec t  a t  the University 

of  Ca l ifo rn ia  has developed a CAI course in physics t h a t  involves 

many d i f f i c u l t  modes of  computer usage (Bork and Marasco, 1977).

Basic s k i l l s  encompass the  fundamental t ene ts  and r e la ted  s k i l l s  

fo r  any d i s c i p l in e  regard less  of  the age or  level of  the learner .  For 

example, in the f i e l d  of  medical science,  chemistry,  and language 

study,  medical s tudents  need to  be completely fam i l ia r  with basic 

anatomy, chemistry major s tudents  with basic chemistry;  and foreign 

language students  with ce r t a in  bas ic vocabulary and grammar. CAI is 

obviously support ive in providing individual  programs. The nature of 

technology forces  educators to  systemat ize  the design and development 

of CAI. The r e s u l t a n t  programs are  well conceived and have been 

designed to  provide d iagnosis ,  i n s t r u c t io n ,  d r i l l ,  and assessment 

(Morgan, 1978).
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U ti l iz ing  the computer to  deal with l e a rn e r s ,  the OPTACON th a t  

t r a n s l a t e s ,  the "Speech Plus" t a lk in g  c a l c u l a to r ,  and a s i l e n t  

e l ec t ron ic  B ra i l l e  r e a d e r /w r i t e r  a re  other  communication a id s .  Under 

t h i s  a p p l ica t io n ,  computer technology i s  used to compensate fo r  a 

spec i f i c  condition (Watson, 1978).

Some Applicat ions and the Effec t iveness 
of CAI and Human Ins t ruc t ion

CAI i s  usually prepared following one o r  a combination of  th ree  

modes: d r i l l  and p r a c t i c e ,  t u t o r i a l ,  and simulat ion.  Dri l l  and

p rac t ice  has proved to  be the most widespread, because i t  i s  the 

e a s i e s t  to prepare and can be used to  f r ee  teachers  from da i ly  rou tine  

work (Magidson, 1978).

In 1977 the Human Resources Research Organization (HumRRO) pub

l i shed an Academic Computing Directory which id e n t i f i e d  over 350 

American schools,  co l leges ,  and u n iv e r s i t i e s  t h a t  had used CAI 

success fu l ly ;  and t h i s  l i s t i n g  does not  cover a l l  successful  programs 

in these  and other  types of i n s t i t u t i o n s .  The reasons given fo r  the 

nominations demonstrate to some ex ten t  why CAI-related learning can 

be usefu l:  (1) evidence of  s tudent  achievement; (2) evidence of

increased i n s t i t u t i o n a l  p roduc t iv i ty ;  (3) a va r ie ty  of  app l ica t ions  

in many subjec ts  and courses;  (4) the teaching of  computer l i t e r a c y ;

(5) an outstanding computer science or  data processing program; and

(6) an impact on o ther  people or  i n s t i t u t i o n s .  One e f fec t iveness  

measure t h a t  should be included i s  how CAI usage a f f e c t s  s tuden t  

a t t i t u d e s  toward t h e i r  le a rn ing—i t s  impact is  highly pos i t ive  

(Magidson, 1978).
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Published s tud ies  comparing the e f fec t iveness  of  CAI to  t r a d i t i o n a l  

i n s t ru c t io n  r epo r t  co n f l i c t i n g  r e s u l t s ,  but genera l ly  conclude t h a t  CAI 

is  a t  l e a s t  as e f f e c t i v e  and of ten more e f f e c t iv e  (Kulik and Jaksa,  

1977). These s tud ie s  a l so  showed t h a t  CAI learning requi res  le ss  time. 

I t  should be noted t h a t  many of these s tud ies  co n t ra s t  only d r i l l  and 

p rac t ice  or  t u t o r i a l  formats to  t r a d i t i o n a l  i n s t ru c t io n .  The simulation 

format may be the only economical way of  present ing some in s t ru c t io n .  

Furthermore, in l i g h t  of  the "knowledge explosion,"  s imulat ions may be 

much more e f f e c t i v e  than t r a d i t i o n a l  le a rn ing ,  because they allow 

lea rners  to  deal with new s i t u a t i o n s  and to  apply various steps in 

decision-making and in open-ended problem-solving.  Also, most CAI is 

cu r ren t ly  being used to supplement and complement t r a d i t i o n a l  i n s t r u c 

t i o n ,  not to  replace  i t ,  which makes i t  extremely d i f f i c u l t  to  compare 

CAI and t r a d i t i o n a l  in s t ru c t io n .

A new audiovisual  medium combining CAI with videodisc technology 

was developed by Control Data Education Company and by WICAT, a 

recen t ly  e s tab l i shed  non -p ro f i t  corporat ion  (Magidson, 1978). The 

videodisc system can be used alone or  in conjunction with a computer 

as an information processing system (Maroun, 1980).

CAI in Programming

At Stanford Universi ty,  teaching of  computer programming began 

with the development of a high-school CAI course in machine language 

programming (Lorton and Slimick,  1969). The p ro jec t  was ca l led  SIMPER, 

and lessons in the BASIC language were presented.
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CAI in Chinese

Development of  a program to  teach spoken Mandarin was begun in 

1975 by Peter  E-Shi Wu, a Ph.D. candidate in the  School of  Education 

a t  Stanford Universi ty.  During i n s t r u c t i o n ,  the computer "spoke" in 

Mandarin and s tudents  responded to mul t ip le-cho ice  exerc ises  by pushing 

the appropria te  d ig i t s  on the  telephone pad (Suppes, Smith, and Beard, 

1977).

CAI in Music

Since 1972, several app l ica t ions  of  a computer-control led system 

have been developed for  various th e o re t i c a l  and in s t ru c t io n a l  top ics  

in music (Higgins,  1983; Kuhn, 1975). Music i n s t ru c t io n  demands a 

highly ind iv idual ized  approach and the development of  the CAI in music 

has focused on f ive  s p e c i f i c  requirements: need fo r  sound, need fo r  

rea l  time in s t r u c t io n ,  need fo r  i n d iv id u a l i z a t io n ,  need fo r  d e ta i le d  

s tuden t  records ,  and need for  basic research.

CAI in Dri l1-and-Pract ice

By 1970, almost a l l  of  the p ro jec ts  were in u n ive rs i ty  research 

s e t t i n g s ,  e spec ia l ly  u n i v e r s i t i e s  with s u bs tan t i a l  computer resources.  

In the pas t  few yea rs ,  however, many school d i s t r i c t s  have begun to 

run t h e i r  own CAI programs, d r i l l - a n d - p r a c t i c e  programs in elementary 

mathematics and reading.

Fle tcher  and Atkinson (1972) t e s t e d  the e f f ic ien cy  of  a reading 

program by using a group of  50 matched pa i r s  of  f i r s t - g r a d e  s tudents .  

The scores of s tudents  s ig n i f i c a n t l y  favored the CAI groups.
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Byers (1973) compared th ree  modes o f  computer-augmented in s t ru c t io n :  

(1) ex tens ive ,  where s tuden ts  learned to  program in a s t a t i s t i c a l  

language; (2) l im i ted ,  where s tuden ts  used canned programs; and 

(3) none, where s tudents  were exposed to  t r a d i t i o n a l  teaching methods. 

Byers found t h a t  ex tensive use,  the f i r s t  mode, allowed s tuden ts  to do 

more app l ica t ion - type  problems. Both the  l imited-use  and the no-use 

groups did f a r  fewer problems than the ex tens ive-use  group. The 

s tudents  s t a t e d  t h a t  the computer was very useful in performing 

numerical computat ions,  and t h a t  using the computer was much e a s i e r  

than they expected.

Lange (1973) reported t h a t  an experimental group which used a 

computer to do homework assignments in ca lculus  was super io r  to a 

control  group which used t r a d i t i o n a l  paper-and-pencil  methods on a 

t e s t  of  ca lcu lus  concepts.

Several s tud ie s  have in ves t iga ted  use of  the computer to provide 

problem sessions  fo r  s tuden ts .  Hansen, Dick, and Lippert  (1968) 

reported r e s u l t s  of  using CAI to handle problem sessions  in a co l lege  

physics course.  Three groups o f  s tudents  were compared: (1) s tudents  

rece iv ing the bulk of  in s t ru c t io n  by CAI, (2) s tudents  rece iv ing 

p a r t i a l  CAI and p a r t i a l  human ins truc t ion: ,  and (3) s tudents  receiving 

no CAI. Results showed th a t  the all-CAI group did s i g n i f i c a n t l y  b e t t e r  

than the o ther  groups on th e  achievement measures,  but the d if fe rences  

between s tuden ts  who received p a r t i a l  CAI and s tudents  who received 

only human in s t ru c t io n  were not  s ig n i f i c a n t .
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Other In s t ruc t iona l  Applicat ions 
of  CAI

Pi el (1973) repor ted on a year-long study to  determine the e f f e c t  

of using computer s imulat ions to  augment i n s t ru c t io n .  The m a te r ia ls  

evaluated were the Huntingdon II  computer s im ula t ions ,  developed fo r  

use in high school and co l lege .  They cover many areas of in s t ru c t io n  

such as mathematics,  sc ience ,  bus iness ,  and social  s tu d ie s .  The 

simulat ions  model rea l  l i f e  s i t u a t i o n s .  An example i s  a s imulat ion 

which models some par ts  of  the United S ta tes  economy. The s tudent  is  

able to a l t e r  f a c to r s  of the economy and see immediate and long-range 

e f f e c t s .

Coombs and Peters  (1971) used the PLATO system to  study CAI in 

ro le -p lay ing  games. One hundred and s ix  s tudents  in an in troductory 

American government course spent 18 c la ss  hours a t  te rm inals .  Com

parisons were made with the same number of  s tudents  who received formal 

human in s t ru c t io n  during the 18 hours in small group discuss ions .

There were no s i g n i f i c a n t  d i f fe rences  between the two groups on the 

achievement t e s t  given a t  the end of  the course.

