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ABSTRACT 

THE PERSONAL COMPUTER AT HOME: 

FAMILY USE AND TEACHER ENCOURAGEMENT 

FOR STUDENT LEARNING 

MAY 1990 

JOHN D. MARVELLE, B.A., BRIDGEWATER STATE COLLEGE 

M.Ed., BRIDGEWATER STATE COLLEGE 

Ed.D., UNIVERSITY OF MASSACHUSETTS 

Directed by: Professor Robert L. Sinclair 

This study explores the nature of computing-at-home for 

student learning and examines some ways computer-using 

teachers are encouraging use of personal computers at home. 

The study answered two research questions: 

1. How do families who have a personal computer at home 

use them for student learning? 

2. To what extent do computer-using teachers encourage 

their students to use home personal computers for learning? 

Data were collected from two samples. The first 

consisted of PC-owners who read A+ Magazine. This sample of 

self-selected participants described, in 500-words, how they 

used their Apple II to teach at home. Using content 

analysis, the investigator documented three patterns of how 

vii 



families used PCs at home for student learning: (1) Parent 

as Child's Teacher; (2) Child as Teacher; and (3) Child 

Teaching Self. Data also implied that families considered 

the PC a valuable educational tool that increased learning 

and helped improve attitudes toward learning. 

The second sample consisted of 178 computer-using 

teachers who attended the Minnesota Educational Computing 

Conference on November 12-14, 1989. Data collected from a 

self-administered questionnaire implied 79% of the sample 

encouraged students to use PCs at home. Seventy—two percent 

indicated they had talked with students' parents about using 

PCs at home to promote learning, and 46% indicated they had 

loaned software to students for use at home to reinforce a 

concept or skill. 

The study also uncovered data for future research. A 

statistically significant relationship existed between 

teacher PC ownership and (a) teacher encouragement of 

students use of home PCs to complete school-related 

assignments, and (b) teachers talking with students' parents 

about using the home PC to promote learning. 

Recommendations for practice were proposed. The 

primary recommendation was to encourage educators and school 

districts to explore ways to support use of PCs by families, 

while also being conscious of issues of equity. In order 

for the home-based PC to be an effective educational tool, 
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educators need to find ways to coordinate with families to 

maximize its use. 
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CHAPTER I 

INTRODUCTION 

Statement nf Problem 

Recent advances in microcomputer technology have 

greatly decreased the cost and increased the power of 

computers. The result: computers are now available to a 

large segment of the population for use at home. The 

application of the technology has been so dramatic and 

rapid that even the astute observer Alvin Toffler didn't 

mention the personal computer in his book. Future Shock, 

though he wrote it only 20 years ago. 

Computers, which initially cost millions of dollars and 

occupied entire buildings, now cost only a few thousand 

dollars and can be easily placed on a desk top or carried 

in a brief case. Tumbling computer prices and gigantic 

media campaigns have induced many families into purchasing 

one or more computers for use at home. 

The hoopla over personal computers has resulted in 

thousands of books and articles being written touting the 

many uses for computers in the home--ranging from preparing 

income taxes and keeping personal inventories to creating 

personalized greeting cards and working at home by 

"telecommuting." Many writers describe the personal 
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computer as an educational tool that can supplement the 

education a child receives in a traditional classroom 

(Borsecnik, 1987; Brenner & Endreweit, 1984; Huntington, 

1984; Marsh, 1984; Reed, 1985; Scharf, 1984). it also can 

be used for "distance learning"--taking classes on a 

correspondence basis (U.S. Congress, 1989; Zemel, 1989). 

In the early and mid-80's, many personal computer 

marketing campaigns suggested that computers were 

instruments of social advancement and an important 

investment in the future of children. Some advertisements 

even claimed that if parents didn't purchase a computer for 

home use they would be risking their children's future 

(Cohen, 1982; Galanter, 1984). 

Currently, the Indiana Department of Education is 

considering how technology in the home, specifically the 

personal computer, can become a catalyst for improving 

education. The Buddy System Project will eventually 

provide every Indiana student in grades four through twelve 

with a personal computer for use at home. The project's 

feasibility is being tested in five schools throughout the 

state (Apple Computer, 1989). 

Although the demand for home computers has not been as 

rapid as observers in the early 80's expected, the latest 

research indicates one out of every five households in the 

United States owns at least one personal computer. This is 
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an installed base of 20.6 million units. By 1992, the 

penetration of personal computers into U.S. households is 

expected to be more than 30% (Link Resources, 1988a) 

Early studies by Talmis (1984) and Giacquinta, Ely, and 

Smith-Burke (1984), reported that parents purchased 

computers to supplement their children's education. Market 

research suggests this may still be the case. According to 

two recent studies, households with children express an 

interest in personal computers and are more likely to own a 

computer than the general population (Link Resources, 

1988a; Wessel, 1989). According to Venkatesh and Vitalari 

(1987b), "families with children rank education and 

entertainment higher than other use when compared to 

families without children" (p. 34). These findings have 

led to the conclusion that parents are looking to computers 

as a way to help their children get ahead in school. 

Families buying personal computers expect to use them 

productively. Yet, unlike television, computers are 

somewhat difficult tools to use. At this time, most 

observers would agree that there are more personal 

computers in homes than there are families who fully 

understand how to use them. While personal computers can 

be an effective tool for learning at home, few families are 

prepared for this new aspect of home life. 
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Though thousands of books, articles, and advertisements 

have been written about the family-owned personal computer 

(for examples, see Business Week, 1981; Time., 1983), much 

of the substance has been speculative. The fact remains 

that little research has been undertaken to investigate how 

personal computers are used in home settings for 

educational purposes. Some computer proponents claim that 

personal computers in home settings are changing education, 

both in homes and in schools (Apple Computer, 1989; A. 

Bork, personal conversation, December 3, 1984). Others 

suggest that many computers are gathering more dust than 

data in family attics with "pong" video games, Citizen-Band 

radios, and other fads of the 1970's and 1980's (Zientara, 

1984). Still, most observers agree that by the 21st 

century personal computers will be as common in American 

homes as television sets are today. If they are correct, 

the personal computer probably will have a significant 

impact on American homes particularly in areas such as time 

allocation and family dynamics, including those areas 

linked to learning (Venkatesh & Vitalari, 1987a). 

Clearly, if personal computers in homes are going to 

have a positive impact on student learning, families and 

educators will need to learn more about the nature of 

educational computing at home. Determining emerging 

dynamics surrounding the presence of personal computers in 
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homes is an important step in minimizing negative 

consequences and maximizing potential educational benefits. 

To this end, the present study explores the nature of 

computing at home for student learning and examines some of 

the ways computer-using teachers are encouraging the use of 

personal computers at home. 

Purpose of Study 

This study had a twofold purpose. First, to discover 

how families who have a personal computer at home use them 

for student learning. Second, to find out to what extent 

computer-using teachers encourage their students to use 

home personal computers for learning. Since the study was 

exploratory in nature, no specific hypotheses were 

constructed. The study attempted to answer the following 

two research questions: 

1. How do families who have personal computers at home 

use them for student learning? 

2 . To what extent do computer-using teachers encourage 

their students to use home personal computers for learning? 
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Definition of 

The terms used in this study have meanings easily 

agreed upon by most researchers. However, there are some 

words that are used in particular ways, due to the nature 

of this study. These terms are defined below to ensure 

against misinterpretation. 

Apple II computer, also called "Apple tt." 

Apple II refers to a family of personal computers, 

manufactured by Apple Computer, Inc., that includes the 

Apple II, Apple II Plus, Apple He, Apple lie, and the 

Apple IIGS. (The Apple IIGS had been recently introduced to 

the market when this research was conducted.) The Apple II 

family of personal computers has the largest market share 

of any personal computer in the education market. It is 

second to the Commodore 64 in the consumer market (See 

Figure 1) . 

Most industry observers consider the Apple II the 

premier personal computer for education. The Apple II 

computer costs between $900.00 (for the Apple lie) and 

$2000.00 (for the Apple IIGS). 

Family, also called "household." 

Throughout this study a family is defined as a group of two 
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or more people with at least one adult and one child, who 

are living together. 

Home, also called "home netting." "home environment." and 

—learning environment " 

The physical place in which a family resides and its 

accompanying learning environment or curriculum. The 

learning environment includes both the external 

environmental conditions (those deliberatively created) and 

the internal environment conditions (those perceived by 

learners) that either promote or hinder learning. Sinclair 

and Ghory (1979) use the term "learning environment" and 

the word "curriculum" interchangeably as is the intention 

in this study. 

Computing at home, also called "home computing." 

This term is used to suggest the use of a personal computer 

in a home setting. 

Personal computer_also called "PC." "home computer," and 

"microcomputer." 

A personal computer is defined as a programmable unit 

consisting of a Central Processing Unit (CPU), keyboard, a 

visual display monitor, and a disk drive storage device. 

The leading personal computer manufacturers include Apple 
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Computer, Atari, Commodore, Compaq, IBM, and Tandy 

Corporation. Figure 1 shows computer manufacturers' market 

share of personal computers in homes. Figure 2 presents a 

list of the most popular personal computer models found in 

homes today. 

This study excludes video-game machines, such as 

Nintendo, Atari 2600, Atari 5200, and the Sega system. 

Although these machines are technically computers, they are 

not programmable and are rarely used for other than pure 

entertainment. 

Review of the Related Literature 

This study draws upon a large body of work related to 

families' at-home use of personal computers for student 

learning. The review of the literature, organized into two 

parts, develops a context for the present study. The first 

part discusses the influence of the family environment upon 

student learning. The second part reviews the research on 

the use of personal computers at home. 

Significance of Study 

At present, there is very little research that either 

investigates how families use the personal computer at 

8 



Computer Manufacturers' Market Share 

of the Consumer Market 

Commodore 
24% 

IBM compatible 21% 

Atari 
8% 

IBM 
13% 

Other 
12% Apple 

22% 

Fig. 1. Computer Manufacturers' Market Share of the Consumer 

Market. 

* Information from Link Resources, 1988a & 1988b. 
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home, or how teachers encourage the use of personal 

computers at home for student learning. Most of the 

research on home personal computers has been conducted by 

market research organizations who are primarily interested 

in the number of units sold, the buying behavior patterns 

of the markets, and speculation about the future. While 

these studies help identify who owns personal computers and 

purchase motivation, they do not determine the specific 

ways families use personal computers for education. The 

process and content of PC home use has largely been 

unexamined. The related issue of teachers' encouragement 

of the use of home personal computers by students also 

remains unexplored. 

By concentrating on the ways families who own personal 

computers use them for student learning, this study 

uncovers information that is important to educators and 

families alike. By exploring the extent to which teachers 

encourage their students' use of personal computers at 

home, this study provides school decision-makers and 

teacher trainers with insight into how computer-using 

teachers currently regard the home personal computer. This 

study also identifies some variables that may be related to 

teacher encouragement of at-home use of PCs by students. 

Since the use of personal computers in homes for 

learning is an emergent phenomenon, the present study adds 
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to the knowledge about this young field and suggests 

directions for additional research. 

Delimi t at- i grift 

This section discusses several delimitations implied by 

the approach of the present study. 

First, since the study was exploratory and descriptive 

in nature, the researcher made no attempt to develop a 

standardized instrument. The study exclusively uses self- 

administered and self-reporting instruments, developed by 

the researcher, and by magazine editors. While they were 

reviewed for face validity, these instruments have not been 

previously used and, therefore, are open to questions of 

reliability and validity. In some instances, the 

procedures used to administer the instruments may have 

encouraged the misreporting of data. For example, teachers 

who completed the Teacher Utilization of Student's PCs at 

Home questionnaire may have felt rushed by having to 

respond to the survey on an exhibit floor of a computer 

conference. Families responding to the "How I Use the II 

to Teach" contest most likely felt they were doing 

something interesting or unique and, in all probability, 

were motivated to respond by the prizes offered. This 

motivation may have encouraged some respondents to 
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enhance” their reports t 

light for judging. 

o put their entries in a better 

Second, the results of this study are limited to the 

samples from whom data were collected. Although 

information was gathered from two samples consisting of 

national populations, there was no effort to control 

demographics. No effort was made to ensure that samples 

were representative of larger populations either of 

families owning personal computers or educators who used 

PCs in their classrooms. In addition, these samples were 

not generated in a random fashion. Since computer-owners 

are' for the most part, a homogeneous group, the researcher 

relied on participant self-selection to create the sample 

of PC-owning families. The sample of computer-using 

educators was generated in a non-purposeful manner, i.e., 

approaching conference participants haphazardly and 

requesting their willingness to participate in a study. 

Furthermore, the findings about how families use an Apple 

II computer cannot necessarily be generalized to families 

who use other brands of personal computers. The price of 

an Apple II computer is higher than other brands of 

computers and, according to many observers, the educational 

software for the Apple II is of better quality and more 

abundant. 
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In summary, decisions concerning the design of this 

study were made to ensure rigor and precision. The 

procedures and techniques used have been developed to 

reduce difficulties and address anticipated shortcomings. 

The confidence in generalizing the findings of this study 

is affected by decisions made to limit the scope of the 

research. Efforts to control the delimitations would have 

involved considerably more time and funds. By being aware 

of the delimitations of the study, it is possible to 

interpret findings in a manner that matches the level of 

idence of the data. One additional note: the present 

study and other studies on this topic are greatly impacted 

by continued rapid evolution of computer technology. While 

on one hand, this gives special importance and urgency to 

research about this subject, it requires that any study 

generalizations be both time- and context-bound. 

Approach to Study 

In this study the investigator's design consisted of 

four interrelated stages that addressed the two research 

questions: sample selection, instrument development, data 

collection, and data analysis. 

The study collected data from two samples of two 

separate populations. The first sample consists of 
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computer-owners who read A± Magazine, a leading national 

computer publication. This sample was created by reader 

self-selection. Readers were asked to describe, in 500 word 

essays, how they used their Apple II computer to teach. 

The second sample consisted of computer-using educators 

who attended the Minnesota Educational Computing Conference 

(MECC '89) held in Minneapolis, Minnesota on November 12- 

14, 1989. The investigator created this sample by 

approaching MECC '89 attendees as they walked passed the 

American School Publishers' exhibit booth and as they 

waited for a conference workshop. Attendees were asked if 

they were computer-using teachers and about their 

wi 11 in<?ns s s to participate in a study. Attendees who 

responded affirmatively to both guestions were given a 

self-administrated, 13-question survey. Upon completing 

the survey, the study participants received "Apple" t- 

shirts. 

Lastly, the researcher analyzed and interpreted all the 

data collected, answered the two research questions, and 

generated recommendations for further research. 

Chapter Outline 

The chapters that follow provide a detailed description 

of the study. Chapter II develops a framework for the 
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important concepts explored in the study. Chapter III 

describes the design and details the procedures used in 

carrying out the study. Chapter IV reports, analyzes, and 

interprets the findings as they relate to the research 

questions. Chapter V summarizes the study, reports the 

conclusions, and makes recommendations for further 

research. Lastly, references and several appendices 

provide supplemental information. 
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CHAPTER II 

REVIEW OF RELATED LITERATURE 

This chapter develops a context for the study. It is 

divided into two major sections. The first section reviews 

and summarizes the literature on the affect the family and 

its home environment have upon student learning. The 

second section examines the literature related to the 

personal computer at-home as an educational tool. 

The Family, the Home Environment and its 

Affect on Student Learning 

Research on the family's use of personal computers for 

student learning begins with an examination of how the 

family and the home environment affect a child's 

educational achievement in general. This section begins 

with a brief historical point of view of intelligence. 

Then the review is approached from two perspectives. 

First, there is a discussion of studies concerning 

relatively unalterable demographic and socioeconomic (SES) 

variables, such as, family income or ethnic background. 

The second focus concerns what parents actually do when 

interacting with their children. Lastly, the review 

summarizes the literature. 
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Intelligence;-A Historical Point of Vipw 

Conventional wisdom in the first half of the twentieth 

century suggested that intelligence was fixed and its 

development predetermined. With few exceptions, textbooks 

written before World War II presented the view that 

intellectual growth could not be affected. The role of 

parents, therefore, was to allow intellectual growth to 

unfold naturally toward its predetermined capacity. 

Parents, during the decades between 1915 and 1935, were 

warned against playing with their small infant, lest 

overstimulation interfere with the child's growth (Hunt, 

1961). 

J. McVicker Hunt in Intelligence and Experience was one 

of the first theorists to raise questions concerning the 

development of intelligence in children. Based on his 

review of the research, in particular the work of Piaget, 

Hunt (1961) concluded: 

. . . it is no longer unreasonable to consider that it 

might be feasible to discover ways to govern the 

encounters that children have with their environments, 

especially during the early years of their 

development, to achieve a substantially faster rate of 

intellectual development and a substantially higher 

adult level of intellectual capacity, (p. 363) 
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Bloom (1964) and his colleagues, while investigating 

many aspects of human development, including general 

intelligence, general achievement, specific aptitudes, 

reading comprehension, vocabulary, sociometric status, 

aggression, and dependence, as well as physical aspects 

such as height, weight, and strength, drew a similar 

conclusion. Based on an analysis of numerous classic 

research studies. Bloom questioned the concept of an 

absolute constant IQ and suggested that intelligence was a 

developmental trait. Bloom went so far as to state that 

33% of a child's achievement at age 18 can be accounted for 

between birth and age six, and another 17% of intellectual 

growth takes place between the ages of six and nine. 

Bloom's research clearly established the importance of 

early childhood as a prime time for children's learning and 

development. More importantly, it suggested that young 

children's caregivers have the opportunity to be their 

primary teachers. Bloom concluded: 

It would seem to us that the home environment is very 

significant not only because of the large amount of 

educational growth which has already taken place 

before the child enters the first grade, but also 

because of the influence of the home during the 

elementary school period. 
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Unalterable Variables and student, Achievpmpnt- 

Research in the late 1960s and early 1970s consistently 

showed family background to be among the most important 

influences predicting a child's performance in school 

(Coleman, et al., 1966; Jencks et al., 1972; Mosteller & 

Moynihan, 1972). 

The first large-scale study of school effectiveness, 

Equality of Educational Opportunity (Coleman, et al., 

1966), clearly underscored the importance of the family on 

educational outcomes. Although the study did not directly 

discuss the relationship of parent roles to student 

achievement, it concluded that family background accounted 

for more in achievement than did the correlation between 

achievement and "school quality." Coleman also found that 

attitudes including self-concept and a sense of control 

over one's environment, probably a result of home 

experience, were highly related to school achievement. 

Jencks et al (1973) went so far as to conclude that 

school reform could do little to reduce the extent of 

cognitive inequality among students. His research found 

that differences in schools were irrelevant in explaining 

differences in attainment among individuals. These 

differences, he explained, were caused by socioeconomic 

status and student IQ. Simply stated, Jencks felt that 

variations in student performance were caused by forces 
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outside of school. m other words, what the child brought 

into the classroom largely determined his or her 

performance there. 

These reports were widely interpreted to mean that 

"schools don't count; it's the family that counts." 

Although this interpretation was an oversimplification, the 

reports helped emphasize that what children brought from 

their homes was a major contributor to their academic 

attainments. It had now become clear that background and 

environment were critically important in the learning 

process . 

For years, study after study continued to attempt to 

correlate academic success or failure with relatively 

unalterable variables. Attempts were also made to relate 

intelligence measures to these same variables, suggesting 

that family conditions that influenced learners were givens 

with which educators must cope. 

In reviewing the literature on the influence of the 

home upon educational attainment and success, Morrison and 

McIntyre (1971) isolated seven aspects of home environments 

that researchers consistently found related to attainment 

and success in school. They categorized these as follows: 

1. Parental attitudes towards education, involving 

interest in school, encouragement to children, and 

aspirations for children's educational and occupation 
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careers; such attitudinal variables consistently 

emerge as being of outstanding importance. 

2. Educational level of the home, involving the amount 

and nature of the formal education received by parents 

themselves; but also the cultural interests of parents 

and particularly the extent to which the reading of 

books is a normal activity in the home. 

3. Family size, important in the years of early 

childhood, probably due to its effect upon the extent 

to which children spend time in conversation with 

adults; and, probably at least partly for the same 

reason, birth order, eldest children tending to be 

most successful. 

4. Quality of maternal care of young children, which 

appears to be particularly related to the development 

of reading skills. 

5. Material prosperity of the home, probably better 

thought of as poverty, since the evidence suggests 

that this factor is important only when income level, 

standards of housing, etc., fall below a certain 

level. 

6. Social disorganization, involving a complex of 

neighborhood phenomena, such as high illegitimacy 

rate, high birth rate, high incidence of crime, 

neglect of children, dirty homes, and broken families. 

Like material prosperity, this factor is probably 

irrelevant to the great majority of children; but for 

children from "problem families" and, more generally, 
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from socially depressed areas of large cities, it 

appears to be of considerable importance. 

7. Abnormal family background, in that one or both 

parents do not live with the child: Psychologically, 

this factor may be closely related to "social 

disorganization," but whereas the latter refers to 

socially depressed neighborhoods, individual children 

in all social classes may have "abnormal" family 

backgrounds and, relative to others of the same class, 

it is middle-class children whose attainment is most 

affected by such backgrounds, (pp. 35-36) 

A body of literature showing the importance of the 

family and its home environments on school achievement was 

growing. Bloom (1976), in Human Characteristics and School 

Learning, identified the home and its environment as the 

primary teaching source for several characteristics basic 

to the work of the schools. He stated: 

The home, especially in the age period of about two to 

ten, develops language, the ability to learn from 

adults, and some of the qualities of need achievement, 

work habits, and attention to tasks which are basic to 

the work of the schools. While homes vary greatly in 

their development of these characteristics, there are 

some homes which do a superb job of developing these 

and related characteristics. The evidence on the 

effect of these characteristics--largely developed in 

the home—has been demonstrated in some of the large- 

scale national and international studies of school 
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learning such as Coleman (1966), Plowden (1967), Husen 

(1967), Thorndike (1973), Comber and Keeves (1973), 

and Purves (1973). All these studies reveal that a 

large portion of the variation in school achievement, 

and especially in verbal abilities, is accounted for 

by the differences in the home environment of children 

in each of the highly developed nations included in 

these reports, (pp. 1-2) 

The influence of the home environment on learning from 

the perspective of demographic variables is convincing. In 

general, this research shows that learning in the schools 

is related to the education and occupations of the parents, 

to the social class and socioeconomic status of the 

parents, and to membership in particular ethnic groups and 

races. Studies of socioeconomic status (which include 

parent education, occupation, and income) reveals 

correlations of +.30 to +.50 between such indices and 

measures of school achievement (Bloom, 1980). 

The next section looks at studies that, in contrast to 

demographic studies, focus on what parents "do" when 

interacting with their children. 

What Parents Do and Student Achievement, 

Rather than examine the economic levels of the parents, 

their level of education, or other status characteristics, 
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some studies have examined the nature of adults 

interactions with children in the home. They focus on 

characteristics, such as language, the ability to learn 

from adults, some of the qualities of need achievement, 

work habits, and attention to task, which are basic to the 

work of the schools. 

A doctoral study by Dave was one of the first to 

examine these issues. Dave's study (cited in Bloom, 1976) 

approached his research with the assumption that the 

P^r®nt s social interaction with their children was most 

influential on their success. Dave interviewed sixty 

mothers in an attempt to assess six different aspects of 

their behavior, which he hypothesized would influence their 

children's attainment. The overall index, based on 

measures of these six aspects, correlated +.80 with the 

general attainments of the children. This high 

correlation, though based on a relatively small sample, 

seemed to confirm that it is the behavior of parents which 

is influential in children's attainment. 

Since Dave's study, many other researchers have 

investigated various social interaction variables, 

including parent-child conversation and game playing. 

Referring to his infant research (work not directly related 

to school achievement), and work done by Bradshaw, Jester 

and Bailey, and Resnick, Gordon (1972) concluded that the 
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amount of conversation in the home, particularly the amount 

directed toward the child, related significantly to child 

performance. 

A study in Ultrecht, Holland, Rupp (cited in Gordon, 

1972) reported that the "cultural-pedagogical" atmosphere 

provided by the parents was significantly related to 

reading success m the first grade among children of lower 

socioeconomic status. According to Rupp, the parents of 

high achievers saw themselves as educators. They practiced 

this by 

...reading to the child, playing table games and word 

games with him, providing educational toys and books, 

reading and possessing books themselves, telling their 

children informative things of their own accord, 

teaching their children preschool skills, going to 

places of interest, (p. 142) 

Reeves (cited in Gordon, 1972), in a multivariate study 

of children used an interview technique and process 

dimensions to uncover relationships between school 

performance of early adolescents and home environment. He 

reported that "...the importance of the mother's attitudes 

and ambitions stands out quite clearly, but these are 

exceeded in importance by the provision made in the home for 

stimulation to learn and to promote intellectual 

development" (p. 147). 
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Miller (cited in Gordon, 1972), in reviewing the 

research on the relationship between family variables and 

scholastic performance in English schools, found the 

following variables positively related to school 

performance: "homes where independent thinking and freedom 

of discussion occur, where there are values conducive to 

intellectual effort, where children's curiosity and academic 

aspirations are supported, and in which there is harmony 

between home and school values" (p. 147) 

Iverson and Walberg (1978), based on a quantitative 

synthesis of 18 studies of the family environment of 5,831 

youth in eight countries, concluded that parent stimulation 

of the child in the family showed a consistently stronger 

relationship with intelligence, motivation, and achievement 

than did measures of socioeconomic status. 

Bloom (1976), in a recollection of his own work 

regarding process variables used in the home, and the more 

detailed studies of Dave, Hanson, and Wolf concluded that 

"...the home is a powerful environment (for good as well as 

harm) for the development of some of the basic 

characteristics of the child that are fundamental to 

further learning in the school" (p. 2). 

The impact of parents as teachers of their children was 

also underscored by Schaefer. After an extensive review 

and synthesis of early childhood development literature, 

27 



Schaefer (1972) concluded that the "...accumulating 

evidence suggests that parents have great influence upon 

the behavior of their children, particularly their 

intellectual and academic achievement, and that programs 

which teach parents skills in educating are effective 

supplements or alternatives for preschool education" 

(p. 238) . In drawing his conclusion, Schaefer pointed out: 

The amount of parental involvement in the child's 

education may explain up to four times as much of the 

variance in the child's intelligence and achievement 

test scores at age 11 as the quality of the schools. 

Douglas (1964), in a national sample of 5,000 children 

in England, found that parent interest and involvement 

with the child's education were far more important 

than the quality of the schools, even after 

statistically controlling for family socioeconomic 

status, (p. 238) 

In addition to writing about the importance of parental 

behaviors on student attainment. Bloom, Gordon, and many 

others suggested that parents can be helped to do a better 

job. "It is possible that many homes which do it poorly 

could do much better if the parents were made more aware of 

the effects of their interactions with their children" 

(Bloom, 1976, p. 2). 

In an examination of the literature on parents as 

teachers, and in particular intervention studies, Gordon 
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(1972) suggested that while the history of parent 

education, especially those under the impetus of the 

poverty programs, were based upon untested, global 

assumptions of what parents know and can do. He suggested 

that we can now be more explicit about the assumptions 

regarding the home's influence on learning. 

It is evident that what parents do with their young 

children in their various roles as information givers, 

managers of the environment, modelers, stage setters, 

and direct teachers does influence child intellectual 

performance both during that time and later on in 

school. We now can predict which specific parental 

behaviors do this. (p. 149) 

The literature on parent education and parent 

participation programs is voluminous. Hundreds of studies 

have examined the relationship of school achievement and 

participation of parents in their children's education both 

within and outside of the school. In school, their roles 

vary from the traditional—homeroom mother and helping out 

on field trips — to acting as classroom aides, or 

participating in Parent Advisory Councils or other 

decision-making bodies. Outside of school, parental roles 

vary from signing report cards and reading teacher notes, 

to helping with homework and initiating other educational 

activities (Ascher & Flaxman, 1985). 
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Zerchykov (1984), categorized parent participation into 

three types: parents acting as advocates, parents in 

decision-making roles, and parents in roles of co-producing 

schooling. The area of parent participation most relevant 

to this study is that of parents in roles of co-producing 

schooling. Becker (1984), in a review of at-home parent 

involvement programs, concluded they were effective in 

improving intellectual functioning and achievement, 

Particularly for low-income, elementary school children, 

and that their effects were sustained for at least one 

year, and in some cases for as long as three to five years 

after the end of the program. 

Barth (1979), in a review of 24 behavior modification 

studies using at-home parental reinforcement for in-school 

academic and behavior change activities, found that what 

parents do at home, as well as what schools do to promote 

and facilitate home learning, made a difference in student 

achievement. While the at-home parental reinforcement was 

initiated by school contacts ranging from daily or weekly 

notes to more elaborate programs, Barth suggested that 

almost any system of regular contact was effective. 

"Despite the desirability of further scrutiny of the 

parameters of home-based reinforcement procedures, the 

wide-scale applications of this system need wait no longer" 

(p. 454) . 
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In a review of 48 studies using various methods of 

parent education designed to impact school achievement, 

Leler (1980) concluded that the more intense parent 

participation, the more effective the results obtained. 

Henderson (cited in Davies, 1988) in two separate 

reports, summarized the current research linking parent 

involvement to child development and to the academic and 

social success of children in school. She concluded: 

When parents are involved, children do better in 

school, and they go to better schools.... Children 

whose parents help them at home and stay in touch with 

the school score higher than children of similar 

aptitude and family background, whose parents are not 

involved, (pp. 51-52) 

Graue, Weinstein & Walberg (1983) assessed research on 

elementary school-based programs for increasing the 

educationally-stimulating qualities of the home 

environment. The learning outcomes from 29 controlled 

studies, found in standard reference indexes for the period 

1970-1980, were statistically synthesized and related to 43 

characteristics of the studies. "Of 121 comparisons, 109 

or 91.1% favored treatment groups over control groups; the 

median effect size of .50 suggests that the typical program 

raised treatment students from the 50th to the 69th 

percentile of the control group distribution (p. 351) . 
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variables. Bloom (1980), in his discussion on alterable 

listed seven home environment process variables that 

appeared to be most significantly related to school 

achievement: contribution of the home to development of 

the mother tongue, encouragement of the children to learn 

well, aspirations of the parents for their children, 

provision of help in learning when the child most needs it, 

and ways in which time and space are organized in the home. 

When combined these variables correlate +.70 to +.80 with 

measures of school achievement. Bloom concluded: 

In general, the correlations are highest with school 

achievement involving reading, vocabulary, and problem 

solving and lowest with spelling and arithmetic 

computation. These results suggest that the home has 

greatest influence on the language development of the 

child, his general ability to learn, and his 

motivation to learn well in school. The home has 

least influence on specific skills taught primarily in 

the schools, (pp. 13-14) 

Studies continue to identify family attitudes and 

behaviors that mediate the effects of demographic and SES 

variables. 

According to Hess and Holloway (cited in Hess, 1986) , 

...achievement is promoted by the family's capability 

to provide cognitive opportunity (e.g., educational 

materials in the home), modeling literacy skills 

32 



(e.g., reading), direct teaching of school-relevant 

skills (e.g., letters, numbers, helping with 

homework), instilling motivation to succeed (e.g., 

setting goals, rewarding accomplishments), and helping 

the child acquire relevant knowledge (e.g., taking 

trips to museums, trips, reading to the child). (p. 2) 

In these activities, parents influence children 

directly and help them acquire school-relevant skills and 

attitudes conducive to learning in the classroom. 

In a longitudinal study over a three-year period, 

Nihira, Mink & Meyers (1985) investigated the reciprocal 

relationship between the home environment and the 

development of 7-14 year old slow-learners. Annual 

assessments of the home environment included childrearing 

attitudes, educationally relevant stimuli and opportunities, 

and the psychosocial climate and environmental press of the 

home. Partial correlation and hierarchical multiple 

regression analysis revealed significant influence of 

environmental stimulation, both cognitive and social, on the 

subjects subsequent cognitive development and social 

adjustment. Nihira et al reported that harmony and quality 

of parenting and educational expectation and aspirations 

were the two most salient environmental variables associated 

with development. 
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Bloom's (1985) study of the most gifted and talented 

students in our society confirmed the importance of 

parental reinforcement of students' efforts as a factor for 

even our best students to succeed. Bloom observed that 

many of the most successful students did not possess unique 

brilliance. Rather^ what distinguished them from others 

was an enormous drive for success and perfection. The 

author cited parental support as a major source of this 

drive. 