Minor (1981) studied research dealing with adu l t  learning via 

computer-assisted i n s t r u c t io n .  A th ree -year  study evaluated  the 

cogni t ive and a f f e c t i v e  e f f e c t s  of  computer-ass isted  in s t ru c t io n  (CAI) 

on adu l t  bas ic education s tuden ts .  During the f i r s t  y ea r ,  the system 

was used by learning labora tory  students  only,  but i t  was a l so  used 

by classroom s tuden ts  during the remaining two y e a r s ,  and the 100 

s tudents  enro ll ed  used CAI regu la r ly  as a core p a r t  o f  t h e i r  study.

The curriculum in the  d r i l l  and p rac t ice  program consis ted  of Adult 

Reading S k i l l s ,  Adult Arithmetic S k i l l s ,  and Adult Language S k i l l s  I
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and I I .  Based on mastery learn ing in s t ru c t io n  ranged in level  from the 

t h i r d  through the seventh grades.  The experimental-control  group 

design used contained th ree  elements:  (1) comparison of  growth on

Ca l i fo rn ia  Achievement Tests  in reading and mathematics,  (2) comparison 

of  time spent in the program, and (3) examination of  s tuden ts '  a t t i t u d e s  

toward learn ing and the use of  CAI. S t a f f  and s tudent  reac t ions  to 

CAI use were uniformly p o s i t i v e ,  and the  r e s u l t s  of  th i rd -y e a r  and 

th ree -yea r  s tud ies  confirmed t h a t  CAI use had led to s ig n i f i c a n t  

cogni t ive  and a f f e c t i v e  growth.

Lowery and Knirk (1982) studied  the microcomputer video games and 

s p a t i a l  v i s u a l i z a t io n  a c q u i s i t i o n .  The ch ildren  spend many hours of  

t h e i r  f r e e  time "playing" computerized video games. One area of  impact 

on a ch i ld  seems to  involve s p a t i a l  v i s u a l i z a t i o n .  This s k i l l  has been 

defined as the a b i l i t y  to  imagine movements, t ransformations ,  and o ther  

changes in visua l  ob je c t ive s .  Spat ia l  v i s u a l i z a t io n  can be thought of  

as the a b i l i t y  to  perce ive and mental ly r e t a in  two- and three-dimensional 

objec ts  and t h e i r  r e l a t i o n  to  t h e i r  environment. The r e s u l t s  showed 

t h a t  the higher order  s k i l l s  of  analyzing and eva luat ing are c e r t a in l y  

involved in video game play,  but the emphasis here has been ch ie f ly  

on the a cqu i s i t ion  of  s p a t i a l  v i s u a l i z a t io n  s k i l l s .  There appears to 

be a co r re l a t i o n  r e l a t io n s h ip  between high s p a t i a l  a b i l i t y  and mathe

matical a b i l i t y .
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Summary

This chapter  de a l t  with an overview of educational  technology,  

computer technology in educa tion,  c lasses  of computer systems and 

computer software,  the use of computers in teaching knowledge, 

computers and a t t i t u d e s ,  and CAI and human in s t ru c t io n .  Also, 

included was a research review concerning app l ica t ions  of CAI and 

i t s  e f fec t iveness  as a supplement and a s u b s t i t u t e  in whole or  in 

pa r t  to formal human in s t ru c t io n  re l a t e d  to  t h i s  s tudy.
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PROCEDURE AND DESIGN 

Introduc tion

This chapter  descr ibes  the subjec ts  p a r t i c ip a t in g  in t h i s  s tudy,  

the Apple II  microcomputer used by the p a r t i c i p a n t s ,  the experimental 

design used fo r  t h i s  s tudy,  the independent va r iab les  spec i f i ed  by the 

researcher  and the dependent var iab les  s e lec ted  to be s tudied .  I t  al so 

includes a descr ip t ion  of  the instruments used to  measure the dependent 

v a r i a b le s ,  the in s t ru c t io n a l  provision and procedures employed, research 

design and procedure,  and the s t a t i s t i c a l  procedures used to t e s t  the 

hypotheses.

Subjects

The research design in t h i s  study was an experimental design with 

p o s t t e s t -o n ly .  Twenty-eight volunteers  enro ll ed  in a sen io r  level  

science methods course a t  a la rge  eas te rn  un iv e rs i ty  were randomly 

assigned to one of  two in s t ru c t io n a l  t rea tments (T-l and T-2). The 

sample was twenty-four subject s  present  a t  the o r i e n t a t i o n  micro

computer workshop and each of  the four 95-minute sessions  held Monday 

through Thursday evenings.  The trea tment period fo r  each group was 

three  weeks in length.  Subjects  who missed one or  more sessions  were 

not e l i g i b l e  fo r  hypothesis t e s t i n g .
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The Microcomputer as a Tool

The Apple II  t h a t  was used in t h i s  s tudy was a general-purpose 

microcomputer system which i s  v e r s a t i l e  and r e l i a b l e .  The components 

of  the Apple II microcomputer co n s i s t  of  typewrit e r  keyboard, cent ral  

processing u n i t  and b u i l t - i n  memory (48 ki lo by te s ) ,  d i s k e t t e  dr ive 

u n i t ,  and a visual  d isplay  u n i t  or  cathode ray tube.  These components 

are the minimum required to operate the Apple II system.

There are th ree  modes of  using the microcomputer in education 

(Taylor,  1980). The framework suggested fo r  understanding the app l ica 

t ion  of computing in education depends upon seeing a l l  computer use in 

such app l ica t ions  as in one of  th ree  modes. In the f i r s t  mode, the 

microcomputer functions as a t u t o r .  In the second mode, the micro

computer funct ions  as a to o l .  In the th i rd  mode, the microcomputer 

funct ions as a tu t e e  or s tuden t .

In t h i s  s tudy,  the microcomputer was used as a too l .  Because of 

t h e i r  everyday f a m i l i a r i t y  with computing c a p a b i l i t i e s ,  most people 

in education use the computer as a too l .

Experimental Design

When discussing three basic experimental des igns,  Campbell 

and Stanley (1966) argued th a t  the Post tes t-Only  Control Group 

Design should be p referred  fo r  the  fol lowing reasons,  a l l  pe r t i n e n t  

to  t h i s  s tudy:

1. The most adequate a l l -pu rpose  assurance of  lack of i n i t i a l  

biases between groups i s  randomization.
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2. Within the l im i t s  of  confidence s t a t e d  by the t e s t s  of  

s ig n i f i c a n c e ,  randomization can s u f f i c e  without  the p r e t e s t .

3. I f  one is  concerned about the p r e t e s t  i n t e r a c t i o n ,  t h i s  

design would be employed because of  the la rge  number of  

groups otherwise required.

4. This design con t ro l s  h i s to r y ,  matura t ion,  t e s t i n g ,  

ins trumenta t ion ,  r eg ress ion ,  s e l e c t i o n ,  m o r t a l i ty ,  i n t e r 

ac t ion of s e lec t io n  and maturat ion,  e t c .  as poss ib le  

sources of  in te rna l  in v a l id i t y .

5. This design cont ro ls  " in te r a c t i o n s  of  t e s t i n g  and treatment" 

as a source of external  i n v a l i d i t y ,  whereas the P r e t e s t -  

P o s t t e s t  Control Group Design does not.

6. This design o f fe r s  a g r e a t e r  control  of  " reac t ive  ar range

ments" as a source of  ex terna l  in v a l id i t y .

The design used in t h i s  study can be represented by the fol lowing 

schematic diagram:

R1 "*■ Xl ° l 0203°4

R2 X20l ° 2 03°4

Legend:

R , : The number of subjec ts  randomly assigned to  trea tment 
group

R? : The number of  sub jec t s  randomly assigned to  trea tment 
group E2 .

O-j : The microcomputer knowledge t e s t  (MKT).

02 : A t t i tude  toward using the microcomputer in science  (ATS).
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02 : A t t i tu d e  toward using the microcomputer in education (ATE).

0^: A t t i tude  toward using the microcomputer onese l f  (ATO).

X-]: E-| t r ea tment (T - l ) .

X2 : E2 trea tment (T-2).

In t h i s  experiment,  a t a b l e  of  random numbers was used to assign 

28 co l lege - l eve l  science  education s tudents  to  the two trea tment 

groups.  These sub jec t s  were e l i g i b l e  fo r  hypothesis  t e s t i n g  i f  they 

were present  a t  the two-hour o r i e n t a t i o n  workshop and missed no more 

than one of  the 11 trea tment s e ss ions .  Table I shows the  number of 

sub jec t s  t h a t  were i n i t i a l l y  randomly assigned to  each of  the two 

trea tment  groups and the  number of  sub jec t s  e l i g i b l e  fo r  t e s t i n g  the 

hypotheses.

Table I

Summary of  Assignment to  Experimental 
Treatment Groups

Experimental Number of Number o f  Subjects
Treatment Subjects E l ig ib l e  fo r

Group Assigned Hypothesis Test ing

T-l 14 12

T-2 14 12

Total 28 24
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Independent Variables

There was one independent va r iab le  in t h i s  s tudy: type of

in s t ru c t io n .  Two types of  in s t ruc t ion  were given: subjects

received a teacher-guided approach which included formal human 

in s t ruc t ion  and p rac t ice  with the  microcomputer, use of an in s t r u c 

t ional  canned program, and pr in ted  m a te r ia ls  on computer programming 

(T - l ) .  Eg subjects  received an independent learning approach involving 

p rac t ice  with the microcomputer coupled with pr in ted  mate r ia ls  on 

computer programming without formal human in s t ru c t io n  or an i n s t ru c 

t ional  canned program (T-2),  as shown in Appendix C. In T-2 a teacher 

was on cal l  when the subjec t  had d i f f i c u l t y  with the  use of  the 

microcomputer. In each group, the  subject s  worked ind iv idua l ly .  The 

con t ra s t  of  in s t ru c t io n  fo r  the two trea tment groups i s  presented in 

Figures I and I I .

Dependent Variables

There were four dependent var iab les  in the  study. These include:

1. Att i tudes  toward using the computer in science (ATS):

2. Att i tudes  toward using the computer in education (ATE):

3. Att i tudes  toward using the computer by onese lf  (ATO):

4. The Microcomputer Knowledge Test Score (MKS) in computer

programming.

The instruments ,  which were administered to  each treatment group 

a t  the end of  the trea tment sess ion ,  are included in Appendices A and B. 

The summary s t a t i s t i c s  of  the data are presented in Table V.
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Instruments

At t i tude  Toward Microcomputers

The semantic d i f f e r e n t i a l  sca le s  were developed by Shirey (1976), 

modified by the researcher  and used to t e s t  the a t t i t u d e s  of  the 

subject s  fol lowing tr ea tment .  The sca le  consisted  of  th ree  p a r t s ,  

each with 10 pa i r s  of b ipo la r  ad j e c t i v e s .  The par ts  were the 

a t t i t u d e s  toward the use of  microcomputers: (1) in sc ience ,  (2) in

educa tion,  and (3) of  onese lf .

R e l i a b i l i t y  data on the a t t i t u d e  sca le  in d i f f e r e n t  s i t u a t i o n s  

are shown in Table V. The in te rna l  consistency of  the  measure on 

Cronbach's c o e f f i c i e n t  alpha was 0.96 and 0.94 fo r  T̂  and 1^, respec

t i v e ly .  On the to t a l  sca le  and the average i n t e r - i t e m  Pearson 

co r r e l a t i o n  c o e f f i c i e n t  was 0.47 and 0.34 fo r  T-j and 7^. The data 

suggest  t h a t  Sh i rey 's  a t t i t u d e  s ca le  modified was r e l i a b l e  fo r  use 

with t h i s  sample. The alpha from S h i rey ' s  a t t i t u d e  subsca les ,  from 

or ig ina l  s t u d i e s ,  ranges from 0.89 to  0.92 when used as p o s t t e s t s .

Table VI shows the  co r re l a t i o n  values from the t o t a l  sca le  and 

the th ree  components. The co r r e l a t i o n  c o e f f i c i e n t s  range from 0.75 

to  0.97.  The co r re l a t i o n  between subscales from S h i rey ' s  o r ig ina l  

sca le  ranges from 0.25 to  0.61 when used as p o s t te s t s . .  The subscale 

to t a l  co r re l a t i o n  suggests  t h a t  the sca le s  have a common f a c t o r ,  

suggesting t h a t  the sca le  i s  unidimensional.

A copy of  the a t t i t u d e  sca le  i s  shown in Appendix A.
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Microcomputer Knowledge Test

The Microcomputer Knowledge Test was a s e t  of 30 completion 

quest ions ( to t a l  possib le  points  = 76) designed by the researcher to 

t e s t  the a cqu i s i t ion  of knowledge about computer components and 

computer programming in BASIC language. In an e f f o r t  to e s tab l i s h  

content  v a l i d i t y ,  each t e s t  item was ca re fu l ly  drawn from the content 

covered by each sub jec t  in both t rea tm ents ,  as shown in Appendix B.

The in te rna l  consistency of  the measure on Cronbach's c o e f f i c ien t  

alpha was 0.91 and 0.83 fo r  T-j and Tg, r e s p ec t iv e ly ,  as shown in 

Table V. These values suggest t h a t  the instrument was r e l i a b l e .  The 

average in t e r - i t e m  c o r r e l a t i o n s ,  shown in Table V, are le ss  reassuring.  

The r e s u l t s  of  an in te rna l  consistency ana lys i s  obtained by computing 

Cronbach's alpha and the average in te r - i t e m  co r re la t ion  are shown in 

Table V.

A copy of  the Microcomputer Knowledge Test is included in 

Appendix B.

Ins t ruc t iona l  Procedure fo r  Treatment

The researcher  chose the pr in ted  ma te r ia ls  deal ing with the 

concept of  computer components and the use of the Apple II  micro

computer to learn about computer programming and some appl ica t ion  

programs in BASIC language designed fo r  the beginning users ,  as shown 

in Figure I I ' :  (a) the New Step by Step - An In te ra c t ive  Course in

BASIC Programming for  Beginners (Simon, 1981); (b) I speak BASIC to 

My Apple (Jones, 1982); (c) in s t ruc t iona l  canned program on the 

f loppy d i s k e t t e ,  same t i t l e  as (a) (Simon, 1981).
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Students were assigned to two trea tment groups using a random 

numbers t a b le .  The amount of  time spent  on the  trea tment was the same 

fo r  each group. The de l ivery  of i n s t ru c t io n  was done according to the 

c o n t ra s t  of  in s t ruc t ion  between T̂  and T s h o w n  in Figure I I ,  and 

the in s t ru c t io n  plan,  as shown in Appendix C.

The subjec ts  in the two trea tment  groups T̂  and T  ̂ at tended an 

iden t ica l  two-hour o r i e n t a t i o n  workshop d i rec ted  by an i n s t r u c to r  

about how to  use or operate the Apple II  microcomputer as shown in 

Figure I I .  The subject s  al so  learned how to  use canned programs.

Each sub jec t  had an opportunity to  have "hands-on" experience with 

the microcomputer and i n t e r a c t  with i t  using an in t roducto ry  program. 

They were given enough time to  f a m i l i a r i z e  themselves with mate r ia ls  

and procedure fo r  using the microcomputer. Thus, each sub jec t  in the 

two groups received the same background information.  The purpose of 

the o r ie n t a t i o n  workshop was to provide the standard in t roduc tion .

In the experimental phase, subjec ts  in each group followed the 

i n s t ru c t io n a l  plan of  an in s t ruc t ion  un i t  and worked ind iv idua l ly .

The trea tment period fo r  each group was th ree  weeks in leng th ,  with 

four sessions held each week and each session l a s t i n g  a t o t a l  of  

95 minutes.

Figures I and II  provide a schematic diagram and a summary 

con t ras t ing  the in s t ruc t iona l  provisions  f o r  the  two trea tment 

groups. In s t ruc to rs  who p a r t i c ip a te d  in t h i s  study were knowledgeable 

about the Apple II microcomputer and BASIC language (Applesoft) .
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In s t ru c t io n a l  Canned Program 

Yes No

E1 E2

T-l T-2
Yes No

Formal human in s t ru c t io n

Figure I

A Schematic Diagram of Two Treatments 
( p o s t t e s t  only)  Using the 
Apple II Microcomputer

Research Design and Procedure

In t h i s  s tudy,  the  research design u t i l i z e d  was p o s t t e s t  only.

In Roberts'  review of s tud ie s  (1980) about the impact of  e l e c t ro n i c  

c a l c u l a to r  on the  educational  performance,  the bas ic research design 

u t i l i z e d  was p r e t e s t - p o s t t e s t .  The advantage and disadvantage of the 

research design when compared to t h i s  study are summarized and 

presented in Table I I .  The purpose of  Table II  was to  compare 

six  s tud ies  r e l a t e d  to t h i s  s tudy.  ' A b r i e f  explanation  i s  given 

here as to  the desc r ip to r s  used in t h i s  t a b l e .  The s tud ies  are 

l i s t e d  from elementary school and secondary school through col lege .
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In s t ruc t iona l  Provisions T1 T2

1. A microcomputer fo r  each subjec t Yes Yes

2. Two-hour o r i e n t a t io n  workshop to 
acquaint  subject s  with bas ic 
operat ion of  hardware Yes Yes

3. Reading Mater ia ls :
a) The New Step by Step -  An 

I n te r a c t i v e  Course in BASIC 
Programming fo r  Beginners 
(Simon, 1981) Yes Yes

b) I Speak BASIC to M.y Apple 
(Jones,  1982) Yes Yes

4. Periodic quizzes ( s e l f - t e s t i n g ) Yes Yes

5. Formal human in s t ru c t io n  (beyond 
o r ien ta t ion )

Half
Treatment 
Peri od

None

6. P rac t ice  time on computer Half
Treatment
Period

Nearly 
All the 
Treatmer 
Period

7. In s t ruc t iona l  canned program on the 
f loppy d i s k e t t e ,  same t i t l e  as 3(a) 
(Simon, 1981)

8. Teacher feedback

Yes

On Call
During
P rac t ice

No

On Call
During
P rac t ice

Figure II

Contrast  of  In s t ru c t io n  for  
Two Treatment Groups
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T ab le  I I

Summary of  P e r t in en t  Data fo r  Micro/Computer and Calcu la tor  Studies

Study
(1)

Cont.
..  (2)....

Design. 
....... .(3)

Trea t .
Length

(4)

Retent.
Test
(5)

Micro, 
or  Cal
cu l a to r  
Use (6)

Stud.
Assign.

(7)
Results 

.. ( 8 ) . . . .
Analy.

(9)

In te rn .
Valid.

(10)
M 0 PP 0

Hohlfeld
(1974)

✓ / 1
month

Nelson
(1976)

/ / 4
weeks

Zepp
(1976)

✓ / 2-3
weeks

Shirey
(1976)

/ ✓ 4
weeks

Ayers
(1977)

/ ✓ 1
term

Roberts &
Fabrey
(1978)

/ / 1
hour

Nar thas i lpa
(1983)

/ / 3
weeks

Y N
Elementary-Level Research 
7  ? —  /  /

N S C ?  Cm Cn A t  An Ac 0 S I C T

/

/ / /

Secondary-Level Research
 / — ' - f - 1- --------- 7-----

/ /  computor/ /  
c a l .

College-Level Research 
/  ? ? ✓

/  / /

/ Mi cro-  /  
computer

/ / /

/

/ ✓ ✓

✓ /  /  

/  /  /  /

/  /  /  /  
( f )

+ -  +

-  + -  +

+ + -  -

+ ? ? ?

-  +  -  ?

+ + + +

+ + —

Legend: t '  = Behrens-Fisher t - t e s t ;  -  = In te rna l  v a l i d i t y ;  + = No in te rna l  v a l i d i t y ;  ? = I t  i s  not  c l ea r . •e*
00
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E x p la n a t io n  to  T ab le  I I

(1) Researcher.

(2) Content r e fe r s  to  e i t h e r  t r a d i t i o n a l  mathematics (M) s e t t in g s  

or o thers  (0) ( science,  s t a t i s t i c s ,  chemistry, computer 

programming, e t c . ) .