In addition to the substantial research suggesting the 

importance of the home influence, many social scientists 

and educators, such as Bloom (1981), Bronfenbrenner (1979), 

Lightfoot (1980, 1981), Sinclair & Ghory (1989), and Tyler 

(1989), have pointed out the importance of congruent 

learning emphases and the negative effects on children of 

discontinuity between parents and the school. In 

reflecting upon this issue, Lightfoot (1980) commented, 

In order to fully capture family-school interactions, 

families need to be seen as educative environments, 

places where children experience their first and most 

profound curricular messages. Rather than ask how 

parents might become involved in the curriculum of the 

school, we might inquire about how the curricula of 

families and school can be shaped to reinforce and 

expand upon one another, (p. 2) 
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Bloom (1964) concluded, "It is evident that when the school 

and the home environments are mutually reinforcing, 

learning is likely to be greatest" (p. 128). Several years 

later, Bloom (1979) added. 

It is clear that when the home and the school have 

congruent learning emphases, the child has little 

difficulty in his later school learning. But when the 

home and the school have divergent approaches to life 

and to learning, the child is likely to be penalized 

severely by the school... (p. 14). 

Summary 

Until recently it was believed the important variables 

for school learning were related to the education and 

occupation of the parents, to the social class and 

socioeconomic status of the parents, and to membership in 

particular ethnic groups and races. In fact, such parent 

socioeconomic status variables (income, level of education, 

and type of work or employment), when combined, do 

correlate about +.30 to +.50 with the children's school 

achievement (Bloom, 1981, 1986). The problem from an 

educators point of view, however, is that there is little 

that schools can do to alter these variables. Quite the 

contrary is true of a number of home environment variables 

that represent what the parents do (or do not do) in their 

interaction with their young children. In general, this 
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research shows that the home environment is probably the 

most powerful variable contributing to children's school 

achievement. Studies showed a correlation of +80 between 

the home environment and school achievement in grades four 

or five (Bloom, 1986). 

In addition, a large number of recent studies have 

demonstrated that certain variable are alterable and the 

effects of such alterations on the children's school 

learning are very great (Bloom, 1981). These studies 

successfully have altered home "process variables" by the 

use of home visitors, special courses for parents, parent 

involvement in school, as well as the provision of audio¬ 

visual and written materials and games to be used at 

various points in the child's development. 

Clearly, research has shown that the home environment, 

and the learning conditions within the home, are critical 

to learning. The influence of the home environment on 

learning from the perspective of demographic variables is 

convincing. However, more importantly, there is evidence 

that other variables (learning conditions) within the home 

are determiners of student achievement, and these variables 

are alterable. In addition, the findings on the role of 

the parent-as-teacher is significant. 

The next section concentrates on the evolution of the 

personal computer and its use in the home. 
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E^rsonal Computer Use at Home and F.Hnr,Hnn 

This section looks at personal computer use in home 

settings and its impact on education. The review presents 

a brief account of the evolution of the personal computer 

and its relationship to education. Then, there is a 

discussion of research relevant to the use of the personal 

computer in homes for educational purposes. Lastly, this 

section is summarized. 

While the history of computers is closely related to 

this topic, it is outside the scope of this review. 

Readers interested in a history of personal computers are 

directed to Digital Deli; The Comprehensive User-lovable 

Menu of Computer Lore, Culture. Lifestyle and Fancy edited 

by Ditlea (1984) and Fire in the Valley: The Making of the 

Personal Computer by Freiberger and Swaine (1984). For a 

history of the computers from the legendary "thinking" 

machines of the 19th century to the giant electronic brains 

of the 1950s, the researcher recommends The Micro 

Mi 1 1 enninm by Evan (1979); Engines of the Mind: A Histoxy. 

of the Computer by Shurkin (1979) and the quarterly 

journal, "Annuals of the History of Computers." 
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The Personal Computer-—Educational Tool fQr thp Hnmov 

According to Link Resources (1988a), the national 

penetration of personal computers is at 97% of all American 

schools (an installed base of 2.4 million units) and 22% of 

all American homes (an installed base of more than 20 

units) . The numbers are astonishing since the 

first rather primitive personal computers were developed by 

Commodore Business Machines, Radio Shack, and Apple 

Computer less than fifteen years ago. 

Popular magazines and educational journals alike 

regularly dedicate lead stories to the potential impact of 

personal computers on the individual, schooling, and 

society. Of particular interest to this study are the 

prognostications related to the widespread adoption of 

personal computers in homes and their potential impact on 

education (Bork, 1982; Cetron, 1985; National Task Force on 

Educational Technology, 1986; Scharf, 1984; Shane, 1982; 

Strange, 1983). Bork (1982), a leading computer advocate, 

stated, "One aspect of the rapid development of personal 

computers that will be extremely important for the future 

of education will be the increasing presence of the 

computer in homes. The home will be the driving force for 

education..." (p. 18-19). 

Cetron (1985) in Schools of the Future suggested that 

it would not be computer education in public schools that 
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will affect academic achievement, but it will be computers 

in the home. "Parents—not schools—will determine 

initially how computers will affect education" (p. 10) 

Many observers have suggested that "what families do" 

with personal computers at home will impact education 

(Shane, 1982) . Others have suggested that families who own 

personal computers will also impact the future of learning 

in schools simply by their "computer purchasing" decisions 

(Bork, 1982; Cetron, 1985; Komoski, 1984). They have 

suggested that it will be these purchasing decisions that 

will shape the kinds of educational materials available in 

the future. Cetron (1985) stated. 

According to the Electronics Industry Association, 

about $1 billion has been spent on textbooks during 

the past 200 years. But by 1990, $1 billion will be 

spent on computer-assisted instruction, only one-third 

of this by the schools. The remainder will be spent 

by parents for home learning, (p. 34) 

Despite the predictions of the potential impact of the 

personal computer on schooling or student learning, much of 

the educational research to date has completely ignored the 

issue. In 1986, the National Society for the Study of 

Education (Culbertson & Cunningham) focused its eighty- 

fifth yearbook on microcomputers and education. Only one 

chapter made more than a couple of sentence mention of the 
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personal computer in the home. In 1989, the United States 

Congress (1989) published a comprehensive review of 

computers in education. Not a single chapter or more than 

a single sentence was written about the personal computer 

at home. 

In the early 1980's, market research companies and 

industry observers forecasted a tremendous demand for 

"home" computers. In fact, the excitement surrounding 

personal computers was such that Talmis (1984), a leading 

market research firm at the time, predicted that by "1990 

over 90% of the U.S. households would have at least one 

personal computer" (p. 22). The demand did not materialize 

and by 1985, many industry observers proclaimed the home 

computer a fad that had faded. In spite of the 1984-1985 

slump, the penetration of the personal computer into the 

home has continued at a moderate pace, and in recent 

studies by Link Resources and others pollsters, the home 

market is showing a resurgence. According to Link 

Resources (1988b), the 1988 22% penetration in the consumer 

personal-computer market was an increase of over 29% over 

the 1987 penetration figure of 17%, a much higher growth 

rate than in previous years. Link Resources has suggested 

the growth is more stable and predictable than in the past 

because the consumer personal-computer market has 

significantly shifted from a "hobby- to a productivity 
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oriented market." According to Link Resources (1988a), 

"a PC in 1980 was an expensive novelty used primarily by 

videogame enthusiasts and computer hobbyists. A consumer 

PC in 1988 now means business and personal productivity use 

as well as education or entertainment applications" (p. 2). 

The Mall Street Journal's "American Way of Buying" 

Survey concurred with Link Resources' findings. According 

to Wessel (1989), 19% of survey respondents already had 

computers at home, and another 25% who did not have them 

strongly wanted them. 

In discussing their findings, both Link Resources and 

Wessel stated that the presence of children in the 

household was a primary factor in a consumer's purchase 

decision. According to Link Resources, the majority of 

personal computer owners were "more inclined to have 

children than the overall sample" (Link Resources, 1988b, 

p. 13) . Only about 25% of the personal computer-owning 

households reported to have no children as compared to 45% 

of households in the total sample. Thirty-four percent of 

the personal computer-owning households had two children, 

which was higher than 21.6% of households in the overall 

sample. 

Link Resources also reported that personal computer 

households tended to have a higher frequency of teenagers, 

14 to 17 years old, and preteens, ages 11 to 13 than those 
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in the general sample. On the other hand, personal 

computer households were less likely to report young 

children (under 6) in their households. 

Based on these data. Link Resources concluded, "The 

presence of children in the household remains an 

influencing factor on the decision to purchase a personal 

computer" (p. 13). Wessel reporting on the data collected 

by the Wall Street Journal survey drew a similar 

conclusion, stating, "One big factor in wanting a home 

computer is children: One in every three households with 

kids at home put a computer on its wish list" (p.B-4). 

In 20 short years, the personal computer has become a 

significant part of American life. Whether families need 

personal computers or not, many of them, especially those 

with school-age children, are purchasing them for use at 

home. The presence of personal computers in families 

affords many opportunities and possibilities for affecting 

student learning and classroom instruction. The next 

section discusses research related to the use of the 

personal computer in homes for student learning. 

T,earning and Personal Computers at Home 

While observers question whether the home computing 

phenomenon marks either another pointless educational fad 

or a marvelous revolution with great promise, families 
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continue to buy personal computers. This section briefly 

examines the research to date on the use of personal 

computers at home. 

Computer Access 

Access" has been one of the most studied topics in 

this very young field of home computing. The primary 

research focus has been on determining if girls and boys 

have equal access to personal computers at home. A few 

studies have also examined minorities access. 

Miura and Hess (1983) conducted the first study 

investigating access by gender. Their findings supported 

informal reports of sex differences in computer access, 

interest, and use of personal computers at home. Their 

survey of 87 middle and upper income students in grades 

five to eight revealed that more boys than girls owned 

personal computers, and that use of the computer differed 

significantly by gender. 

Research by Chen (1985) and Sanders (1985) concurred 

with Miura and Hess's finding, and noted other aspects of 

the gender gap: male students had a more positive attitude 

toward and confidence with computers. Both Chen and Sanders 

attributed these differences to the higher percentage of 

males who owned a home computer. 
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"Computer Competence: The First National Assessment" 

(Martinez & Mead, 1988), was the first major study of 

computers in American education. This study found that 

across all three grade-levels studied (grades three, seven, 

and 11) , boys were more computer competent than girls, but 

the difference was small. While boys and girls differed 

little in the percentage of having used a computer, "...the 

sexes differed appreciably in whether their families owned 

a computer: boys led by 31.4% to 25.8% in grade three, by 

37.3% to 25.1% in grade seven, and by 35.2% to 25.1% in 

grade 11" (LaPointe & Martinez, 1988, p. 60). In addition, 

the report found gaps of equity along racial and ethnic 

lines. The largest differences among racial and ethnic 

groups were in family ownership of a computer: at all 

grade levels, the families of white students were more 

likely to own a computer than were families of black or 

Hispanic students. 

To date, the research that has focused on access 

suggests that ownership of personal computers by families 

is one of the variables that affects computer competence. 

It promotes attitude and interest gaps between males and 

females and between the members of various racial and 

ethnic groups. 

The one piece of good news regarding access is offered 

by Enochs (1984), whose research found that when 
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controlling the amount of computer experience or 

instruction, males and females responded with similar 

levels of interest. 

In addition to the educational research on the issue of 

access, there has been a plethora of market research on 

personal computer ownership. For the past six years, Link 

Resources Corporation and its subsidiaries have conducted 

primary research tracking studies of the home media 

consumer. These studies are based on a nationally 

representative sample of U.S. households. According to the 

1^8$ Hpm$ Medifr Consumer Survey; Personal Commiters 

conducted from February to April of 1988, the typical head 

of a personal computer household is approximately 40 years 

old and very well educated. Link Resources (1988b) 

reported that 25% of the personal computer heads of 

households have postgraduate degrees, compared to ten 

percent of the general sample. It also found the mean 

average annual household income of the personal computer 

owner ($45,700) to be significantly higher (by 36%) than 

that of the national U.S. sample's household ($33,400). In 

addition, the report stated that 44% of personal computer 

heads of household were employed at an executive or 

professional level compared to slightly more than one 

quarter of the overall sample. Link Resources concluded 

that "the PC is far from being a common appliance in blue- 
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collar households" (p. 13). Clearly, issues of access need 

to remain a concern. 

Personal Computer IIsp 

Another area that has received a moderate amount of 

interest from researchers is personal computers use in 

homes. To date, most of the research in this area has been 

conducted by market-research organizations whose primary 

interest is in the buying behavior patterns of the markets 

or speculation about the home of the future. Variables 

most often investigated include: reasons for purchase, 

type of software owned, present use, and plans for future 

use. While these studies provide insight into personal 

computer use in the home, they are often too general to 

provide specific details on ways families are actually 

using the personal computer for educational purposes. 

The earliest large scale study on personal computer 

use, by other than a market research company, was 

undertaken by the National School Boards Association [NSBA] 

(1984), in collaboration with the National Institute of 

Education [NIE] . In this home and school computer usage 

study, a questionnaire was designed and sent to 1,000 

randomly selected school districts across the U.S. Based 

on a 27% rate of return, results indicated that the 

"...majority of the families used their computers primarily 
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for entertainment (89%), then for education (85%), business 

(60%), and family finances (41%). Among families buying 

home computers for educational purposes, 64% did so to get 

a head start on courses offered in school; 34% for 

additional courses that were not available in school; and 

31% as remediation for children experiencing academic 

difficulties" (p. 3). 

According to these findings, most of the families were 

using computers for traditional academic subjects. For 

example, 79-s said they believed that home computers were 

being used for math, 48% for spelling, 39% for English, 27% 

for science, and 25% for writing. In the peripheral area, 

38% indicated that home computers were being used for 

typing practice, compared to 16% for SAT preparation, seven 

percent for music, and six percent for art" (p. 3). While 

most respondents believed that families purchased home 

computers primarily for educational purposes, these same 

respondents indicated that their home computers were used 

less than 25% of the time for education. 

It is worthy to note that, "only three percent of the 

districts surveyed had specific educational projects and 

programs that connected school computers with home 

computers" (p. 4). Almost 50% reported that school 

computers were available after school to families that did 

not own home computers. Forty-four percent of the 
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districts offered instruction to parents on the home- 

education uses of computers. Sixty-three percent of the 

school officials surveyed believed the main problem 

confronting at-home computer users was locating and 

identifying appropriate educational software. Forty-one 

percent identified a problem with parents lack of knowledge 

as consumers, and 35% suggested it was the difficulty of 

operating a personal computer. 

Vitalari and Venkatesh (1984) conducted an empirical 

investigation of the usage patterns of home computer 

owners. The respondents were asked three questions 

regarding computer uses. First, they were asked if they 

had a specific use in mind before they purchased the 

computer, and if so, to name the major expected 

application. A second question asked them to rank the 

various uses according to their perceived importance. The 

third question required them to rank order their actual 

use. Vitalari and Venkatesh found that the usage patterns 

varied based on the composition of the household and the 

length of ownership. For example, "Hobbies/Education" was 

ranked number one in intended major use prior to purchase 

by both families with children and without children. 

However, when ranked according to actual applications, 

"Hobbies/Education" remained number one with families with 

children, while families without children indicated word 
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"Hobbies/Education" was 
processing as the actual highest, 

ranked second. For families with children, the actual use 

ranks were (1) Hobby/Education, (2) Word Processing, (3) 

Entertainment/Games, and tied at rank (4) Business 

Applications and Finance/Home Management. 

Giacquinta (1984) conducted the first ethnographic 

study to look at personal computer use in home settings. 

This study of 20 families from New England examined (1) the 

dynamics behind personal computer adoption and the extent 

to which educational goals played a role in the adoption 

process; (2) the use of the home microcomputer by children 

in these families including the ways in which the children 

were engaged, if at all, in educational computing, and why 

it took a specific form. 

Giacquinta reported that 14 of the families in the 

study said they bought their microcomputers for educational 

use. Parents said that they hoped home computing would 

"put [their children] at an advantage in their competition 

at school and eventually at college and in the world of 

work" (Phi Delta Kappan, 1984, p. 302). Giacquinta also 

found that some teachers felt that home computers gave 

those who owned them an "unfair" advantage over those who 

did not. In one case, a teacher refused to accept student 

papers written on a word processor. In the following 

excerpt from one of Giacquinta's fieldworker' s notebooks, 
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this equality issue is expressed by one of the students 

about her use of the home computer. 

Earlier when I was talking with her about school, I 

asked if she was going to do any of her work on the MC 

[microcomputer]. She said no, the teacher said they 

couldn't because only about half the kids in the class 

had a MC and it wouldn't be fair to the kids that 

didn't since they would have to keep copying things 

over and the kids on the WP [word processor] wouldn't. 

(Giacquinta, 1984, p. 20) 

Based on this incident, Giacquinta warned that, 

"Educational software at home might cause a clash between 

two cherished American values—achievement and equality of 

opportunity" (Phi Delta Kappan, 1984, p. 302). 

In December, 1985, Marvelle conducted a random survey 

of 148 school-age students from the greater Anaheim/Los 

Angeles, California area. These students were attending 

the Bits & Bytes Computer Show, billed as the "first 

national computer show for kids, parents and teachers." Of 

the school-age students surveyed who owned a personal 

computer, 51% of them indicated they spent more than five 

hours per week using their computer. Twenty-four percent 

indicated that they spent more than ten hours per week. In 

response to questions regarding ways they used the personal 

computer at home for educational purposes, 66% indicated 
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they used their home computer for "programming", 65% for 

word processing of "school-related work," and 49% indicated 

they used their PC for "learning at home related to school" 

(Marvelle, 1986, p. 9). 

In 1985, Carey (Carey, 1985; Carey & Gall, 1986) 

investigated the microcomputer activities at home and at 

school of a stratified sample of approximately 1000 

secondary school students from Eugene, Oregon. She 

reported that over 31% of the sample had access to a 

programmable microcomputer at home—with Commodore (36%) 

and Apple (25%) the most common brands. Leading the home¬ 

computing activities with the highest percentage of users 

were video games (68%), programming in BASIC (64%), and 

word processing (58%). Overall, the students reported 

spending between three and six hours per week using the 

computer at home. Younger students (ninth grade) tended to 

spend more time at the computer than older students. Carey 

also found that 39% of the school users were also home 

users, but that only 26% of the school non-users were home 

users. Carey reported that a Chi-square test of these data 

was significant at the .001 level. In a correlation test 

between uses of the computer at home and at school for the 

subgroup of home and school users (N=128), the correlation 

coefficients showed a relationship between a particular use 

of the computer at home and the same use at school. With a 
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few exceptions, the relationships were statistically 

significant and of moderate magnitude. Carey suggested, 

"that the heavy use of application software at home 

indicated some transfer of the school's emphasis on the 

'computer as a tool' to computer use in the home" (Carey & 

Gall, 1986, p. 30). 

While the studies conducted by Giacquinta, Marvelle, 

and Carey were quite small and not generalizable for a 

number of reasons, their findings are consistent with each 

other and with the latest market research provided by Link 

Resources. This research suggested that education, word 

processing and entertainment were the three most popular 

applications of personal computers. According to Link 

Resources (1988b), 57% of the personal computer respondents 

said they currently use educational applications, 55% use 

word processing applications, and 54% report using their 

personal computers for playing games. 

Influence on the Family 

Even though this topic is frequently discussed in 

popular magazines and newspapers, there is little empirical 

research on how the family environment has been impacted by 

the personal computer. To date, only Vitalari and 

Venkatesh and Dede and Gottlieb have conducted relatively- 
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large, exploratory research in this area, and their findings 

appear to be somewhat contradictory. 

Vitalari and Venkatesh (1984) conducted an empirical 

study of 282 home computer users. They explored the 

relationship between computer use and shifts in time 

allocation patterns within the household. They reported 

major changes in time allocated to various activities, 

especially in households with children. According to 

Vitalari and Venkatesh, households with children were much 

more likely to cut down on their TV viewing after getting a 

computer, than those without children. They were also 

somewhat more likely to reduce the time they spent with 

each other. The results showed that the time spent with 

family and friends decreased and time spent alone increased 

significantly. This reversed for most of the novice 

computer users after they had their machines for awhile. 

However, two changes did seem to continue: the computer 

users still watched less TV than they previously did, and 

they spent less time on their other hobbies. Vitalari and 

Venkatesh concluded that the study demonstrated that home 

computers may cause some changes in the allocation of 

family time. They also concluded that the dominance of TV 

as the central feature of a household may, with respect to 

personal computers, be significantly changed. 
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Dede and Gottlieb (1984) also investigated the impact 

of personal computers on the family and family education. 

Their results suggested that, "...the personal computer 

should not be viewed as having an analogous impact on the 

family to the television; for many, in fact, the computer 

is used as a substitute for television viewing" (p. 23). 

They also stated that so far, the impact of the computer on 

family education patterns seem relatively minor. Shifts in 

the role of the parent in providing assistance with 

homework, new types of parent/teacher interaction, 

increased use of the machine for remediation, diagnosis, or 

enrichment, and the substitution of computer-based 

entertainment for time previously spent on education (or 

vice versa) could not be substantiated by this study. They 

did, however, suggest that with the emergence of higher 

quality software for instruction, this situation may well 

be altered. 

In a study not directly related to personal computers, 

Mitchell (1985) observed the dynamics of family interaction 

around home video games. He concluded that video games 

brought families together for shared play and interaction 

that they had not experienced since the advent of the TV 

set. 
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Af f SCt~» S——student Learning 

Studies on how the use of personal computers at home 

affect student learning are limited. To date, they have 

focused on whether there is a relationship between owning a 

personal computer and computer literacy test scores, 

computer interest, or computer confidence. In general, the 

research consistently confirms the obvious: students who 

have a home computer do have more knowledge about the 

personal computer, more interest, and more confidence in 

using it. 

Sparks (1986) found that students who were studying 

computers and had access to them at home had the highest 

levels of computer literacy. The Computer Competence study 

(Martinez & Mead, 1988) found that computer competence was 

clearly related to computer instruction and to access to 

personal computers at home. However, the study did point 

out that it was not clear whether access to home computers 

alone caused the higher levels of computer competence. 

Johanson (1985) investigated the relationship between the 

presence of a computer in the home and a child's ability 

and interest in computing. Johanson's study of boys and 

girls in grades six through eight concluded that having a 

home computer did improve the students' confidence in their 

programming ability. 
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In addition to "computer-literacy" studies, some 

researchers, most notably Ely (1984), Hess et al (1986), 

and Hofstetter (1987), examined the impact of the personal 

computer at home on student learning. 

Ely conducted the first study in this area in 1984. 

Ely studied 46 low-income, minority students ages seven to 

14 during the summer of 1984. To measure a home computer's 

impact, 22 students used computers only in the classroom, 

while 24 students also were given microcomputers to use in 

their homes. According to Ely, "the results were dramatic 

changes in students' attitudes about learning" (Education 

Daily, 1984, p. 6). She claimed that students with home 

computers reported having more self-esteem, and that those 

students also described increased awareness of themselves 

as students and as people with responsibility toward 

others. Ely's study concluded that access to home 

microcomputers among low-income, minority students 

significantly improved their educational skills and 

improved their enthusiasm for learning. 

Hess (1986) examined the effects of microcomputer use 

on kindergartners' social behavior and academic 

performance. A primary objective was to study the affects 

home use of microcomputers had on students' academic 

skills. IBM PCjrs were installed in three schools in the 

Cupertino (California) Union School District, in January, 
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1985. There was a ratio of one microcomputer for each six 

students. In one of the three classes, parents were 

provided with personal computers for the family to use at 

home. Classes in two schools of the Cupertino Union School 

District served as comparison groups. Students in all 

groups were pretested to assess skills in reading 

readiness, mathematics readiness, Piagetian-type mental 

operations, and use of the computer keyboard. Posttests 

covering these areas were administered five months later. 

Students were observed and videotaped in their classrooms 

four times during the study. Teachers in all groups were 

interviewed. Three separate interviews were also conducted 

with the parents who had been given PCjrs to use at home. 

Several parents of students who had computers at school but 

not at home were also interviewed. Questionnaires were 

sent to parents of participating students in all groups. 

Several conclusions were drawn from the study by the 

team of researchers. 

The use of microcomputers in the classroom facilitates 

the acquisition of school readiness skills in 

kindergarten students. When supplemented by 

concurrent computing activities at home, academic 

gains for young children are even greater. We found 

no indication that computing experiences interfere 

with the normal cognitive development of preschoolers. 

Our study also revealed no gender-related differences 

in the cognitive gains achieved from use of the 
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machines with this age group. Kindergarten girls seem 

to interact as competently as boys with micro¬ 

computers. (McGarvey, Okamoto & McDevitt, 1986, p. 10) 

One important finding in Hess's study was that students 

with computers at home and at school gained more in reading 

readiness than those who only had access to classroom 

computers. Another finding of equal importance was that 

the children who had a computer at home but not at school, 

"looked" just like those with no exposure to computers at 

all. These children were evidently not using the home 

computer despite its availability. From these findings, 

Hess (1986), suggested that 

Home use will probably become a viable educational 

resource only if it is linked directly to activities 

in the school or another educational agency. The 

evidence from this study suggests that such home use 

of micros as an extension of classroom activities 

would significantly augment achievement at 

school, (p. 3) 

Hofstetter (1987) as part of her doctorate, 

investigated parental perceptions of the impact of home 

computers on school achievement. A survey administered to 

parents who had purchased home computers determined the 

significance this purchase had on their perceptions of 

their child's school achievement. The population consisted 
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Of 91 families having at least one child in attendance at a 

school in the Wappingers Central School District in 

Dutchess County, New York. Based on her data, Hofstetter 

reported the following findings: 

(1) parental expectations of the positive effects of a 

home computer on school achievement were found to be 

too high. (2) Few families noted any lengthy use of 

the computer for homework. (3) Parents perceived 

little relationship between having a computer in the 

home and school achievement, including grades. (4) 

Every family indicated at least one positive effect 

the computer had on the family life, but some families 

also note negative effects (36 responses). (5) 

Families also reported a variety of non-computer 

related skills that were acquired by their children, 

such as improved typing and spelling and increased 

concentration and eye/hand coordination, (p. 1744-A) 

Hofstetter made several additional observations. One 

noteworthy observation was that some families believed they 

saw improvements in certain mathematics skills. 

In all three of these studies (Ely, Hess, and 

Hofstetter) concerns were expressed over the lack of 

"quality" software. 
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Summary 

The personal computer has become a symbol of modern 

society. Few would question its capacity to transform 

contemporary education. But, just how fast the 

transformation will be, the extent to which the changes 

might be detrimental or enhance student learning, and 

whether teachers and parents will have the information 

needed to make wise choices remain concerns. While there 

is a growing body of research on the use of personal 

computers in schools, there is a dearth of research on the 

personal computer as an educational tool for family use. 

This section of the review examined the available 

literature on this topic. The research fell into four 

categories 1) computer access; 2) computer use; 

3) influence on the family; and 4) affects on student 

learning. While a few broad and tentative generalizations 

might be derived from the limited ethnographic and 

empirical research that have been conducted to date, it is 

clear that our knowledge in this area is seriously 

inadequate. 

The next section of this review summarizes each of the 

preceding sections. 
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Literal-urfi—Review Summary 

This chapter has reviewed pertinent literature in the 

two areas that are the foundation of the present study. 

The first section of the chapter considered the affect the 

family and its home environment have upon student learning. 

The second section discussed the personal computer as an 

educational tool for use at home. 

While there does seem to be some acceleration in the 

level and quality of empirical research on the impact of 

the personal computer in schools, the literature review 

shows that our knowledge remains seriously inadequate on 

the topic of the use of the personal computer in home 

settings. The argument for investigating this topic is an 

intuitive one. There is mounting evidence that the family 

and its home curriculum is vital to and intimately linked 

with school learning, and that the role of parents-as- 

teachers is of great importance. The home is being invaded 

by a new technology--the personal computer—that has the 

potential to affect this learning environment. Therefore, 

it seems reasonable to note the arrival of the personal 

computer into the home environment and to investigate the 

ways this new educational technology is being used for the 

purpose of student learning. Family use of personal 
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computers could be an important variable in improving 

student learning. 

This review has argued that the ways families use 

personal computers constitute an extraordinarily important 

area for research. It also has noted the limited amount of 

empirical research and the dearth of cumulative findings. 
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CHAPTER III 

RESEARCH DESIGN AND PROCEDURES 

This chapter outlines the instruments and procedures 

used to carry out the study. The sample for the study is 

presented, the instruments used to collect data are 

explained, procedures used are outlined, and the analysis 

techniques for the study are discussed. 

Sample 

This study collected data from two samples of people 

from two separate populations. The first sample consisted 

of personal-computer owners who read A+ Magazine. A± 

Magazine is a national magazine with a circulation of over 

175,000 readers. Citizen America/Computer Press Award 

named it the "Best Computer Magazine of 1986." Recently, 

A+ Magazine merged with inCider magazine and is now called 

A±Z inCider. 

By studying this sample, the intent of the researcher 

was to collect data from families who used a personal 

computer at home for educational purposes. In all, 91 PC- 

owners provided data for the study. According to addresses 

provided by the sample, respondents came from 33 states, 

with the highest number of respondents coming from 

California (10), Texas (9), and Ohio (6). 
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The second sample consisted of a haphazard, non- 

purposefully selected sample of computer-using educators 

who attended the Minnesota Educational Computing Conference 

(MECC '89) held in Minneapolis, Minnesota on November 12- 

14, 1989. This annual conference, currently in its 8th 

year, has a reputation for attracting computer-using 

educators from throughout the United States. According to 

Don Rawitsch, the conference director, 1,750 computer-using 

educators attended MECC '89--50% from Minnesota; 25% from 

the upper Mid-West; and the remaining 25% from throughout 

the USA. The conference attracted participants from 

virtually all states (D. Rawitsch, personal conversation, 

February 15, 1990) . The Minnesota Educational Computer 

Corporation sponsored MECC '89. 

By surveying this sample, the intent of the researcher 

was to collect data from educators who use PCs in classroom 

settings. In all, 178 computer-using teachers provided 

data for the study. Figure 3 presents information about 

this sample. The researcher coded the sample gender by 

first name as consisting of 99 females, 54 males, and 25 as 

no-gender coded. One-hundred twenty-six respondents, or 

71% of the sample, reported owning a personal computer. 

According to addresses provided by the sample, respondents 

came from 24 states, with the highest number of respondents 

coming from Minnesota (69), Iowa (25), and Wisconsin (22). 
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Instrumentation 

Two instruments were used to collect data for the 

study: "How I Use the [Apple] II to Teach" contest and 

Teacher Utilization of Students' PCs at Home. 

HOW—I Use the II to Teach 

The primary instrument used to gather data about the 

sample of computer owners was called "How I Use the II to 

Teach" contest (see Appendix A). As implied by its name, 

the instrument took the form of a contest. It was written 

by the editors of At Magazine in conjunction with contest- 

sponsors, including Apple Computer, Inc. The contest was 

announced in a full-page advertisement in the June 1987 

issue of A+ Magazine as "the A+ First Annual 'How I Use the 

II to Teach' contest" (p. 119). The contest had two parts. 

The first part of the contest targeted PC-using families. 

The second targeted PC-using classroom teachers. Readers 

were asked to describe, in 500 words or less, how they used 

an Apple II computer to teach, either at home or in a 

classroom. The intent of the contest was to discover ways 

PC-owners and educators were using Apple II computers for 

teaching and learning. 