(3) The design l i s t i n g  includes the p r e t e s t - p o s t t e s t  (PP) arrange

ment (most popular)  and o ther  (0) arrangements ( p o s t t e s t  

only,  e t c . ) .

(4) Treatment length i s  s e l f -exp lana to ry .

(5) The re ten t ion  t e s t  columns r e f e r  to  whether a second (or 

th i rd )  p o s t te s t in g  occurred (Yes, Y, or  No, N) a f t e r  the 

trea tment was completed.

(6) The time between the f i r s t  mic ro /ca l .  and p o s t t e s t  and 

r e te n t ion  t e s t in g  varied considerably.  Micro/cal .  use 

describes whether s tudents  in the E group were allowed to 

use micro /ca l .  (Yes, Y, or  No, N) on the p o s t t e s t s .  In 

cases where the re  are check marks for  both Y and N, e i t h e r  

the same students  took two t e s t s ,  one using micro/ca l .  

and another not using m i c r o / c a l . ,  or  d i f f e r e n t  groups of 

s tuden ts  completed one t e s t  under each condit ion.

(7) The s tudent  assignment c l a s s i f i c a t i o n :  S means professed

(by in v e s t ig a to r )  random assignment of s tuden ts ;  C means 

by classroom; 0 means o ther .

(8) Results are c l a s s i f i e d  in to  computational (Cm), conceptual 

(Cn), and At t i tud ina l  (A) b en e f i t s .
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(9) The analysi s  breakdown concerns whether the i n v e s t ig a to r  

used simple t - t e s t s ,  ana lys is  of variance  (An), ana lys is  

of  covariance (Ac), or o ther  procedures ( reg ress ion ,  e t c . ) .

(10) The in te rna l  v a l i d i t y  columns r e f e r  to four fac to r s  con

s idered :  S fo r  assignment of s tudents  to  condi t ions  ( t h i s  

received a minus ( -)  i f  i t  were not random), I represented 

the ins trumentat ion used (primar i ly  t e s t s ) ,  C symbolized 

whether contamination between the E and C groups could have 

occurred e a s i l y ,  and T r e fe r s  to control  of the teacher 

va r ia b le .  The I decision was b a s ica l ly  one of  whether the 

t e s t s  used could have been (on i n i t i a l  examination) 

s e n s i t i v e  to  poss ib le  E and C d i f f e re n ces .  For the C 

dec ision ,  i f  E and C students  were in the  same school,  

e spec ia l ly  i f  taught by the same t e a c h e r ,  i t  was given 

a minus (-)  because the E and C s tudents  could converse 

about the experiment. The T decision had to do with 

whether the teacher  var iab le  was reasonably con t ro l led .

I f  mul t iple teachers  were assigned ( e s s e n t i a l l y  a t  random) 

to  the d i f f e r e n t  E and C condit ions  then i t  was ra ted  as 

a plus (+) but i f  only one teacher  taught  both E and C, 

or  i f  one teacher  taught  E and another taught  C, then i t  

received a minus (-)  r a t i n g .
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S t a t i s t i c a l  Procedures

The Behrens-Fisher t ' - t e s t  was used to  t e s t  the s t a t i s t i c a l  

hypotheses fo r  the s i g n i f i c a n t  d i f f e re n ce  between the mean scores on 

the microcomputer knowledge and a t t i t u d e  toward computer. J u s t i f i c a 

t ion  f o r  the use of  the Behrens-Fisher t ' - t e s t  was based on the 

research of  Games and Howell (1976) and Scheffe (1970). I f  i t  is  

not known whether the two populat ions have the  same var iance ,  the 

t - t e s t  i s  not robust .  In s tead ,  an approximation to  t ,  the t ' - t e s t ,  

may be computed. In add i t io n ,  according to  Games (1972), the v i r tu e  

of  the Behrens-Fisher t ' - t e s t  over the  t - t e s t  is  as fol lows:  fo r  

small samples, t ' - s t a t i s t i c s  should be used to  secure adequate control  

of  type I e r r o r ,  even when the sample s izes  a re  equal .

The F is h e r ' s  z- transformat ion  of the  c o r r e l a t i o n  c o e f f i c i e n t  

(Glass and Stanley ,  1970) were u t i l i z e d  to t e s t  fo r  s ig n i f i c a n t  

d i f fe rences  on co r re l a t i o n  between sca le s  of  a t t i t u d e s  toward 

microcomputer, and the c o r r e l a t i o n  between the microcomputer knowledge 

sca le  and a t t i t u d e  sca le s .  All s t a t i s t i c a l  hypotheses a re  s ta t ed  

nondirec t iona l ly  and the .05 level  o f  s ign i f i cance  has been accepted 

for  the study.

Summary

This chapter  d e a l t  with the  procedures used in the experiment.

The P os t te s t -on ly  Control Group Design was used in t h i s  s tudy.  The 

Apple II  microcomputer was used as a t o o l .  S h i rey ' s  Att i tudes  Toward 

Using Computers, which was modified, was used in th ree  d i f f e r e n t  

s i t u a t i o n s :  in science (ATS); in education (ATE); and of  onese lf  (ATO).
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The Microcomputer Knowledge Test  (MKT), composed by the re sea rche r ,  

was used to  measure the  a c q u i s i t i o n  of  knowledge in computer 

programming. In the ana ly s i s  of  da ta ,  the Behrens-Fisher t ' - t e s t  

and the F i s h e r ' s  z - t ransfo rmation  were employed. All s t a t i s t i c a l  

hypotheses were s t a t e d  nond i rec t iona l ly  and t e s t ed  a t  the .05 (a) 

level of  s ign i f i cance .
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CHAPTER IV

RESULTS OF THE INVESTIGATION 

In troduc tion

This chapter  contains a summary of  the data c o l lec ted  to t e s t  

the hypotheses o f  t h i s  s tudy ,  the procedures used in the evalua tion  

of  each hypothesi s ,  the r e s u l t s  of  the s t a t i s t i c a l  t e s t s  o f  each 

hypothesis ,  and a summary of  the r e s u l t s .  The hypotheses and r e s u l t s  

in the f ina l  summary are s t a t e d  in a lgeb ra ic  no ta t ion .

A Behrens-Fisher t ' - t e s t  was computed using the SPSS s t a t i s 

t i c a l  package of  the Computation Center  a t  The Pennsylvania S ta te  

Universi ty.  The RELIB, LIKERT, and SPSS s t a t i s t i c a l  packages of 

the Computation Center a t  The Pennsylvania S ta te  Univers i ty  were used 

to analyze Cronbach's c o e f f i c i e n t  alpha of  microcomputer knowledge, 

microcomputer a t t i t u d e  s c a l e ,  and the c o r r e l a t i o n  among the four 

dependent v a r ia b le s .

Hypothesis Test ing

The following procedures were used in the evalua tion  of  each of  

the two hypotheses and subhypotheses:

1. The research hypothesis  is  s t a t e d .

2. The mean and standard devia t ion  of  each of  the two trea tment 

groups re le van t  to the  hypothesis  are s t a t e d .
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3. The s t a t i s t i c a l  hypothesis (HQ) is  s t a t e d .

4. A decision i s  s t a t e d  based on the  fol lowing r u le :

I f  I t ' l  >. t  with df  a t  the a = .05,  r e j e c t  H ., 1 1 a o
I f  no t ,  r e t a in  HQ.

5. An i n t e r p r e t a t i o n  of  the r e s u l t s  of the t e s t  i s  given.

Hypothesis 1

1. There wil l  be no d i f fe rence  between the mean score on the 

MKT of E-| subjec ts  who followed T-l and the mean score on the MKT of 

Eg sub jec t s  who followed T-2.

2. As shown in Table I I I ,  the mean and standard deviat ion of the 

two groups are as follows:

Mean T-l = 48.92 Standard Deviation = 13.75

Mean T-2 = 50.67 Standard Deviation = 10.42

3. H : There i s  no d i f fe rence  between the means o f  t reatmento
groups T-l and T-2.

4. By using the t 1 t e s t ,  th e re  are no s ig n i f i c a n t  d i f ferences  

between mean scores of  T-| and Tg on the microcomputer knowledge in 

computer programming a t  the .05 level  of  s ign i f i cance ,  t 1 = - .3 5 ,  

df  = 21.

5. I n t e r p r e t a t i o n :  The d if fe rences  between the mean scores were 

not s i g n i f i c a n t .

Hypothesis 2.1

1. There wil l  be no d i f fe rence  between the mean ATS score of  E-j 

sub ject s  who followed T-j and the mean ATS scores of Eg subject s  who 

followed Tg.
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T ab le  I I I

Cell Summary f o r  Microcomputer Knowledge and Microcomputer A t t i tude

Variable

Experimental
Treatment

Group

Number
of

Subjects
Mean
Score

Standard
Deviation

Minimum 
Score 

Obtained 
By Subject

Maximum 
Score 

Obtained 
By Subject

Behrens-rFisher 
Values 

t 1 df  Prob.

Knowledge T-l
T-2

12
12

48.92
50.67

13.75
10.42

15
30

71
64 - .35 21 .73 (N.S.)

A t t i tude
Science T-l

T-2
12
12

56.33
56.25

7.68
7.32

45
39

66
66 .03 22 .98 (N.S.)

Education T-l
T-2

12
12

57.08
57.50

10.09
6.84

40
43

69
65 - .12 19 .91 (N.S.)

Oneself T-l
T-2

12
12

56.92
57.58

10.78
7.87

30
43

70
69 - .17 20 .86 (N.S.)

A t t i tude  
T o t a l )

T-l
T-2

12
12

170.33
171.33

27.03
18.84

115
125

203
194 -.11 20 .92 (N.S.)

Behrens-Fisher t* a t  a  = .05

tn
tn
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2. As shown in Table III  , the mean and standard dev ia t ion of  the 

two groups are  as fol lows:

Mean T-l = 56.33 Standard Deviation = 7.68

Mean T-2 = 56.25 Standard Deviation = 7.33

3. Hq : There i s  no d i f fe rence  between the  means of  t rea tment 

groups T-l and T-2.