Readers were enticed to participate by the offer of a 

grand-prize and 25 first-place prizes in each of two 
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categories. The grand-prize was an Apple® IIgs system 

provided by Apple Computer Inc., an AST Research 

VisionPlus!"� video digitizer, an Applied Engineering 512K 

GS-Ram!"� card, MDIdeas SuperSonic!"� stereo card. Telex 

MagnaByte Image Projection!"� system, KroyKolor printer- 

photocopier enchancer, and a pair of Bose RoomMate!"� 

speakers. The first-place prize was a choice of software 

from twenty publishers. 

To gain additional data from this sample and to spot 

check ten percent of the narrative submissions for 

accuracy, the researcher developed an informal interview 

(see Appendix B). After the contest was completed, the 

researcher contacted ten consumer participants to discuss 

their entries. 

The Teacher Utilization of Students'—PCs at Home. 

Since there were no instruments available to measure 

teacher encouragement of PC use at home by students, the 

researcher designed the Teacher Utilization of Students 

PCs at Home questionnaire. The intent of this instrument 

was to collect data about computer-using teachers and the 

encouragement of students to use personal computers at home 

for learning. 

The Teacher Utilization of Students' PCs at Home 

questionnaire (see Appendix C) was comprised of three parts 
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and included both open-ended and closed questions. The 

first section contained Likert-type statements. The second 

section consisted of an open-ended question, and the last 

section posed questions to elicit data about the 

respondents and the school districts in which they were 

employed. 

The first part presented five Likert-type statements 

each followed by a four-response continuum. Respondents 

were directed to express agreement-disagreement with each 

statement by selecting a numerical rating: 1-Strongly 

Disagree, 2-Disagree, 3-Agree, 4-Strongly Agree. The 

Likert-type scale was selected as a format because of the 

general ease of understanding this type of scale by 

respondents, and the relative ease of construction and 

scoring (Stanley & Hopkins, 1972). 

The intent of the first section was to gather data 

about teachers' encouragement of the use of PCs at home by 

students. With the development of each statement, an 

attempt was made to use language that was clear and 

conveyed a single idea. The first Likert-type statement 

focused on teachers' awareness of their students' PC 

ownership. The second statement attempted to directly 

measure teacher encouragement of at home PC use by 

students. The next three statements attempted to measure 

the extent to which teachers used three specific techniques 
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to encourage PC use at home by students. These techniques 

were: loaning software, talking with students' parents, 

and using an electronic bulletin board to communicate with 

their students. 

The second section of the questionnaire consisted of 

one open-ended, short answer question that solicited 

information about how classroom teachers might encourage 

the use of home PCs by students for learning if all 

students had PCs at home. The intent of this section was 

to identify new variables for future study that may be 

related to teacher encouragement of at home PC use. 

The final section of the questionnaire requested 

information about the respondent and the school district in 

which they worked. 

The format of the questionnaire was a one-page, self- 

administered survey with directions at the top. The 

questionnaire required about five minutes to be filled out 

completely. 

Procedures 

The procedures for collecting data in support of the 

research objectives of the study are presented here. 
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Sample—Select, i on 

The researcher's primary goal in sample selection was 

to generate two sample groups that would provide accurate 

data about the study's two research questions and would be 

generally representative of their population. The study's 

two samples were derived from two populations: At Maoa?inp 

readers and computer-using teachers attending MECC '89. 

A sample of PC owners was created by enticing A+ 

Magazine readers to self-select their participation in the 

study. Since present PC-owners tend to be a homogeneous 

group (Link Resources, 1988a), a self-selection process 

seemed an acceptable way to identify this sample. 

The researcher selected the second study sample from a 

population of MECC '89 attendees. On November 12-14, 1989, 

the researcher operated the American School Publishers 

(ASP) booth in the MECC '89 exhibit hall. During three 

designated time periods (the afternoon of November 12, the 

afternoon of November 13, and the morning of November 14), 

the researcher approached conference attendees in a 

haphazard, non-purposeful way as they passed by the ASP 

booth. The investigator informed attendees that he was 

surveying the opinions of computer-using teachers and 

requested their participation in a study in exchange for an 

"Apple" t-shirt. Using this same approach, the researcher 

distributed questionnaires prior to a conference session 
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that focused on integrating the PC into the classroom. 

These questionnaire were collected prior to the workshop 

session. All computer-using teachers who completed a 

questionnaire became part of the study sample. 

Instrument Development 

The editors of A+ Magazine in conjunction with contest 

sponsors, which included Apple Computer, Inc., developed 

the "How I Use the [Apple] II to Teach" instrument. The 

contest was constructed based on the editors' previous 

experiences with contests. The contest sponsors reviewed 

the final contest rules and procedures for clarity. The 

contest was not field-tested. 

The researcher developed the Teacher Utilization of 

Students' PCs at Home instrument. Its content was based on 

variables found in the literature and identified through 

personal conversations with observers of the personal 

computer industry (Personal conversations with: A. Bork, 

December 3, 1984; J. Chang, September 21, 1989). 

Informal or formal interviews with teachers will give 

information about their attitudes in this area and the 

extent to which home computer use occurs for the 

students they work with. Teachers can be asked to 

give examples of whether the home availability of 

computers affects the nature of the homework they 

assign. 
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...If arrangements are made to check out software 

or hardware to students.... (Moursund & Ricketts, 

1987, p. 5) 

The intent of this questionnaire was to find out to what 

extent computer-using teachers encouraged their students to 

use PCs in home settings for learning. 

The questionnaire was pretested with a group of 

scholars who were attending a graduate seminar at 

the University of Massachusetts. Several of these Danforth 

scholars were computer-using teachers. In addition to 

completing the questionnaire, these teachers were asked to 

indicate ambiguous statements, unclear wording, unclear 

directions, and any other factors that they saw as problems 

with the questionnaire. Based on this review, several 

ambiguous statements were clarified and the Likert-type 

scale was changed from a five-point scale with an 'Unsure' 

category in the middle to a four-point scale without an 

'Unsure' category. A language arts teacher reviewed the 

revised questionnaire for readability, presentation and 

formatting in an effort to improve reliability. Based on 

her editing suggestions, the investigator made minor 

modifications to the instrument. 
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Data Gathering 

The "How I Use the II to Teach" contest was announced 

in the June 1987 issue of A+ Magazine as the first annual 

"How I Use the II to Teach" contest. The contest was also 

reprinted in the July and August issues. The contest asked 

readers to describe, in 500 words or less, how they used an 

Apple II computer to teach, either in a classroom or at 

home. Readers were directed to return their essays to A+ 

Magazine by August 15,1987. After the contest deadline, 

the magazine editors read all entries and shipped them to 

the researcher for review and analysis. Almost 900 entries 

were received, of which 91 were from consumers describing 

how they used an Apple II computer at home for educational 

purposes. After entries were reviewed by the researcher, a 

panel of expert judges selected the contest winners. In 

the March 1988 issue of A+ Magazine the winners were 

announced and the prizes were subsequently sent to the 

winners (Marvelle, 1988). 

The researcher contacted ten of the entrants for 

follow-up interviews about their use of the Apple II as a 

teaching/learning tool. The telephone interviews, usually 

30-minutes in length, were informal. The investigator used 

the How I Use the II to Teach Interview (see Appendix B) as 

a general guide for conducting interviews. The purpose of 

these interviews was to spot check entries for accuracy and 
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to gather additional information about the entries and the 

individuals who submitted them. 

On November 12-14, 1989, the researcher distributed the 

Teacher Utilization of Students' PCs at Home questionnaire 

to the sample of MECC '89 attendees. Subjects who 

completed the questionnaire were presented with an "Apple" 

t-shirt. All data were collected on site by the researcher 

during the conference. The researcher also conducted 

several informal interviews with respondents regarding the 

use of PCs in homes for the purpose of education. The 

intent here was to gain further insights regarding the 

topics under investigation. 

Analysis 

The investigator used several techniques to examine the 

data collected during the study. These techniques are 

presented here as they relate to the data collection 

instruments. Throughout the data analysis stage, the 

researcher used MYSTAT!"� 1.0 (Systat, 1988) to perform the 

various statistical analysis. MYSTAT!"� is a personal 

version of SYSTAT!"� for the Apple Macintosh® computer. 

InfoWorld (Fridlund, 1990) rated SYSTAT the best 

statistical program for the Apple Macintosh computer. 
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Analysis Of the Data from PC-Owners 

The analysis of the data collected by the "How I Use 

the II to Teach" instrument was divided into two steps. 

First, the researcher holistically reviewed the essays 

submitted by PC-owners describing how they used the Apple 

II to teach at home. The purpose of this review was to 

identify possible patterns in the way Apple II computers 

were being used at home for learning. The researcher used 

this general information to create the content-analysis 

checklist or coding system that was employed in the next 

step. 

The second step in analyzing data was a content 

analysis. The researcher used this technique to acquire 

quantitative data from the detail-rich essays and to 

identify patterns of PC use. 

Content analysis is a technique that allows examination 

of communication to identify patterns (Krippendorff, 1980; 

Marshall & Rossman, 1989). According to Berelson (cited in 

Marshall & Rossman, 1989), content analysis allows the 

researcher to obtain an "objective, and quantitative 

description" of the content of communications (p. 98) . It 

is a way of asking a fixed set of questions about data in 

such a way as to produce countable results. "The most 

common method of summarizing content-analytic data is 
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through the use of absolute frequencies" (Marshall and 

Rossman, 1989, p. 100). 

The researcher coded each essay using the Content- 

Analysis Checklist (see Appendix E). After the coding was 

completed, an independent reader reviewed the researcher's 

coding. Specifically, the reader reviewed each item that 

the researcher coded as "implied." If the reader agreed 

that the item was implied, the researcher's coding remained 

unchanged. If the reader disagreed with the researcher 

about the item being implied, the item was recoded as "NM" 

or no mention. Responses to checklist items were tabulated 

and then summed. Checklists were sorted according to 

emerging patterns. These data were used to identify 

patterns and characteristics associated with patterns. 

After patterns were identified, the researcher re-read the 

essays to collect narratives and excerpts to illustrate 

patterns. 

The researcher also noted and analyzed data that did 

not directly address the research question. These findings 

are presented as additional findings under Research 

Question 1. 

Analysis of Data from Computer-Using Teachers 

The analysis of the data gathered from computer—using 

teachers was divided into two steps. In the first step. 
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the researcher reviewed the data and tabulated it by 

questionnaire item. With the aid of MYSTAT, the researcher 

calculated absolute frequencies and percentages. Using 

this information, the researcher addressed the second 

research question and created charts to detail the 

findings. The graphic representation of these data were 

generated using MYSTAT!"� and Microsoft Chart!", and enhanced 

visually with the aid of Claris Corporation's MacDraw II®. 

To further explore these data in an attempt to identify 

potential variables for future study, the researcher 

created a set of contingency tables, and then examined them 

for possible relationships using a Chi-square Test of 

Independence. These findings are presented and discussed 

as additional findings under research question 2. 

To do this, the researcher first proposed several 

research hypotheses and corresponding contradicting null 

hypotheses. "The null hypothesis in the case of chi square 

states that the two variables are independent" (Healey, 

1984, p. 192). Each of these hypotheses (see Figure 4) 

were systematically tested with the aid of MYSTAT. 

Second, data were recoded to polarize the variables. 

The Likert-type scales were collapsed into dichotomous 

categories. Strongly Disagree and Disagree were collapsed 

and recoded as Disagree. Strongly Agree and Agree were 

collapsed and recoded as Agree. Other variables were 
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collapsed into logical groups. For example, under Item 8 

on the questionnaire, the ten "subjects-taught" were 

collapsed into two categories: Computer Science/Computer 

Literacy and Non-Computer Science/Computer Literacy. This 

recoding process was done using MYSTAT's recoding feature 

and was checked for recoding errors. 

Finally, the researcher used MYSTAT to perform chi- 

square tests on each pair of variables to determine the 

likelihood of relationships. 

"The chi-square is a nonparametric test of hypothesis 

and requires no assumptions about the exact shape of the 

population distribution." It is "a test for independence 

between two variables that have been organized into a 

bivariate table" (Healey, 1984, 188). This test provides 

little information about the strength or the form of the 

association between two variables, and it does not provide 

a basis for determining causation. A significant chi- 

square test only establishes a statistical relationship. 

It does not determine which categories are influencing 

which, if any. The relationship might occur because both 

sets of distributions are related to something else. A 

chi-square test generates a probability level, also known 

as "observed significance level" of the test. "If the 

probability is small enough (usually less than .05 or .01), 
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the hypothesis that the two variables are independent is 

rejected" (Norusis, 1982, p. 27). 

In this chapter, the investigator outlined the research 

design, defined the study samples, and described the data- 

collection instruments and the procedures for gathering the 

data. Finally, the data analysis were explained. The next 

chapter outlines the results of the study in terms of 

analysis of the data, findings and interpretation. 
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Sample's PC Ownership 

Fig. 3. Percentage of Computer-Using Teachers in the Sample 

Who Own Personal Computers. 

79 



Null Hypotheses to Be Tested 

Null Hypothesis;-The variables presented in the five Likert--t-ypf> 
statements c>n the Teacher utilization of students' pcs at- HnmP 

questionnaire are independent of each other. 

Statement 1 Rating by Statement 2 Rating 
Statement 1 Rating by Statement 3 Rating 
Statement 1 Rating by Statement 4 Rating 
Statement 1 Rating by Statement 5 Rating 
Statement 2 Rating by Statement 3 Rating 
Statement 2 Rating by Statement 4 Rating 
Statement 2 Rating by Statement 5 Rating 
Statement 3 Rating by Statement 4 Rating 
Statement 3 Rating by Statement 5 Rating 
Statement 4 Rating by Statement 5 Rating 

• Null Hypothesis;-The variables presented in each of the five Likert- 
tVPO Statements, on the Teacher Utilization of Students' PCs at Home 
questionnaire are independent of Teacher PC Ownership. 

Teacher PC Ownership (Y/N) by Statement #2 Rating 
Teacher PC Ownership (Y/N) by Statement #3 Rating 
Teacher PC Ownership (Y/N) by Statement #4 Rating 
Teacher PC Ownership (Y/N) by Statement #5 Rating 

• Null Hypothesis: Teacher PC Ownership is independent of Teacher 

Personal Data variables. 

Teacher PC Ownership (Y/N) by Gender (M/F) 
Teacher PC Ownership (Y/N) by Grade (K-3/6-8/9-12) 
Teacher PC Ownership (Y/N) by Subject (Computer Science/Non-CS) 

• Null Hypothesis; The variable presented in the Likert-tVPO statements 
#2 on the Teacher Utilization of Students' PCs at Home questionnaire is 

dependent on Teacher Personal Data. 

Statement 2 Rating by Teacher Ownership (Y/N) 
Statement 2 Rating by Grade Taught (K-3/6-8/9-12) 
Statement 2 Rating by Subject Taught (CompSc/Non-CS) 
Statement 2 Rating by Teacher PC Use as Tool (Y/N) 
Statement 2 Rating by Estimated Student PC Ownership 
Statement 2 by Socioeconomic Level of School District 

Fig. 4. Null Hypotheses (Hypotheses of Independence) to be 

Tested with a Chi-square Test of Independence. 
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CHAPTER IV 

DATA ANALYSIS AND FINDINGS 

This chapter describes the data analysis and findings 

as they relate to the study's twofold purpose: to discover 

how families who have personal computers at home use them 

for student learning; and to find out to what extent 

computer-using teachers encourage their students to use home 

personal computers for learning. 

The findings presented here specifically correspond to 

the study's two major research questions and are addressed 

in this sequence: 

1. How do families who have personal computers at home 

use them for student learning? 

2 . To what extent do computer-using teachers encourage 

their students to use home personal computers for learning? 

At the outset, the researcher feels it is proper to 

point out that the findings of exploratory and initial 

investigations, such as this one, are tenuous and must be 

viewed as such. Follow-up research on a large scale basis 

must be done before any of the following interpretations can 

be considered more than tentative. 
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Findings of Wavs Families tisp 

Personal Computers for Learning 

To answer Research Question 1, [How do families who 

have personal computers at home use them for student 

learning?] the narrative responses collected by the "How I 

Use the II to Teach" instrument were reviewed using a 

content analysis format. The purpose was to identify 

patterns in the way families use PCs at home for learning. 