4. By using the t ' - t e s t ,  the re  a re  no s ig n i f i c a n t  d i f fe rences  

between mean scores of  T-, and Tg on the microcomputer a t t i t u d e  in 

science a t  the .05 level  of  s ig n i f i c a n c e ,  t 1 = .03,  df = 22.

5. I n t e r p r e t a t i o n :  The d i f fe rences  between the mean scores 

were not  s i g n i f i c a n t .

Hypothesis 2.2

1. There wil l  be no d i f fe rence  between the mean ATE score of  E-j 

subject s  who followed T-l and the  mean ATE scores of subject s  who 

followed T-2.

2. As shown in Table II I ,  the mean and standard deviat ion of  the 

two groups are  as follows:

Mean T-l = 57.08 Standard Deviation = 10.09

Mean T-2 = 57.50 Standard Deviation = 6.84

3. Hq : There i s  no d i f fe rence  between the means of  t rea tment

groups T-l and T-2.

4. By using the t ' - t e s t ,  the re  are no s i g n i f i c a n t  d i f fe rences

between the mean scores of  T̂  and T  ̂ on the microcomputer a t t i t u d e

in education a t  the .05 level  of  s ig n i f i c a n c e ,  t '  = - .1 2 ,  df = 21.

5. I n t e r p r e t a t i o n :  The d i f fe rences  between the mean scores were 

not s i g n i f i c a n t .
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Hypothesis 2.3

1. There wil l  be no d if fe rence  between the mean ATO scores of  

subjects  who followed T-l and the mean ATO scores of  E  ̂ subjec ts  who 

followed T-2.

2. As shown in Table I I I ,  the mean and standard dev iat ion of  the 

two groups are as follows:

Mean T-l = 56.92 Standard Deviation = 10.78

Mean T-2 = 57.58 Standard Deviation = 7.87

3. Hq : There i s  no d i f fe rence  between the means of  t rea tment 

groups T-l and T-2.

4. By using the t ' - t e s t ,  the re  are no s i g n i f i c a n t  d if fe rences

between the mean scores of T-| and Tg on the microcomputer a t t i t u d e  by

oneself  a t  the .05 level of s ign i f i cance ,  t '  = - .1 7 ,  df  = 20.

5. I n te rp r e ta t i o n :  The d if ferences  between the mean scores were 

not  s ig n i f i c a n t .

Summary of  Hypothesis Testing

A summary of the r e s u l t s  of the t e s t s  of  each hypothesis is  

presented in Table IV.

The In terna l  Consistency of  the Measures

R e l i a b i l i t y  data on the a t t i t u d e  sca le  in d i f f e r e n t  s i t u a t i o n s  

and the microcomputer knowledge t e s t  are shown in Table V. The 

in terna l  consistency of the measure on Cronbach's c o e f f i c i e n t  alpha 

was 0.96 and 0.94 fo r  T-| and respec t ive ly ,  on the t o t a l  sca le  and 

the average in te r - i t em  Pearson co r re la t ion  c o e f f i c i e n t  was 0.47 and 0.34 

fo r  T-j and respec t ive ly .
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Table IV

A Summary of  Hypotheses Test ing

Hypothesis Result In t e r p r e t a t i o n

H 1 MKT(E1) - mkt(e2) = 0 MKT(E-|) = MKT(E2) T-l did not  produce a s i g n i f i 
can t ly  d i f f e r e n t  mean 
MKT than T-2

H 2.1 ATS(E-!) - ats(e2) = 0 ATS(E-j ) = ATS(E2) T-l did not produce a s i g n i f i 
can t ly  d i f f e r e n t  mean 
ATS than T-2

H 2.2 ATEtE,) - ate(e2) = 0 ATE(E1) = ATE(E2) T-l did not produce a s i g n i f i 
can t ly  d i f f e r e n t  mean 
ATE than T-2

H 2.3 ATO(E1) - ato(e2) = 0 ATO(E-j ) = AT0(E2) T-l did not produce a s i g n i f i 
can t ly  d i f f e r e n t  mean 
ATO than T-2

Note: T-l = A teacher-guided approach with an in s t ru c t io n a l  canned program.

T-2 = An independent learn ing approach without  an in s t ru c t io n a l  canned program or  formal human 
in s t ru c t io n .

cn
00
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T ab le  V

In te rna l  Consistency of  the Measure

Average
Cronbach's In te r - i tem

Alpha* Correla t ion
Tes t  ( p o s t t e s t  only) T̂  T2 T-j

A t t i tudes  toward microcomputers

1) Science 0.79 0.86 0.28 0.38

2) Education 0.93 0.89 0.53 0.44

3) Use by onese lf 0.94 0.92 0.60 0.53

Total 0.96 0.94 0.47 0.34

Microcomputer Knowledge 0.91 0.83 0.18 0.10

★
N = number of  subject s  fo r  each alpha c o e f f i c i e n t  and average 

in te r - i t e m  co r re l a t i o n

N1 = 12 fo r  T-l

N2 = 12 for  T-2
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C o r re la t io n  Among the  Four Dependent Var iables

To determine i f  s i g n i f i c a n t  c o r r e l a t i o n s  e x i s t e d  among the  four  

dependent  v a r i a b l e s  of  t h i s  s tudy ,  the SPSS s t a t i s t i c a l  package of  

the  Computation Center  a t  The Pennsylvania S t a t e  U n ive r s i ty  was 

employed. The Pearson Product-Moment c o r r e l a t i o n  c o e f f i c i e n t s  were 

computed and compared with a t a b l e  o f  " c r i t i c a l  values of  the  

c o r r e l a t i o n  c o e f f i c i e n t "  (Glass and S ta n l e y ,  1970, p. 534).

C o r re la t io n  between Scales  o f  Microcomputer 
A t t i t u d e  in Sc ience ,  Educa tion,  and by Oneself

By using F i s h e r ' s  Z - t ransfo rm at ion  of  the'  c o r r e l a t i o n  r ,  the  two 

group c o r r e l a t i o n  c o e f f i c i e n t s ,  r^ and r  ̂ f o r  T-l and T-2,  a re  c a l c u l a t e d  

r e s p e c t iv e l y  and then transformed to  and Zr ^ by means of  Table G 

(Glass and S ta n l e y ,  1970, pp. 311-313,  p. 534),  the  c r i t i c a l  value 

of  the  |Zr -j-Zr2 1 = + -924 a t  the  a  = .05. From the  c o r r e l a t i o n  values 

as shown in Table VI f o r  T-l and T-2,  the  r e s u l t s  in d i c a te d  t h a t  t h e r e  

a r e  s i g n i f i c a n t  d i f f e r e n c e s  on the  c o r r e l a t i o n  of  the  a t t i t u d e  toward 

microcomputers in education x o n e s e l f  (ATE x ATO) in T̂  and a<: the  

.05 level  of  s ig n i f i c a n c e .  Also t h e r e  a re  s i g n i f i c a n t  d i f f e r e n c e s  on 

the  c o r r e l a t i o n  of  the a t t i t u d e  toward microcomputers in educa tion  x 

t o t a l  (ATE x To ta l )  in T-| and a t  th e  .05 leve l  of  s i g n i f i c a n c e .

C o r re la t io n  between the  Knowledge Scale 
and A t t i t u d e  Scale

By using the same procedure as mentioned above,  t h e r e  a re  no 

s i g n i f i c a n t  d i f f e r e n c e s  on the  c o r r e l a t i o n  of  two s ca le s  between the 

microcomputer knowledge s c a l e  and a t t i t u d e s  toward microcomputer sca le s
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TABLE VI

Corre la t ion  Value r  and Zr  Between Scales 
of  A t t i tudes  toward Microcomputers

Pearson Correla t ion  Values r  and Z
for  T-l and T-2 Prob.

Scales ( p o s t t e s t  only) r l r 2 zn zr 2 Zrl " Zr2

ATE x ATS .88 .67 1.398 .811 .537 N.S.

ATE x ATO .84 .30 1.238 .310 .928 .05

ATE x Total .96 .75 1.946 .970 .973 .05

ATS x ATO .81 .81 1.113 1.113 .000 N.S.

ATS x Total .94 .97 1.697 2.092 -.395 N.S.

ATO x Total .94 .84 1.738 1.221 .517 N.S.

ATS = A t t i tudes  toward computers in science

ATE = A t t i tudes  toward computers in education

ATO = A t t i tudes  toward computers by onese l f

The c r i t i c a l  value = ±.924 a t  the .05 (a) level  of  s ign i f icance .
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in sc ience ,  education,  by onese l f ,  and to t a l  fo r  and T2 a t  the 

.05 level  of  s ign i f i cance ,  as shown in Table VII.

The co r re la t ion  among the four dependent var iab les  fo r  each

trea tment group and fo r  the combined group, toge the r  with the " c r i t i c a l  

values of  the co r re la t ion  c o e f f i c i e n t s , "  a re  found in Table VII. This 

means t h a t  i f  the absolute value of  a given co r r e l a t i o n  c o e f f i c i e n t  is

g rea te r  than the " c r i t i c a l  value of  the co r r e l a t i o n  c o e f f i c i e n t , "  then

the t e s t  is  s i g n i f i c a n t  a t  the ind ica ted  le ve l .

The purpose of  these c o r re la t io n s  was to f ind  out the common 

charac te r iza t ion  of  the to t a l  sca le  and th ree  subcomponents of  a t t i t u d e  

s c a le ,  and between the microcomputer knowledge sca le  and the a t t i t u d e  

sca le .  These co r re la t ions  might suggest some common fac to rs  of  the 

instruments which were employed fo r  t h i s  s tudy.
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T ab le  VII

Corre la t ion  Value r  and Zr  Between the  
Microcomputer Knowledge Scale and 

A t t i tudes  toward Microcomputer Scales

Scales ( p o s t t e s t  only)

Pearson Corre la t ion  Values r  and Z
fo r  T-l and T-2 Prob.

r l r 2 ^r-| ^ r 2  ^r l~^r 2

Knowledge and A t t i tudes

1) Knowledge x Science .63 .33 .741 .348 .393 N.S.