This research question is answered by examining these data. 

Data to answer Research Question 1 are presented in the 

form of descriptions and supporting details. The data 

includes excerpts from the samples' narratives and, on 

occasion, absolute frequencies generated from the content 

analysis. Excerpts are presented in their original form 

without editing. 

Of the 91 narratives submitted by the study sample of 

personal-computer owners, 59 came from families that met the 

study's definition of a family—a group of two or more 

people with at least one adult and one child who are living 

together. Although the other 32 narratives generated 

valuable data, these data were not directly related to the 

research question. These data are presented under 

additional findings. 
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Based on a careful reading and content analysis of the 

59 narratives submitted by families, the investigator 

identified and documented three patterns of how families 

used personal computers at home for student learning. These 

patterns are: Parent as Child's Teacher; Child as Teacher; 

and Child Teaching Self. All but one narrative submitted by 

the study sample of families could be classified into one of 

these patterns. It is important to note that families often 

exhibited more than one pattern at a time, i.e., parents 

teaching children, and in turn, the children teaching their 

friends. 

Two noteworthy findings exhibited throughout the 

narratives are that parents see the PC as a valuable 

educational tool in their home. Forty-two of the 46 

families reporting described increased learning, and 24 

mentioned an improvement in self confidence or attitude 

towards learning. The following excerpt from the narrative 

submitted by K.G., of Sacramento, California, illustrates 

the feeling that many parents expressed regarding the impact 

of the PC on their child's learning. 

...the computer has been the key that has unlocked the 

door of renewed educational learning for us and our 

daughter. She has accelerated her learning and is 

growing more and more each day. (K.G. of Sacramento, 

California) 
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On occasion, parents did report that the PC did not 

positively affect their child's school grades. However, this 

failure is usually not attributed to the PC, rather to the 

lack of good software or a mismatch of the software to the 

school curriculum. This point is illustrated in this next 

excerpt. 

... I have used these "Carmen San Diego" games to help 

my son in geography classes. Unfortunately, expertise 

with these programs were insufficient to get him a 

passing grade. I am now working with his geography 

teacher to use a modification of the States and 

Capitals program which is more oriented to his text 

book and course requirements. (C.M. of Houston, Texas) 

Patterns of Family Use of At-Home PCa 

Descriptions of the identified patterns of family use 

of at-home PCs for learning are presented next. 

%¡� Parent as Child's Teacher 

Of the 59 family narratives, the researcher classified 46 as 

exhibiting this pattern. 

General Description: 

Parents described themselves as actively spending time 

teaching their child and purchasing software to meet 

educational needs. Thirty-one of these parents were 
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teaching children who were preschoolers or in elementary 

school and seven were teaching children in junior high or 

high school. Eight did not mention the child's age. 

The content of the teaching tended to fall into two 

categories: (1) subject-oriented and (2) the use of the PC 

as a tool. Most families reported teaching in both of these 

areas. Most parents taught with or about the use of 

commercial software. Forty-four of the 4 6 reports mentioned 

commercial software. Few taught programming, however, some 

did write simple software programs for their child's use 

(nine mentions). 

Subject-oriented: The researcher classified 22 reports 

as PC use for general education or enrichment. The parents 

wsre actively working with the child on specific subjects. 

Many suggested they were trying to help the child do better 

in school. Nineteen of the 46 narratives mentioned they 

were teaching with a specific educational need in mind. 

Frequently, the child had a specific need (i.e., math 

deficit) or special need (i.e., dyslexia). Most parents 

taught using commercial, drill and practice software; some 

taught with games (i.e., "adventure games" to encourage 

reading). Occasionally, parents wrote simple, highly 

specific, drill and practice programs for their child to 

use. Others "inputted" their child's spelling words or 

other school-related content into a commercially-designed 
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program. Only six families mentioned their home teaching 

efforts were being supported or encouraged by their child's 

teacher. 

PC as a Tool: The parents taught the child to use the 

PC as a tool. Twenty-nine of the 46 narratives mentioned 

they were teaching their child to use the computer as a 

tool. Frequently word processing was taught to help the 

child with school-related writing (19 mentions). Others 

reported teaching the use of graphic tools (13 mentions), 

typing (11 mentions), and database (four mentions). 

AppleWorks!"� and The Print Shoo!" were the two most often 

referred to pieces of software, each with nine mentions. 

The following narrative is a representation of the 

Parent as Child's Teacher pattern, in which the PC was used 

as a tool for enhancing and encouraging learning. 

To my great surprise and joy I made a discovery three 

years ago when I purchased our Apple lie. Learning can 

be fun! Since that day my son Joey, who was seven years 

old at the time, and I have spent many enjoyable hours 

of fun and learning at the computer. 

There is an abundance of quality educational 

software available for learning almost any subject. I 

try to buy software that is as interesting and fun as 

it is educational and add an extra incentive to spark 

Joey's interest. When offered a reward for finding the 

secret room with a surprise (RQcky's Boots, by the 

Learning Company) he had hours of fun before he found 
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the room with the alligator. Unaware he was learning 

the basics of digital electronics, he knew only that he 

was playing a game and having fun. 

I quickly introduced Joey to the Logo language, 

another great learning tool, which teaches concepts of 

math and geometry and grows with the student. The basic 

commands which can be learned in a matter of minutes 

gave Joey the confidence he needed at the computer plus 

the satisfaction of knowing he could write his own 

programs. From his early explorations with graphics and 

driving the turtle around the screen he has progressed 

through many phases of interest to his current passion, 

writing procedures for drawing and printing out the 

logos of his favorite rock singing groups. While this 

may sound quite simple it requires figuring complex 

geometric angles. 

I am also teaching Joey Spanish at home and have 

found a great help in Match Maker Spanish by American 

Educational Computer, Inc. This application allows me 

to add the word lists we are currently studying and 

with the help of the maze game as a reward for correct 

answers. I feel much more is accomplished as a result 

of the computer. 

When we made a recent move Joey was forced to give 

up his typing class as it was not offered in his new 

school. With his computer and Broderbund's Type! he is 

able to continue his studies at home, which is crucial 

as Joey intends to be a writer. Learning to use 

AppleWorks word processor has done much to further his 

interest in writing. 

87 



Even without the help of commercial software the 

computer is a great learning aid. I have written simple 

BASIC programs to help with memory work such as 

learning the books of the Bible sequence. Very soon I 

intend to begin teaching Joey to program in the BASIC 

language and eventually in Assembly. 

Joey is ten years old now and entering the fifth 

grade. I feel that his opportunity for advanced 

learning beyond his grade level is a result of having a 

computer at home. Some of the things Joey has learned 

could have been accomplished without the computer but I 

feel most of his education at home, certainly the 

desire to learn at home, can be attributed to having 

had access to the computer. (L. W. of Amarillo, Texas) 

The following narrative illustrates the Parent-as- 

Child's-Teacher Pattern with a focus on the use of the 

computer for remediation of the child's special need. This 

particular narrative reflects a severely disabled child's 

use of an Apple computer. Most narratives did not focus on 

children with such a severe disability, however, almost half 

of the narratives in this pattern described their child as 

having a special need or a need for remediation. The 

feelings that many parents expressed regarding the value of 

the computer for their disabled children are dramatically 

characterized in this narrative. 

The room is average for a nursing home. A single 

bed with safety rails, a wood-laminated bedside stand, 
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a TV perched perilously on top of a dresser and a small 

desk barely leave turn around room for a wheelchair. 

This ordinary room contains two claims to the 

extraordinary. One is my teenage son, Kevin, who lives 

in this room because a tragic accident trapped an 

active mind in a marginally functioning body. The 

second item is Kevin's Apple II computer. 

Kevin and I were introduced to computers as a tool 

for the handicapped at a major rehabilitation center in 

Nebraska. After the transfer to a long term health 

care center, I purchased an Apple II computer for 

Kevin's personal use. As a normal teenager, Kevin 

loved to play video games, and the Apple games provide 

a vital link to his previous world. A special 

education teacher uses the computer's educational 

programs to continue learning that would otherwise be 

greatly hampered by Kevin's physical disabilities. The 

computer holds the promise of a productive future 

instead of an existence. Using the Apple II, I have 

taught my son he can participate in the normal world 

despite his brain injury. 

The computer games offer Kevin recreation in the 

form of games. That is a simple statement, but the 

meaning is magnified if you realize how difficult it is 

to play in a wheelchair. Kevin's right arm and leg do 

not function properly. Even with is left hand it is 

not easy to hold cards or play board games. With the 

Apple II, Kevin can play baseball and even participate 

in the Olympics with Epyx's Summer Games and Winter 

Games disks. Public domain disks have offered other 

favorites like Wheel of Fortune!" and Eamon. Some of 
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the games are so much fun it is difficult to believe 

they are also educational. 

Kovd1"1 s education is dependent on the computer as 

he speaks and writes only with painstaking, 

concentrated effort. The Apple II allows him to work 

on language, math, and reasoning skills unhampered by 

motor skill dysfunction. His teacher programs spelling 

words in the Spell-It! disk and Kevin has homework to 

complain about like any other student. 

The Apple II has therefore enabled Kevin to cope 

with his recreational and educational needs. Other 

software like AppleWorks, The Print Shop, and 

Paintworks. offer the promise of a productive, creative 

future. Kevin makes banners and cards for other 

residents and groups outside the home. It is no small 

matter to be needed, to have a skill, to be able to 

communicate. 

There is no machine, no tool, no computer that 

makes it easy to be handicapped. It is my firm belief, 

however, the Apple II has allowed my son independence, 

dignity, and self-respect that would have been 

impossible to achieve by any other means. For some, 

the Apple II might be an entertaining hobby, an 

additional educational tool, or even a career. For 

Kevin, the Apple II is a key unlocking a prison door. 

(J. K. of Holdrege, Nebraska) 

As illustrated in J.K.'s narrative, many parents 

expressed the value of the computer in meeting their child's 

learning needs. Many parents recognized and taught their 
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child the value of the computer as both a tool and a tutor. 

The narrative submitted by K.G. of Sacramento, California 

makes this point. 

...Our daughter has grown to quickly understand how to 

use and how useful a tool a computer can become, she 

reads the trade magazines and reviews software 

articles. Her next request is for the Homeworker for 

the upcoming school year. it's like having a home 

tutor at our disposal anytime of day. And not to 

forget to mention that me or my husband are always 

available to answer any questions she might have then 

off she goes to the next problem! (K.G. of Sacramento, 

California) 

CJ Child as Teacher 

Of the 59 family narratives, the researcher classified 10 as 

exhibiting this pattern. 

General Description: 

The parents or child reported that the child was instructing 

others. The learners in this pattern seemed to fall into 

two categories: (1) siblings and friends, and (2) adults. 

The instruction of sibling and friends tended to be informal 

in nature, perhaps, best described as "sharing." The 

content of this pattern tended to be teaching a sibling or 

friend about operating a PC and computer programming. 

Frequently, Applesoft!"� BASIC programming language was 
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mentioned. The teaching often took the form of working with 

another child to create software. Rarely was the PC used by 

the child-as-teacher to teach about a non-computer related 

subject. 

The child-as-teacher also became involved in teaching 

adults. This usually takes the form of the child showing 

his parents how to use the PC as a tool. More often than 

not, this meant introducing parents to the PC as a word 

processor or database. In some cases, the child's role as a 

teacher was to "explain" newly-purchased software to 

parents. Although most child-as-teachers appeared to be 

motivated by altruism, others seemed to become teachers to 

"appease" a parent or for financial reward. 

This narrative, submitted by L. T. of Dallas, Texas, 

illustrates the pattern of child-as-teacher of a sibling or 

friend. Although L.T.'s teaching style is more formal than 

most child-teachers, the narrative does reflect the typical 

content of this pattern. It also exhibits the pattern of 

the child learning on his own. 

When my parents bought our Apple lie for us, my 

brother and I never expected to become so involved with 

it. I took the initiative to learn Applesoft BASIC 

while my brother learned to play games. I decided to 

teach my brother, Andrew, to program in BASIC when my 

parents threatened to get rid of our computer because 

they thought we only played games on it. Since Andrew 
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is very impatient and capricious, I had to develop a 

method which would interest him and keep his attention 

on what he was doing. Knowing my brother's particular 

fascination with video games, I struck upon the idea of 

combining programming and games. Since, at the time, I 

had very little machine language knowledge, I had to 

use a program which could overcome the limitations and 

slowness of BASIC. At last, I found two related 

programs by Baudville software. Take 1 and the Take 1 

Programmer's—Toolkit• Armed with these two powerful 

graphic utilities, I was ready to wage war 

against... tooth decay? No, my brother's ignorance! 

Now came the difficult part, making a user-friendly 

program that would teach someone with the concentration 

of a seven year-old to program. The program had to 

have good graphics, animation, great sound effects, and 

teach him Applesoft BASIC to my level of erudition. 

The program I came up with introduced him to the Apple 

in a series of steps: Apple hardware as a background, 

Applesoft language (Apple's ROM and its implementation, 

i.e., HOME will clear the screen), programming 

statements, loops, subroutines, peeks and pokes, DOS, 

sound, and graphics. 

Knowing my brother would jump to the graphics 

section and give up once he saw a lot of 

incomprehensible jargon on the screen, I devised a 

routine to check that he had completed the previous 

section before going on. Thus, my brother had to plod 

through each section contained eye catching graphics, 

animation, and sound which focused on the particular 

item being taught. In order to proceed to the next 
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part, he had to answer a series of questions which 

related to the section he just learned. If he missed 

one of the easy questions, he had to go back to the 

beginning of the section and repeat it. Most of the 

questions were made into a game format in which he 

would have to put together a simple program by moving 

an animated man to choose words from a list and put 

them into a BASIC statement before time ran out and the 

man fainted, meaning he had missed the questions. 

After completing all the sections, he was given one 

final test in which he had to write a greeting program 

for his disks, and which I personally graded. When he 

passed, I awarded him with a gift certificate for 

software. I was very pleased when he used it to buy a 

Beagle Bros, product rather than a game. He is now 

trying to write a program which emulates Take 1, and he 

is doing quite well. (L.T. of Dallas, Texas) 

The following two excerpts further illustrate this 

pattern. The first, briefly tells about a teenage girl who 

is sharing her excitement with friends. This excerpt also 

shows how patterns overlap: the parents teach the child, 

then the child teaches friends. The second excerpt, 

illustrates how one child taught his brother, and then 

reached out and taught neighborhood children. 

.She was an unwilling student to put it mildly 

but I proceeded to show her the ins and outs of 

AppleWorks. The first day or so were not very 

oleasant. She fussed and fumed around until I was 
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saw ready to give up. However, in just a few days, she 

the many advantages of using a word processor over a 

standard typewriter. 

...Before we knew it, she was inviting friends over 

to type their papers on the Apple and telling them how 

great it was. This same teenager, who had refused to 

accept the computer, was now giving lessons to her 

friends on how to use the Apple and printer. She was 

singing the praises of the 'thing' to her friends and 

had become quite apt in showing others how to make the 

computer work for them. (B. F. of Jackson, TN) 

...we were pleased when our older son began 

teaching" his brother some of the academic concepts 

he'd learned, and coaching him on basic facts. In 

taking an active role as teacher, his own skills 

improved, and surprise—he was having a great time! 

Then both boys began to act as "teachers" to their best 

buddies, the kids from the family next door. 

Everything from basic computer literacy to academic 

skills to the hottest video games was on the menu, and 

it was hard to tell who was having the most fun—our 

sons sharing their computer knowledge or the neighbor 

kids exploring this exciting new world for the first 

time . 