2) Knowledge x Education .48 - .10 .530 -.010 .540 N.S.

3) Knowledge x Oneself .44 .40 .466 .418 .048 N.S.

4) Knowledge x Total .53 .26 .590 .266 .324 N.S.

N = number of  sub jec t  fo r  each c o r r e l a t i o n  value

Nn = 12 fo r  T-l

N2 = 12 fo r  T-2

The c r i t i c a l  value = ±.924 a t  the .05 (a) level  of  s ign i f i cance .
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CHAPTER V

CONCLUSIONS, DISCUSSION, AND RECOMMENDATIONS 

Introduc tion

This chapter  includes a s tatement  of  the problem s tud ied ,  a 

l i s t i n g  of  the hypotheses t e s t e d ,  an explanation of  the procedures 

followed, a summary of  the r e s u l t s  e s t a b l i s h e d ,  conclusions ,  a d i s 

cussion of  the f indings repor ted ,  and a l i s t  of  suggestions for  

f u r th e r  research.

Statement of  the Problem

The purpose of  t h i s  study was to determine the r e l a t i v e  e f f e c t s  

of  two modes of  microcomputer in s t ru c t io n  on science education 

s tuden ts '  knowledge in computer programming and t h e i r  a t t i t u d e s  

toward microcomputers. This study was designed to  answer the 

following quest ions :

1. Are the re  d if fe rences  on mean scores of  knowledge in computer 

programming across the two types of  in s t ru c t io n ?

2. Are there  d if fe rences  on mean scores of  microcomputer a t t i t u d e  

scores in science across the two types of  in s t ru c t io n ?

3. Are the re  d if fe rences  on mean scores of  microcomputer a t t i t u d e  

scores in education across the two types of  in s t ruc t ion?
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4. Are the re  d i f fe rences  on mean scores of  microcomputer a t t i t u d e  

scores fo r  onese l f  across the two types of  in s t ru c t io n ?

Hypotheses

The hypotheses fo r  t h i s  s tudy were based on the quest ions 

previously i d e n t i f i e d  under the statement of  the problem. There were 

two modes of  microcomputer i n s t r u c t i o n :  sub jec t s  rece ived a

teacher-guided approach which included formal human i n s t r u c t i o n ,  

p ra c t i c e  with the microcomputer, use of  an in s t ru c t io n a l  canned 

program, and pr in ted  m a te r ia l s  on computer programming (T - l ) .

Eg sub jec t s  were provided an independent learning approach involving 

p rac t ice  with the microcomputer coupled with p r in ted  m a te r ia ls  on 

computer programming but without  formal human in s t r u c t io n  or  an 

in s t ru c t io n a l  canned program (T-2),  as shown in Appendix C.

Hypothesis 1

There wil l  be no d i f fe rence  between the mean scores on the MKT 

of E.j sub jec t s  who followed T-l and the mean scores on the MKT of Eg 

subjec ts  who followed T-2.

Hypothesis 2

There wil l  be no d i f fe rence  between the  mean ATS scores of  E-| 

subject s  who followed T-l and the mean ATS scores of  Eg sub jec t s  who 

followed T-2.
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Hypothesis 2.2

There wil l  be no d i f fe rence  between the mean ATE scores of  Ê  

sub jec t s  who followed T-l and the mean ATE of Eg sub jec t s  who followed 

T-2.

Hypothesis 2.3

There w il l  be no d i f fe rence  between the  mean ATO scores of Ê  

subjec ts  who followed T-l and the mean ATO of Eg sub jec t s  who followed 

T-2.

Procedures

The research design in t h i s  s tudy was an experimental design with 

p o s t t e s t  only.  Twenty-eight volunteers  enro ll ed  in a sen io r  level  

science methods course a t  a la rge eas te rn  un ive rs i ty  were randomly 

assigned to one of  two in s t ru c t io n a l  t rea tments (T-l and T-2).  The 

sample was twenty-four subjec ts  present  a t  the o r i e n t a t i o n  micro

computer workshop and each of  the four  95-minute sessions  held Monday 

through Thursday evenings.  The trea tment period fo r  each group was 

th ree  weeks in length .  Subjects  who missed one or  more sessions  were 

not  e l i g i b l e  fo r  hypothesis  t e s t i n g .

The subjec ts  were randomly assigned to one of two experimental 

groups (E  ̂ or  Eg) fo r  i n s t ru c t io n a l  t rea tment.  Group E-j received a 

teacher-guided  approach which included formal human i n s t r u c t io n ,  

p rac t ice  with the microcomputer, use of  an in s t ru c t io n a l  canned program, 

and pr in ted  ma te r ia l s  on computer programming (T - l ) .  Group Eg was 

provided an independent learn ing approach involving p ra c t i c e  with the 

microcomputer coupled with pr in ted  mate r ia l s  on computer programming
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without formal human in s t ru c t io n  or an i n s t ru c t io n a l  canned program 

(T-2) as shown in Appendix C.

P r io r  to the trea tment per iods ,  both groups had the id en t ica l  

two-hour o r i e n t a t i o n  workshop. Each sub jec t  had an opportunity  to  

have "hands-on" experience with the  microcomputer and i n t e r a c t  with 

i t  using an in t roductory  program. Thus, each sub jec t  in the two groups 

received the same background information.  The purpose of  the o r i e n t a 

t ion  workshop was to provide the standard in t roduc tion .

The Apple II  microcomputer was used in t h i s  s tudy.  I t  is  a 

general-purpose microcomputer system which i s  v e r s a t i l e  and r e l i a b l e .  

The components of  the Apple II microcomputer cons i s t  of  a typewri te r  

keyboard, cent ra l  processing u n i t  and b u i l t - i n  memory (48 k i lo  by te s ) ,  

d i s k e t t e  dr ive u n i t ,  and visual  d isp lay  u n i t  or cathode ray tube.

These components a re  the minimum requi red to  operate the Apple II 

microcomputer system.

The l i t e r a t u r e  reviewed did not  provide a t e s t  to  measure the 

acqu i s i t ion  of  the microcomputer knowledge in computer programming 

which i s  appropr ia te  fo r  t h i s  s tudy.  The resea rche r ,  th e re fo re ,  

designed the Microcomputer Knowledge t e s t  which was a s e t  of 30 

completion ques t ions ( to t a l  poss ib le  poin ts  = 76).

Campbell and S tan ley ' s  (1966) P os t te s t -on ly  Control Group Design 

was used fo r  t h i s  s tudy. Data co l lec ted  to  measure the four dependent 

var iab les  of  t h i s  research were analyzed using the Behrens-Fisher 

t ' - t e s t  and the F ishe r ' s  Z-transformation and an a = .05 was accepted.  

Three s t a t i s t i c a l  packages were u t i l i z e d  in t h i s  s tudy: RELIB, LIKERT

and SPSS.



www.manaraa.com

68

Results

Test ing the hypotheses c i t e d  e a r l i e r ,  the r e s u l t s  are :

1. T-l did not  produce a s i g n i f i c a n t l y  d i f f e r e n t  mean MKT 

than T-2.

2. T-l did not produce a s i g n i f i c a n t l y  d i f f e r e n t  mean ATS 

than T-2.

3. T-l did not  produce a s i g n i f i c a n t l y  d i f f e r e n t  mean ATE 

than T-2.

4. T-l did not produce a s i g n i f i c a n t l y  d i f f e r e n t  mean ATO 

than T-2.

Conclusions

The fol lowing conclusions seem warranted:

1. The knowledge in computer programming was s im i la r  fo r  both 

trea tments .

2. A t t i tude  score was s im i la r  fo r  both treatments.

Discussion

The f indings  of t h i s  study suggest t h a t  subjec ts  provided pr in ted  

m a te r i a l s ,  minimum human in s t ru c t io n  and without  in s t ru c t io n a l  canned 

program seem to do as well on computer programming knowledge as sub

j e c t s  who, in addit ion  to  pr in ted  m a te r i a l s ,  had an in s t ru c t io n a l  

canned program, a high level  of formal human i n s t r u c t io n ,  but le ss  

p rac t ice  time on the microcomputer. The f indings  fo r  a t t i t u d e  scores 

were s im i la r .
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Hansen, Dick, and Lippert  (1968) repor ted r e s u l t s  when using CAI 

to handle problem sessions  in a co llege physics course.  Results showed 

th a t  the all-CAI group did s ig n i f i c a n t l y  b e t t e r  than the other  groups 

on the achievement measures. The r e s u l t s  of  t h i s  study f a i l e d  to show 

such an advantage of  a predominantly CAI trea tment.

Edward e t  a l .  (1975) in the summary of  reviewed research reported 

nine studies  have shown t h a t  CAI as a supplement to formal human 

in s t ru c t io n  i s  more e f f e c t i v e  than human in s t ru c t io n  alone.  The 

f indings of th i s  study show no c l ea r  advantage of  high or  low level 

of  human in s t ruc t ion  in computer learning.

I f  subsequent s tudie s  with g r e a t e r  numbers of  subject s  were to 

generate r e s u l t s  cons i s ten t  with t h i s  s tudy,  one could begin to  question 

the common as se r t ion  t h a t  high in s t r u c to r  p r o f i l e  or  an in s t ruc t iona l  

canned program are necessary to f o s t e r  po s i t i v e  a t t i t u d e s  of  subjec ts  

toward computers. One cou ld 'a l so  begin to  quest ion the need fo r  the 

added work of  d i r e c t  human in s t ru c t io n  and canned programs.

Suggestions f o r  Further  Research

1. To determine the g e n e ra l i z a b i l i t y  of  the r e s u l t s ,  t h i s  study 

should be rep l i ca ted  with g r ea te r  numbers of sub jec t s  and with o ther  

t a rg e t  populat ions.

2. Further  study should be conducted to  t e s t  the following 

var iab les  separa te ly :

(a) p rac t ice  time;

(b) human in s t ruc t ion  or t r a d i t i o n a l  a s s i s t e d  non-computer 

i n s t ru c t io n ;
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(c) canned programs; and

(d) p r in ted  m a te r i a l s .