From that beginning, with some advice and input 

from their parents, the boys developed the idea of a 

computer networking group for children. Labeled 

"WizKids" by Benjamin, it was designed to be a fun, 

club-like organization, founded and run by children, 

dedicated to bringing kids and computers together. 
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Starting small, the boys began to introduce computer 

literacy to their cousins, then to children of family 

friends, and gradually to other home-schooled 

youngsters who did not have access to a computer of 

their own. Not only were our children's academic and 

computer skills improving as they acted as teachers, 

but equally important to us were the social and 

interpersonal skills they were developing. Sometimes 

three or four children would be clustered around our 

one computer keyboard, and as parents we found it 

pleasing to watch them working out for themselves the 

social logistics--setting the ground rules, insisting 

on fairness, ensuring each child equal access and an 

orderly progression of turns, coaching and encouraging 

each other to improve performance, learning to gain 

genuine pleasure from the accomplishments of a friend, 

and from having helped that friend to achieve. (C. H. 

of Arlington, WA) 

The next excerpt shows that the child-as-teacher does 

not limit the learners to sibling and friends. In fact, 

many taught their parents and other adults in their life. 

This excerpt is from a narrative submitted by an 18-year old 

from Ringwood, New Jersey. 

...The students ... range from: showing my younger 

brother how to use AppleWorks to type up a school 

report; to showing my younger sister, who just learned 

the very basics in BASIC, how to use those basics in 

useful programs; to showing a friend some interesting 

aspects of graphics programs that he just lent to me; 
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to showing my computer-phobia stricken mother how to 

use a data base.... I have taught something about 

computers to at least two (IBM) computer specialists, 

many high school teachers, and many more people. I 

know this list will grow, especially as I learn more 

about computers. (C. J. of Ringwood, New Jersey) 

This following narrative, submitted by J. M., Duluth, 

Minnesota, further illustrates some of the typical aspects 

of the second category (teaching adults) found in the Child- 

as-Teacher pattern. 

"John, get off that computer... John... NOW!" This 

is an instruction I heard all to often. My mom didn't 

understand how useful computers are, so I was game to 

teach her about the lie, and maybe I'd stop hearing 

that phrase. So I rigged AopleWorks to accompany a 

video tape, made partly by the computer, that would 

teach her exactly how friendly a machine Apple computer 

can be. 

I sat my mom down in the couch, and turned on the 

VCR. The tape first introduced her to the keyboard, 

and then to AppleWorks, which I had rigged up with a 

printed out instruction sheet beside the computer. 

It was love at first touch. She was on that 

computer for hours typing recipes, addresses, and who 

knows what else!? It worked! I never heard "John, get 

off that computer" again, but now I can't get my mom 

away from the computer. Now I'm saying "Mom, will you 

get off the computer ...peease! f sic1" (J. M. of Duluth, 

Minnesota) 
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Additionally, the following excerpts reflect other 

aspects of this pattern. As shown in these excerpts, the 

teaching was often spontaneous and the learner was on 

occasion a visitor to the child's home. 

...We'll not soon forget the sight of our 6 and 1/2 

year old teaching his 70 year old grandfather how to 

operate the computer." (D. S. of Rumson, NJ) 

...In early August another student arrived. Our 

son's third grade teacher came to spend the weekend. 

Like many teachers she has not had the opportunity or 

skills to incorporate the microcomputer into her 

classroom. In fact, she is working to overcome a mild 

case of "computer-phobia." During her visit the boys 

began drawing a poster of their favorite football team 

using Mousepaint. First, one drew a football and goal 

post. Next the other added lettering which urged, "Go 

Broncos!" while their teacher-friend looked on. 

"Here, You try it!" the nine year old suggested as he 

pulled up another chair. With the gentle prodding that 

adult students sometimes need, the boys showed their 

new pupil how to operate the mouse, select brush 

widths, draw and fill shapes with different patterns, 

type messages in several fonts and finally print the 

creative efforts. 

It was difficult to say who enjoyed the lesson the 

most—the student, the teachers or the parents who 

witnessed a spontaneous exchange that taught much more 
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than how to draw with a computer. (C. S. of Colorado 

Springs, Colorado) 

The following excerpt illustrates the sharing or 

cooperative approach that was often seen in the Child-as- 

Teacher pattern. 

...we has [slsi] a computer schedule at home in 

which Henry and I run different programs and explain 

what it does to the other member. That helps a lot, 

especially when I'm busy at work and don't have much 

time on the computer. I can turn to my son for a 

condensed, and yet complete summary... (Y. Y., no 

address listed) 

O Children Teaching Themselves 

Of the 59 family narratives, the researcher classified four 

narratives as exhibiting this pattern. Although many 

narratives described a child "learning on his own," most 

discussed how the parent had gotten the child started by 

teaching them something, i.e., AppleWorks. Few narratives 

reported children were learning completely on their own, 

without parent involvement. The number of narratives 

describing this pattern was, most likely, limited by the 

phrasing of the contest instrument, i.e., "how you use the 

Apple II to teach." 
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General Description: 

Both children and adults identified a child who was self- 

taught. These children often fit a description of having a 

mathematical inclination or a computer hobbyist point-of- 

view. The content of their self instruction tended to fall 

within two areas: (1) computer programming and learning 

about computer hardware, and (2) the computer as a tool, 

i.e., word processing. Rarely, were learners teaching 

themselves about academic subject matter, i.e., reading, 

Spanish, etc. These learners also tended to be involved in 

teaching others, thereby, being included in more than one 

pattern identified by this research. The previous excerpt 

by L.T., Dallas, Texas is a good example of this. 

The following two excerpts briefly illustrate this 

pattern. The first was submitted by a 14-year old boy from 

Texas, and the second, by a recently-graduated, high-school 

student from Alaska. 

...Currently, I am teaching myself Pascal Operating 

System and Language, Binary, the peeks and pokes of 

Applesoft, and I'm finishing Integer BASIC. One of 

these days, I would like to have taught myself enough 

about computers to be able to fully program them in 

BASIC, Pascal, C, and Binary. (E.B. of Trinity, Texas) 

.All this time my Apple lie has taught me better 

grammar and spelling through word processors. It also 

taught me how to type quickly and more accurately, and 
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it even taught me how to do the math that I wasn't 

taught in school." (C.D. of Anchorage, Alaska) 

This concludes the findings related directly to 

Research Question 1. Additional findings generated by the 

data are presented next. 

Additions 1_Findings 

In the process of analyzing the narratives submitted by 

consumers in response to the "How I Use the II to Teach" 

contest, a wealth of data was uncovered that did not relate 

directly to the research question. Several additional 

patterns of ways PCs are used in home settings for learning 

were noted and are presented here. These findings may 

provide future investigators with important information and 

directions for further research. 

Based on a careful reading and content analysis of the 

narrative responses submitted by the study sample, three 

additional patterns of PC use in home settings for 

teaching/learning were identified. These patterns do not 

directly answer the research question because they did not 

meet the study's criteria of family use for student 

learning. These patterns are: Adults as Child's Tutor; 

Adults Teaching Other Adults; and Adults Teaching Self. 

Each of these patterns are explained and detailed next. 
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%¡� Adults Teaching Children from Outside the Household 

General Description: Adults described themselves as 

teaching children residing outside of their household. 

Learners included relatives and neighborhood children. The 

content of this teaching generally fell into two categories: 

(1) teaching learners how to operate the PC and how to use 

it as a tool and, (2) using the computer as a drill and 

practice tool. Most of these "teachers" were teaching with 

or explaining the use of commercial software. Few taught 

programming. Some charged for their services. 

The following narrative describes how an adult 

volunteered her time to help another family with a disabled 

child. In this situation, it is interesting to note that 

the person teaches in the child's home. 

The time I first met Elizabeth Smith I could see 

that there was an intelligent mind behind those 

expressive eyes. Unfortunately, due to a birth-related 

brain injury, that mind had to cope with a body that 

didn’t take orders too well. 

My involvement with Elizabeth began as a 

"patterner”. I was one of many volunteers who literally 

moved Elizabeth through a relentless program of 

crawling and breathing designed to stimulate new 

pathways in the brain. Since I was spending every spare 

moment at home discovering new possibilities for my 
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Apple He, I was overjoyed when Easter Seals lent the 

Smiths an Apple II Plus and some programs. 

Elizabeth was fascinated with the computer from the 

beginning, but she did not have the fine-motor skills 

necessary to press a single key, so most of her 

responses had to be entered by someone else. I knew 

Elizabeth needed to feel the thrill of accomplishment 

that comes from interaction with the computer--making 

something happen by one's own action. With effort 

Elizabeth could zero in on the space bar, so that was 

our starting point. I invented space bar games. 

The first game was simple a stick-dog moving toward 

his dog house. He paused several times and had to be 

nudged along (by pressing the space bar). When the dog 

reached his house the computer played an abbreviated 

version of the song "Where Oh Where Has My Little Dog 

Gone?". Elizabeth loved it! From there my imagination 

took over. My next game had a garden that needed 

watering so the flowers would grow (right before her 

eyes!). That one ended with "Country Gardens". There 

were games with toys—a doll that waved its arms to the 

tune of "I Dropped My Dolly in the Dirt", toy soldiers 

that marched to "Parade of the Wooden Soldiers" and a 

saucy jack-in-the-box. Another game drew the Statue of 

Liberty on the screen, with "The Star-Spangled Banner" 

as a fitting ending. 

As Elizabeth's motor development and motivation 

increased, she needed a challenge—a choice of 

responses. I found that markers from bathroom faucets 

served my purpose. They were hollow on the inside, and 

I filled them with the clay-like substance used to 
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stick posters to a wall. The markers could fit down 

over any key and could be removed and put back at will. 

Most important, the markers when hit from above would 

register only the particular key. Now Elizabeth could 

respond with several keys as long as they were not next 

to each other. I wrote new games that required a choice 

of responses, and introduced some commercial programs 

to her. 

Elizabeth is in school this year and her patterning 

continues on a part-time basis. The Apple II is a 

source of pleasure at home and an important part of her 

education at school. It is a good feeling knowing that 

I had a small part in getting Elizabeth started in 

something that will make her future brighter. (V.C. of 

Newport, Arkansas) 

In addition to adults teaching children from outside of 

their household on a volunteer basis, some adults who teach 

at home for a living (i.e., piano teachers, tutors) used the 

computer to enhance their teaching. Such a pattern is 

evident in the following narrative, by B.C., Peoria of 

Illinois. 

As a private piano teacher in my own studio, I have 

made my apple lie a vital part of my teaching process. 

First, my students use the Apple on a daily basis. Each 

student comes 15 minutes prior to his lesson and uses 

programs such as Music_Theory, by MECC and Music Matchup. 

and Nnfe Trespassing by Notable Software to do 

exercises and games. He learns time signatures, key 
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signatures and rhythms which are tapped out on the 

keyboard. He writes scales with the joy stick, and 

learns terms and chords. This allows me to spend more 

time working on his performance at the keyboard. The 

beginner student becomes excited about music and is 

motivated early in his music experience because it's 

fun! By using the Apple I can equip my students with 

more music theory than time permits me to teach at the 

keyboard. The knowledge gained on the Apple is then re¬ 

enforced during the keyboard lesson. 

During group lessons two to four students can play 

musically oriented games on the Apple and it sometimes 

becomes very competitive. Advanced students can use my 

Yamaha PSR-70 electronic keyboard to compose songs and 

chord accompaniment. My plans are to complete the 

MIDI interface to the Apple so these compositions can 

be stored and printed. 

I use the Apple to make up a schedule of lesson 

days, times and the students' phone numbers. This 

allows the students to interchange lessons when 

conflicts arise saving me much time. Each semester I 

use the AppleWorks word processor to compose a letter 

stating policy, rates, etc. which is provided to each 

student. This schedule and letter are then easily 

updated as changes occur. 

I have subscriptions to five music related 

magazines. I have started a database program to 

categorize articles. This provides the ability to 

search for articles on specific teaching situations. I 

also have plans setup my library of music that is 

loaned out to students on an AppleWorks database. The 
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library allows the young students to have access to a 

wide variety of music without having to purchase it so 

they can learn many more songs and sight read through 

more new books... (B.C. of Peoria, Illinois) 

%¡� Adults Teaching Other Adults 

General Description: Adults described themselves as 

teaching other adults residing in and outside of their 

household. Learners include their spouses, relatives 

(parents and siblings), friends, and neighbors. The content 

of this teaching was (1) the operation of the PC and (2) its 

use as a tool. Rarely was the content about programming or 

about using the computer as a self-teaching tool. Most of 

the adults teaching other adults were teaching with or 

explaining the use of commercial software. Many of these 

adults could be described as having had a "mission," which 

was to share information about PCs. More often than not, 

the impetus for an adult to teach another adult is a 

practical need. This need ranged from helping a spouse 

learn word processing so she could do a job more effectively 

to helping a retiree productively fill his day. 

The following narrative, submitted by C. M. of 

Ashtabula, Ohio, captures much of the flavor of the 

submitted narratives classified in this pattern. 
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For 37 years my father worked as an electrician for 

the Lower Lake Docks in Ashtabula, Ohio. In January of 

1984, he retired. 

My father is not one to sit around and do nothing. 

However, there are only so many chores to get done 

around a house before one discovers that he has free 

time on his hands. During the summer months, Dad keeps 

very busy in his small garden, but when winter sets in 

with sub-zero temperatures and heavy snowfalls, the 

only activities to participate in are indoors. I 

thought my Dad was beginning to become interested in 

computers when I found him reading my programming text 

one morning and taking notes. Here was my chance to 

give something to my father who had done so much for 

me all my life. 

I asked Dad if he would like to learn how to use 

the Apple lie computer. At first he was reluctant, 

saying that he was too old to learn something so 

complicated. He said that the programming text seemed 

"pretty tough" to him. I said, "Dad, try it. You will 

be surprised at how easy it is to use a computer." He 

agreed to give it a try. 

I thought that our first lesson should be something 

fun. I showed my father how to boot a disk. We used 

The Print Shop. Since it was almost Mom's birthday, he 

decided to create a greeting card. Dad never did like 

paying high prices for greeting cards so he was very 

excited about creating his own. He learned quickly and 

went on to create some signs and banners for Mom's 

birthday. Mom was certainly impressed. It was only a 

matter of days before my mother asked me to teach her 
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how to use the computer. I had gained a second 

student. 

My small computer class went on to learn to use 

other software. My two students had all kinds of 

questions. I had given them some A+ Magazines to look 

through. It was as though a whole new world had opened 

up for them. They wanted to know how to write letters 

and keep copies of them on a disk, how to use the 

computer to keep records of their expenses, and how to 

set up an address file on the computer. My "class" is 

now starting to learn to use AppleWorks. Neither of my 

parents are intimidated by computers anymore. Dad is 

ready to tackle Basic so we have started at the very 

beginning. Dad is finding that, although programming 

is not easy, it is fun. We joke about establishing a 

schedule so that we will all have a designated time to 

use the computer. 

I feel very proud of my parents when I hear them 

say to their friends, "Cheryl taught us how to do that 

on the computer." Needless to say, their friends are 

absolutely amazed. My dad's older brother has asked to 

see the computer work. It looks like I will be gaining 

a third student. (C. M. of Ashtabula, Ohio) 

This following narrative, submitted by W. R. of Chula 

Vista, California, is an example of the pattern of an adult 

teaching another adult. This particular narrative 

illustrates the use of the PC to meet a particular need. 

My friend Frank stopped by one evening to return a 

tool and, although I was busy at my computer, I invited 
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him in. I could see that he was very upset. He said 

that he had been quarreling with his 13-year-old son, 

that they had nothing in common, and that they couldn't 

converse without an argument starting. 

As we sat talking, I remembered that his son had 

lately been given a lie by his grandfather. Frank had 

told me that it was a waste of money because the boy 

only played games on it. When I suggested that the 

computer might possibly be a catalyst for understanding 

between them, Frank grudgingly agreed but insisted he 

wasn't interested in learning computers. I pushed the 

matter and told him I would gladly teach him what I 

knew and would loan him the necessary books and 

manuals. It was then that Frank became very agitated 

and blurted out that he could never use a computer 

because he didn't know how to read and now he was too 

old to learn. 

I was astonished I had known Frank for almost 15 

years and I had no inkling that he couldn't read. 

Frank said that he was sure that even his family didn't 

know. He confessed that his usual contrariness was 

mostly a cover-up for not wanting to participate in 

activities that might require reading something he 

couldn't recite from memory. Frank and I talked almost 

all night before he finally agreed to secretly work 

with me and my computer. He knew that I had some 

experience tutoring adult functional illiterates and 

that I really wanted to help him. 