3. Further  s tud ie s  should be conducted to  determine the  r e l a t i v e  

e f f e c t s  between CAI as a supplement or complement to high formal human 

in s t ru c t io n  and high formal i n s t r u c t io n  alone.
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Name______

Date

A t t i tudes  Toward Computers*

The purpose of  t h i s  ques t ionna i re  i s  to  f ind  out  what you think 
about computers. F i r s t ,  please give the  following information.

Check one of  the fol lowing:

A. I have never used a computer.
B. I have used a computer, but le s s  than

f iv e  t imes.

C. I have used a computer more than f i v e  t imes .

On the  following pages th e re  a re  d i f f e r e n t  top ics  fo r  you to 
descr ibe .  Your descr ip t ion  can be made by marking the l i s t  o f  words 
on the page. Each p a i r  of  words goes toge the r .  For example, i f  the 
top ic  were "Use of  Computers in Education,"  you might fee l  t h a t  the 
word "good" descr ibes  "Use of  Computers in Education" b e t t e r  than 
"bad." Your answer would look l i k e  t h i s :

good l x |  I I I 1 1 I bad

Or, you might fee l  t h a t  both words descr ibe  the top ic  "Use of 
Computers in Education" equal ly  wel l .  Then your answer would look 
l i k e  t h i s :

good I I  I 1 x ] I 1 I bad

You might fee l  t h a t  "bad" i s  a b e t t e r  descr ip t ion  of "Use of  
Computers in Education" than "good." Then your answer would look 
l i k e  t h i s :

good I I  I I I I I x I bad

Never put more than one mark f o r  each pa i r  of  words, but be sure 
to  mark every p a i r  of  words.

Do not spend more than a few seconds on each p a i r  of words.
I f  you have any ques t ions ,  ask them now before you begin.

*Semantic D i f f e ren t ia l  Scale from S h i rey ' s  A t t i tudes  Toward Computers.
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Name______

Date

good
strange
foo l i sh

simple
valuable

unsuccessful
important

unpred ic tab le
mysterious

confusing

1 1 1 1 1 1 _J 1
1 1 1 1
1 1 1
1 1 1
1 1 1 1
1 1 1
1 1 I
1 1 1
1 1 1
1 1.

bad
unfami li a r

wise
complicated
worthless
successful
unimportant
pred ic tab le
understandable

c l e a r

How would you fee l  about using a compute r  yoursel f?

good

strange
foo l i sh

simple

valuable
unsuccessful

important
unpredictable

mysterious
confusing

-1 1---- bad
fam i l i a r  

J wi se
J  complicated 

_j worthless 
J  successful  
_| unimportant 
_| p red ic tab le  
J  understandable 

I c l e a r
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Name______

Date

The Use of  Computers in Education,

bad
fa m i l i a r  

wise
complicated 
worthless 
successful  
unimportant 
p red ic tab le  
understandable 

J c l e a r

good
strange
foo l i sh

simple
valuable

unsuccessful
important

unpred ic tab le
mysterious

confusing
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Name

Date

Microcomputer Knowledge Test

1. What i s  the typical  data processing operat ion?

Score 
  2  points

2. The four basic components (conf igura t ion)  of  a computer system 
are :

Score
(a) ~
(b) ______  1
(c) ______  1

3. What is  the function of  a s torage  u n i t  or  in te rna l  memory?

Score
2

4. What are the functions  of a CPU (or cent ra l  processing un it )?  

Score
(a) 1
(b) ______  1
(c) ______  1

5. We communicate to  the Apple II  by using (a) 
ca l led (b) ____________

Score
(a) ~ T ~
(b) ______  2

6 . A se t  of in s t ru c t io n s  th a t  t e l l s  the  microcomputer what to  do 
and how to do i t  i s  _____________.

Score
2
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7. A computer program someone has w r i t t e n ,  checked, and s tored on 
a d i s k e t t e ,  d i sk ,  magnetic t a p e ,  or  c a r t r id g e  f o r  o ther  people 
to use i s  ca l l ed  a(an) _____________.

Score
2

8 . What i s  the sequence of  commands t h a t  we use to  access the canned 
program?

Score
(a) ~ 1 ~
(b) ______  1
(c) ______  1

9. I f  you type th i s  program on the keyboard of  the  Apple II  and then 
you type RUN and press RETURN, what i s  the output  of  th i s  
program?

10 REM THIS IS A SIMPLE PROGRAM 
20 PRINT "PENN STATE NUMBER"
30 PRINT 
40 PRINT

Score
(a) ~ r ~
(b) _ _  1
( c )  ______  1

10. What i s  the r e s u l t  of t h i s  program?

5 LET T=16 
10 PRINT "P=", 2*T 
20 END

Score
2

11. Which command do you use to  c l e a r  the  memory but  not c l e a r  the 
monitor or  CRT screen?

(a) HOME
(b) CLEAR
(c) NEW
(d) LIST

Score
2
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12. What i s  the output  of the following program?

10 REM *TEMPERATURE CONVERSION*
20 REM *C=(F-32)/9*5*
30 LET F=59
40 LET C=((F-32)/9)*5
50 PRINT C
Type RUN and h i t  RETURN

Score
2

13. From quest ion 12, i f  you type l in e s  l i k e  t h i s  - -  30 INPUT F— 
then you type RUN and h i t  RETURN, what is  the  di sp lay  on the 
screen?

Score
2

14. What i s  the output  of the fol lowing program? How can we stop 
the execution of  t h i s  program?

5 REM AN INTRODUCTORY PROGRAM
10 PRINT "BOB"
20 PRINT "HOW ARE YOU?"
40 GO TO 10
Type RUN and h i t  RETURN

Score
(a) 2
(b) _____  2

15. I f  you want to  s to re  the w r i t t en  program on the d i s k e t t e ,  what 
type of  command do you use? (Give an example)

Score
2



www.manaraa.com

79

16. I f  you en te r  a program in t h i s  order:

30 IF A=2 THEN PRINT "NO"
10 INPUT A
40 IF A=3 THEN PRINT "MAYBE"
20 IF A=1 THEN PRINT "YES"
50 END

(a) Can the  computer run the  program?
(b) What command can we use to  make these  l in e s  be in order?

Score
(a) _____ 2
(b) ______  2

17. I f  you use the computer, show what a run wil l  look l i k e  on your 
screen.

110 LET P=1
120 PRINT 2*P
130 LET P=P+1
140 IF P>4 THEN GO TO 160
150 GO TO 120
160 END

Score
4

18. (a) What i s  the var iab le  in the  above program? (b) How many 
times does the statement GO TO pass control  to  l i n e  120?

Score
(a) 2
(b) _____  2

19. What wil l  the computer p r in t  i f  given the following command?

PRINT (95-14/2)+7*l0

Score
2

20. What i s  the order of  a r i thm et ic  in BASIC language (from highes t  
p r i o r i t y  to  lowest) without parentheses?

Score
2
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21. What word i s  used to label  a s tatement in a program? (Give an 
example)

Score
2

22. How can you de le te  a l i n e  in a program?

Score
2

23. Which of  these i s  a var iab le?

(a) 1.75
(b) 0 0 0

(c) B
(d) Z9
(e) Both (c) and (d)
( f )  All of  these

Score
2

24. Which of  these w il l  p r i n t  a whole number?

10 REM INTEGER 
20 PRINT 8*3/5 
30 PRINT INT (4.8)
40 PRINT ABS (-19.7)
50 END

Score
2

25. Which of  these wil l  give you the square roo t  of  9?

5 PRINT INT (9)
10 PRINT SQT (9)
15 PRINT SQR (9)
20 PRINT ABS (9)

Score
2
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26. How can you get  a random number between 1 and 60 in Applesoft?

(1) 5 LET A=RND(1)
10 LET A=A*60 
15 PRINT INT(A)

(2) 10 LET A=RND(60)
20 PRINT A=INT(A)
30 PRINT A

Score
2

27. What wil l  the program p r in t?

10 LET C=35
20 LET C=C+40
30 PRINT C
40 END

Score
2

28. What command do we use to  d isp lay  l ines  20 through 60 of  t h i s  
program?

10 LET S=14
20 LET A=S*S
30 PRINT “AREA OF A SQUARE"
40 PRINT “SIDE+"
50 PRINT S
60 PRINT "AREA+"
70 PRINT A
80 END

Score
2
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29. I f  you use the computer, show what a RUN wil l  look l i k e  on your 
screen.

10 LET B=ll 
20 LET B=B-1 
30 PRINT B
40 IF B=0 THEN GO TO 60
50 GO TO 20
60 PRINT "BLASTOFF!!!"
60 END

Score

30. Which l i n e  in the above program modifies a counter? 

Score

Key

1 . Input-*-Data Processing-)-Output

2. (a) Input u n i t
(b) Microprocessor un i t  or  processor  un i t  

or  cen t ra l  processing u n i t  o r  CPU
(c) Storage u n i t  or  memory u n i t  or  in terna l  

memory
(d) Output u n i t

3. Store both information and in s t ru c t io n  (un t i l  needed).

4. I n t e r p r e t  in s t ru c t io n s  
Control t h e i r  execution 
Perform a l l  the ca lcu la t ions

5. (a) Computer language
(b) BASIC or  PASCAL

6 . A BASIC program or a PASCAL program or a computer program

7. Canned program

8 . (a) CATALOG
(b) LOAD program name
(c) LIST or RUN

9. (a) PENN STATE NUMBER
(b) Blank l in e
( c )  1
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10. P = 32

11. (c) NEW

12. 15.

13. ? (quest ion mark)

14. (a) Endless loop
(b) Press CRTL and hold C down, or  press RESET

15. SAVE program name

16. (a) Yes
(b) LIST

17. 2 
4 
6 
8

18. (a) p
(b) 3 times

19. 18

20. M u l t i p l i c a t i o n ,  d iv i s i o n ,  ad d i t io n ,  and sub t rac t ion .

21. REM charac te rs

22. Type the l i n e  number and h i t  RETURN

23. (e)

24. PRINT INT (4.8)  or  l i n e  30

25. PRINT SQR(9)

26. ( 1 )

27. 75

28. LIST 20-60

29. 10
9
8

i
BLASTOFF!!!

30. Line 20
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T ab le  V III

Questions fo r  the Microcomputer Knowledge Test  
Drawn from Teaching Sessions

Question Sessions Question Sessions

1 11 16 5,6

2 11 17 6,7

3 11 18 7

4 11 19 2

5 1 2 0 2

6 11 21 8

7 11 2 2 3

8 3 23 5

9 2 , 1 0 24 9

1 0 3,4 ,5 25 9

11 3 26 4,9

1 2 4 27 3,4 ,5

13 5 28 3 ,4 ,5 ,10

14 6 , 8 29 7

15 3 30 7,8
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Plan 1 fo r  T-l (Teacher-Guided Approach)

Session 1

Object ives

Each sub jec t  wil l  learn (pp. 4-5):

1. The computer t e rm in a l ' s  keyboard.

2. What the computer memory looks l ik e .

3. I n t e r p r e t e r

4. BASIC words

5. PRINT statements and RETURN key.

Materials

Each sub jec t  wil l  be provided with an Apple II  microcomputer, 

i n s t ru c t io n a l  canned program on a d i s k e t t e  or  f loppy disk  coupled with 

learning  m a te r ia ls  which contain lessons 1-5, and pencil  and paper.

Procedure

1. Conduct a general discussion according to  the o u t l in e  of  the 

ob je c t ives  (30 minutes) .

2. Each sub jec t  follows the menu-driven d isplays  on the CRT 

screen from summary of lesson 1 , p a r t  1 to  p r a c t i c e  problem 

o f  lesson 1 , p a r t  1 .
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S e s s io n  2

Objectives

Each su b jec t  wil l  learn  (pp. 6-7):

1. Ari thmetic using PRINT.

2. Order of  a r i thm et ic  operat ion.

3. Order of  a r i thm et ic  operat ion  when parentheses a re  used.

Materials

Same as Session 1.

Procedure

1. Conduct a general d iscuss ion  according to the ou t l ine  of the 

ob je c t ives  (30 minutes) .

2. Each sub jec t  fol lows the  menu-driven d isplays  on the CRT 

screen from summary of lesson 1 , p a r t  2  to  p r a c t i c e  problems 

of  lesson 1 , p a r t  2 .

3. RUN QUIZ 1 or  s e l f - t e s t  1.

Session 3

Object ives

Each sub jec t  wil l  learn  (pp. 8-9) :

1. A simple program

2. Line number

3. RUN command

4. LIST command

5. NEW command
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6 . DEL command

7. END command

8 . STOP command

9. RETURN key

Materials

Same as Session 1.

Procedure

1. Conduct a general discussion according to  the o u t l in e  of  the 

objec t ives  (30 minutes) .

2. Each sub jec t  follows the menu-driven di splays  on the CRT 

screen from summary of  lesson 2 , par ts  1 and 2  to p rac t ice  

problems of  lesson 2 , pa r t s  1 and 2 .

3. RUN QUIZ 2 or  s e l f - t e s t  2.

Session 4

Object ives

Each subjec t  wil l  learn (pp. 10-13):

1. LET in s t ru c t io n  se t s  a var iab le .

2. PRINT in s t ru c t io n  and var iab le .

Materials

Same as Session 1.
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Procedure

1. Conduct a general d iscuss ion according to  the  o u t l in e  of  

the ob jec t ives  (30 minutes) .

2. Each sub jec t  fol lows the menu-driven d isp lays  on the CRT 

screen from summary of  lesson 3,  p a r t  1 to  p r a c t i c e  problem 

of lesson 3,  p a r t  1.

Session 5

Object ives

Each sub jec t  w il l  learn  (pp. 13-14):

1. INPUT statement  and va r iab le .

2. Format of  INPUT statement .

Materials

Same as Session 1.

Procedure

1. Conduct a general d iscuss ion  according to  the o u t l in e  of  the 

ob je c t ives  (30 minutes) .

2. Each sub jec t  fol lows the menu-driven d isplays  on the CRT 

screen from summary of  lesson 3,  p a r t  2 to  p ra c t i c e  problem 

of lesson 3, p a r t  2.

3. RUN QUIZ 3 or  s e l f - t e s t  3.
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S e s s io n  6

Objectives

Each sub jec t  w il l  le a rn  (pp. 14-15):

1. GOTO s tatement .

2. An i n f i n i t e  loop with GOTO.

3. To break loop with CTRL key while press ing the key fo r  

l e t t e r  C.

Mater ials

Same as Session 1.

Procedure

1. Conduct a general d iscuss ion  according to the  o u t l in e  of 

ob jec t ive s  (30 minutes) .

2. Each sub jec t  follows the  menu-driven d isp lays  on the CRT 

screen from summary of  lesson 3, p a r t  1 to p ra c t i c e  problem 

of lesson 4,  p a r t  1.

Session 7

Object ives

Each sub jec t  w il l  learn (pp. 16-18):

1. IF-THEN and GOTO statements on a c e r t a in  condit ion.

2. Summary of  s igns (=, <, > , . e t c . )  which can be used in a 

computer program.

Mater ia ls

Same as Session 1.
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Procedure

1. Conduct a general d iscuss ion according to the ou t l ine  of  

the  object ives  (30 minutes) .

2. Each sub jec t  follows th e  menu-driven displays  on the CRT 

screen from summary of  lesson 4, p a r t  2 to p ra c t i c e  problems 

of  lesson 4,  p a r t  2.

3. RUN QUIZ 4 or  s e l f - t e s t  4.

Session 8

Objectives

Each sub jec t  wiIT learn (pp. 18-21):

1. How to s e t  up the Counters by using a LET statement.

2. REM statement ( t e l l s  BASIC in t e r p r e t a t i o n  to  ignore t h i s  

l i n e ) .

Materials

Same as Session 1.

Procedure

1. Conduct a general discussion according to  the o u t l in e  of 

the object ives  (30 minutes) .

2. Each subject  follows the menu-driven displays on the CRT 

screen from summary of  lesson 5, p a r t  1 to p rac t ice  problems 

of  lesson 5, pa r t  1.
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S e ss io n  9

Objectives

Each sub jec t  w il l  learn  (pp. 21-23):

1. Library func t ions :

X = INT (y)

X = ABS (y)

X = RND (1)

X = SQR (y)

2. Nested parenthes is

3. Other l i b r a r y  functions :

X = SIN (y)

X = COS (y)

X = TAN (y)

X = ATAN (y)

X = LOG (y)

4. ENTER and RUN some sample programs.

Materials

Same as Session 1.

Procedure

1. Conduct a general d iscuss ion according to the o u t l in e  of  

the ob jec t ives  (30 minutes) .

2. Each su b jec t  follows the menu-driven d isplays  on the CRT 

screen from summary of  lesson 5, p a r t  2 to  p rac t ice  problems 

of lesson 5,  p a r t  2.

3. RUN QUIZ 5 or s e l f - t e s t  5.
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S ess io n  10

Objectives

Each subject  wil l  learn (pp. 23-25):

1. HOME in s t ru c t io n .

2. PRINT command causes a blank l in e .

3. PRINT command with comma and semicolon.

4. TAB command.

Materials

Same as Session 1.

Procedure

1. Conduct a general discussion according to the o u t l in e  of the 

object ives  (30 minutes) .

2. Each subjec t  follows the menu-driven di splays  on the CRT 

screen from summary of  lesson 6 , p a r t  1 to  p rac t ice  problem 

of lesson 6 , pa r t  1 .

3. RUN QUIZ 6  (sample p a r t ) .

Session 11

Objectives

Each subject  wil l  learn (pp. 1-20) the hardware:

1. To understand t h a t  the computer i s  a valuable tool t h a t  can 

solve problems, p r i n t  words, draw p i c tu r e s ,  s to re  information,  

r e t r i e v e  information,  compare information,  play games, e tc .
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2. To id e n t i fy  the  bas ic components (or  computer conf igura t ions)  

o f  a general-purpose computer system.

3. To id e n t i fy  and explain the  functions of  the bas ic components 

of  an Apple II  microcomputer.

4. To define and explain the terms hardware, sof tware ,  micro

computer, microprocessor,  RAM, ROM, processor ,  input  u n i t ,  

output  u n i t ,  and binary.

Materials

Same as Session 1.

Procedure

1. Conduct a general d iscuss ion  according to  the o u t l in e  of  the 

ob je c t ives  (30 minutes) .

2. S e l f - t e s t i n g .
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Plan 2 fo r  T-2 (Independent Learning Approach 

with Minimum Human In s t ru c t io n )

Session 1 -  Session 11 

Object ives

Each su b jec t  fol lows the same ob jec t ive s  of  Plan 1 fo r  T-l 

from Sessions 1-11.

Mater ials

Each su b jec t  has the same m a te r ia l s  as in Plan 1 fo r  T-l from 

Sessions 1-11, except  the i n s t ru c t io n a l  canned program on a 

d i s k e t t e  or  f loppy d i s k .

Procedure

1. No formal i n s t r u c t i o n ,  with minimum human in s t ru c t io n .

2. Each sub jec t  fol lows the same lesson plan of  the same

m ate r ia l s  as in Plan 1 fo r  T-l from Sessions 1-11,

re spec t ive ly .

3. S e l f - t e s t  the same as in Plan 1 fo r  T-l from Sessions 1-11.

.4. Teacher was on c a l l  (see data on page 96).
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T ab le  IX

Number of Questions Asked by Subjects 
Within a 15-minute Period 

in Each Session fo r  T-2

April 1 8 — 6 quest ions 

" 19 — 4

"  20  —  2 "

“ 21 — 9 "

" 25 — 4

" 26 — 2

" 27 — 3

" 28 — 5

May 2 — 2 

" 3  — 4

" 4  — 3

Average number of  ques t ions asked in 15 minutes: 4. 

Approximately 40 seconds required  to respond to each ques t ion.
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