I soon found that he knew the alphabet and could 

recognize many common words. We structured his reading 

lessons around computing and he used my computer to 
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work on tutorials and drills on words, grammar, and 

syntax. When he suggested changes in the material, we 

worked together in revising the programs to make them 

more meaningful to him. 

Now it's almost a year later. Frank is not only 

trying to read everything in sight (with a fair amount 

of comprehension).... 

In retrospect, I think that Frank had been wanting 

to confide in me about his reading problem for quite 

some time. However, it was the Apple lie that provided 

both the reason and the method by which he could not 

only fill a need in his life but also bring his family 

closer together. (W.R. of Chula Vista, California) 

%¡� Adults Teaching Themselves 

General Description: Adults described that they were 

teaching themselves. This pattern was divided in to two 

groups. The first group, like their child counterparts, fit 

a description of having a mathematical inclination or a 

computer hobbyist point-of-view. The content of their self 

instruction tends to fall into two areas: (1) computer 

programming and learning about computer hardware, and (2) 

the computer as tool, i.e., word processing, desktop 

publishing. Rarely, were the learners teaching themselves 

about non-computer related subject matter, i.e., reading, 

Spanish, etc. Some used telecommunications to learn from a 

distance (i.e., "on-line" courses). The second group was 
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very different from the first group. This group included 

everyday people who saw the computer as a tool to help 

them accomplish a task. This task was usually job or 

business related, i.e., managing a home-based business. 

Both groups, but especially the first in this pattern, 

tended to be involved in teaching others, thereby, being 

included in more than one pattern. 

The following excerpt is typical of the first group of 

this pattern. 

About 4 years ago I saw an article in BYTE Magazine 

describing how to build a speech synthesizer card for 

my Apple 11+ computer. So I went ahead and built what 

they called the "Sweet-Talker II," tinkered with it for 

a few months,... Well, I got the ideas of using my 

speech synthesizer to help her learn to read and spell, 

since it could translate text to speech.... (D.T. of 

Acton, Massachusetts) 

Summary of Findings of Research Question 1 

This section has presented the data collected related 

to Research Question 1: How do families who have a personal 

computer at home use them for student learning? These data 

were analyzed and the results reported. The results of the 

data that address this research question are now 

summarized. 
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Based on a careful reading and content analysis of the 

59 narratives submitted by families, the investigator 

identified and documented three patterns of family use of 

personal computers at home for student learning. These 

patterns are: Parent as Child's Teacher; Child as Teacher; 

and Child Teaching Self. It is important to note, that 

often families exhibited more than one pattern of use. 

Additionally, parents reported the PC as a valuable 

educational tool in their home: 42 described increased 

learning and 24 mentioned an improvement in self confidence 

or attitude toward learning. 

In analyzing the narratives, a wealth of data was 

uncovered that did not relate directly to the research 

question. Three additional patterns of PC use in home 

settings for teaching and learning were described in this 

section. These patterns are: Adults as Child's Tutor; 

Adults Teaching Other Adults; and Adults Teaching Self. 

These findings may provide future investigators with 

important information and directions for further research. 

This concludes the findings related to Research Question 1. 

Findings related to Research Question 2 are presented next. 
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Eindings on Teacher Encouragement- of 

E-C Use at Home by St.nripnh s 

To answer Research Objective 2, [To what extent do 

computer-using teachers encourage their students to use home 

personal computers for learning?] responses collected with 

the Teacher Utilization of Students' PCs at Home 

questionnaire were compiled and analyzed. 

The research question was be answered by examining the 

data generated by the Likert-type rating scale on the 

Teacher Utilization of Students' PCs at Home questionnaire. 

Data to answer Research Question 1 are presented in 

this sequence: 

1,A. To what extent do computer-using teachers report 

an awareness of which of their students own personal 

computers at home? 

If B. To what extent do computer-using teachers report 

they encourage their students who have PCs at home to 

use them to complete school-related assignments? 

1, C. To what extent do computer-using teachers report 

occasionally loaning software to students for use at 

home to reinforce a concept or skill that they are 

teaching in class? 
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1,D. To what extent do computer-using teachers report 

occasionally talking with student's parents about how 

the PC at home can be used for promoting learning? 

1/E. To what extent do computer-using teachers report 

using an electronic bulletin board that is accessible 

by students from home-based PCs to post assignments, 

communicate with students, etc.? 

In each case, data was be statistically analyzed and 

charts illustrating the frequency of responses will be 

presented. 

In addition, several findings not directly related to 

the research question were noted and are presented under 

additional findings. These data may provide future 

investigators with important information and directions for 

further research. 

Findings 

1, A. To what extent do computer-using teachers report an 

awareness of which of their students own personal computers 

at home? 

To arrive at an answer for this question, data 

collected by Statement 1 on the Teacher Utilization of 

Students' PCs at Home questionnaire were tabulated and 

analyzed. Figure 5 presents the findings. Statement 1 was 

"I pretty much know which of my students have personal 
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computers (PCs) at home." An examination of these data 

indicated that a high percentage of computer-using teachers 

(83.1%) reported agreement with the statement. Specifically, 

80 respondents (45.2% of the sample) indicated that they 

agreed with Statement 1 and 67 respondents (37.9% of the 

sample) strongly agreed with the statement. 

2,B. To what extent do computer-using teachers report 

encouraging their students who have PCs at home to use them 

to complete school-related assignments? 

To answer this question, data collected by Statement 2 

on the Teacher Utilization of Students' PCs at Home 

questionnaire were tabulated and analyzed. Figure 6 

presents the findings. Statement 2 was "I encourage my 

students who have PCs at home to use them to complete 

school-related assignments." 

Figure 6 shows that for this sample, teacher responses 

clustered in the direction of agreement and strong agreement 

with the statement. Specifically, 59 respondents (33.7% of 

the sample) indicated agreement with Statement 2 and 79 

respondents (45.1% of the sample) indicated strong agreement 

with the statement. These data suggest that a high 

percentage of computer-using teachers (78.8%) feel they 

encourage students who have PCs at home to use them to 

complete school-related assignments. 
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2,C. To what extent do computer-using teachers report, 

occasionally, loaning software to students for use at home 

to reinforce a concept or skill that they are teaching in 

class? 

To answer this question, data collected by Statement 3 

on the Teacher Utilization of Students' PCs at Home 

questionnaire were tabulated and analyzed. Figure 7 

presents the findings. Statement 3 was "On occasion, I loan 

software to students for use at home to reinforce a concept 

or skill that I am teaching in class." 

Figure 7 shows that for this sample, the responses to 

the statement on loaning software appear to be almost evenly 

divided between agreement and disagreement. An examination 

of the data shows that 53.7% (94 respondents) indicated 

either disagreed or strong disagreement to Statement 3 while 

46.3% (81 respondents) indicated either agreement or strong 

agreement. This finding suggests that almost half of the 

sample was, on occasion, actively loaning software to 

students for at-home use. In the opinion of the 

investigator, this percentage is noteworthy considering the 

many reasons for not loaning software i.e., incompatibility 

between computers; the possibility of lose of or damage to 

the software; and issues related to copyright and piracy. 
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2,D. To what extent do computer-using teachers report, 

occasionally, talking with students' parents about how the 

PC at home can be used for promoting learning? 

Data collected by Statement 4 on the Teacher 

Utilization of Students' PCs at Home questionnaire were 

tabulated and analyzed to answer this question. Figure 8 

presents the findings. Statement 4 was "On occasion, I talk 

with students' parents about how the PC at home can be used 

for promoting learning." 

Figure 8 shows that for this sample, the scores 

clustered on the agreement side of the agreement- 

disagreement continuum. Specifically, 126 respondents (72% 

of the sample) indicated agreement or strong agreement with 

Statement 4 while only 49 respondents (18% of the sample) 

indicated disagreement or strong disagreement with the 

statement. These data suggest that a high percentage of 

computer-using teachers (72%) occasionally talked with 

students' parents about how the PC at home can be used for 

promoting learning. 

2,E. To what extent do computer-using teachers report using 

an electronic bulletin board that is accessible by students 

from home-based PCs to post assignments, communicate with 

students, etc.? 

To arrive at an answer for this question, data 

collected by Statement 5 on the Teacher Utilization of 
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Students' PCs at Home questionnaire were tabulated and 

analyzed. Figure 9 presents the findings. Statement 5 was 

"I use an electronic bulletin board that is accessible by 

students from home-based PCs to post assignments, 

communicate with students, etc." 

An examination of the data indicated that very few 

computer-using teachers (12 respondents or 8.4%) reported 

using an electronic bulletin board that is accessible by 

students from home-based PCs to post assignments and/or 

communicate with students. Clearly, this technique is not 

being widely used, at the present, to encourage PC use at 

home for learning. Data collected by the researcher through 

informal interviews suggested there were, at least, two 

problems with this technique: lack of modems in homes and 

time-involvement. 

This concludes the findings related directly to 

Research Question 2. These data is, in part, the basis used 

for developing recommendations in Chapter V. This report 

now presents some additional research findings related to 

Research Question 2. 

Additional Finding^. 

To identify areas for future study, the researcher 

further analyzed the data by preparing a set of contingency 
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tables, and then examined the variables for possible 

relationships using a Chi-square Test of Independence. 

The researcher first proposed the following four 

hypotheses. 

Hypothesis 1: The variables presented in the five 

Likert-type statements on the Teacher Utilization of 

Students' PCs at Home questionnaire are dependent upon each 

other. Findings on this assumption will assist future 

researchers to further define and measure teacher 

encouragement of students use of PCs at home. 

Hypothesis 2: The variables presented in each of the 

five Likert-type statements on the Teacher Utilization of 

Students PCs at Home questionnaire are dependent on teacher 

PC ownership. Findings on this assumption provides 

information that may suggest both practical applications and 

areas for future research. 

Hypothesis 3: Teacher PC ownership is dependent on 

teacher personal data variables. Findings on this 

assumption provides information that may suggest both 

practical applications (i.e., teacher training) and areas 

for further research. 
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Teacher Awareness of Student PC Ownership 

Total = 178 
Number= 177 

Statement 1: I pretty much know which of my 
students have personal computers (PCs) at home. 

Fig. 5. Distribution of Responses to Statement 1-"I Pretty 

Much Know Which of My Students Have Personal Computers (PCs) 

at Home." 
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Encouraging Students to Use the PC at Home to 

Complete Assignments 

Total = 178 

Number = 175 

Statement 2: I encourage my students who have PCs 
at home to use them to complete school-related 
assignments. 
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Fig. 6. Distribution of Responses to Statement 2-"I 

Encourage My Students Who Have PCs at Home to Use Them to 

Complete School-Related Assignments." 
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Teacher Loaning Software for Home Use 

Total = 178 

Number = 175 

Statement 3: On occasion, I loan software to 
students for use at home to reinforce a concept or 
skill that I am teaching in class. 

Fig. 7. Distribution of Responses to Statement 3- "On 

Occasion, I Loan Software to Students for Use at Home to 

Reinforce a Concept or Skill that I Am Teaching in Class." 
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Teacher Talkin g with Parents about the Use of the 

PC at Home for Learning 

Total = 178 

Number = 175 

Statement 4: On occasion, I talk with students’ 
parents about how the PC at home can be used for 
promoting learning. 
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Fig. 8. Distribution of Responses to Statement 4-"On 
Occasion, I Talk with Students' Parents about How the PC at 

Home Can Be Used for Promoting Learning." 
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Teacher Use of Electronic Bulletin Board to Promote 

Use of Home PC 

Total - 178 
Number * 168 

Statement 5: I use an electronic bulletin board that 
is accessible by students from home-based PCs to 
post assignments, communicate with students, etc. 
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Fig. 9. Distribution of Responses to Statement 5-"I Use an 
Electronic Bulletin Board that Is Accessible by Students 
from Home-Based PCs to Post Assignments, Communicate with 

Students, Etc." 
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Hypothesis 4: The variable presented in the Likert- 

type Statement 2 on the Teacher Utilization of Students' PCs 

at Home questionnaire is dependent on teacher personal data. 

Findings on this assumption provides information that may 

identify specific areas and variables for future 

investigation. 

To test these hypotheses, the researcher proposed 

several specific research hypotheses and corresponding null 

hypotheses (see Figure 4) 

Each null hypothesis was systematically tested using a 

Chi-square Test of Independence. A Chi-square test 

generates a probability level of the test. If the 

probability is less than .05, the hypothesis that the two 

variables are independent is rejected. The findings of the 

tests follows. 

Null Hypothesis: The variables presented in the five 

Likert-type statements on the Teacher Utilization of 

Students' PCs at Home questionnaire are independent of each 

other. Specifically, each of the following relationships 

were tested. 

(HI) Statement 1 Rating by Statement 2 Rating 

(H2) Statement 1 Rating by Statement 3 Rating 

(H3) Statement 1 Rating by Statement 4 Rating 

(H4) Statement 1 Rating by Statement 5 Rating 

(H5) Statement 2 Rating by Statement 3 Rating 
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(H6) Statement 2 Rating by Statement 4 Rating 

(H7) Statement 2 Rating by Statement 5 Rating 

(H8) Statement 3 Rating by Statement 4 Rating 

(H9) Statement 3 Rating by Statement 5 Rating 

(H10) Statement 4 Rating by Statement 5 Rating 

The Chi-square tests are presented in Table 1 through 

Table 10. The Pearson Chi-square probability level for null 

hypotheses HI, H2, H3, H5, H6, and H8 were less than .01 

level. In each case, the hypothesis that the two variables 

are independent was rejected. 

None of the hypotheses that involved Statement 5 (H4, 

H7, H9, and H10) were rejected. Teachers' responses to this 

statement appeared to be independent of their responses to 

other statements on the instrument. 

Based on these findings, it appears that there is a 

likely relationship between all statements on the 

questionnaire except Statement 5 ("I use an electronic 

bulletin board that is accessible by students from home- 

based PCs to post assignments, communicate with students, 

etc.") . 

Null Hypothesis: The variables presented in each of the 

five Likert-type statements on the Teacher Utilization of 

Students' PCs at Home questionnaire are independent of 
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teacher PC ownership. Specifically, 

relationships were tested. 

each of the following 

(Hll) Teacher PC Ownership by Statement 2 Rating 

(H12) Teacher PC Ownership by Statement 3 Rating 

(H13) Teacher PC Ownership by Statement 4 Rating 

(H14) Teacher PC Ownership by Statement 5 Rating 

The Chi square tests for these null hypotheses are 

presented on Table 11 through Table 14. The Pearson Chi- 

square probability level for null hypotheses Hll was less 

than .01 and H13 was less than .05 level. In each case, the 

hypothesis that the two variables are independent is 

rejected. 

The Pearson Chi-square probability level for null 

hypothesis H12 and H14 were such that they were accepted. 

Teacher responses to this statement appeared to be 

independent of their responses to other statements on the 

instrument. 

Based on these findings, it appears that there is a 

relationship between teacher PC ownership and encouraging 

the use of the PC at home, as presented in Statement 2 ("I 

encourage my students who have PCs at home to use them to 

complete school-related assignments.") In addition, it 

appears that computer-using teachers who own a PC are more 

likely to talk to students' parents about how a PC can be 

used to promote learning. 
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Null Hypothesis: Teacher PC ownership is independent of 

teacher personal data variables. Specifically, each of the 

following relationships were tested. 

(H15) Teacher PC Ownership by Gender 

(H16) Teacher PC Ownership by Grade Level Taught 

(H17) Teacher PC Ownership by Subject Taught 

The Chi-square tests of these null hypotheses are 

presented on Table 15 through Table 17. 

The Pearson Chi-square probability level for these null 

hypotheses were accepted in each case. It appears that 

teacher PC ownership is independent of these variables: 

gender, grade level taught, and subject taught (computer 

science versus non-computer science). 

Null Hypothesis: The variable presented in the Likert-type 

Statement 2 on the Teacher Utilization of Students' PCs at 

Home questionnaire is dependent on teacher personal data. 

Specifically, each of the following relationships were 

tested. 

(H18) St 2 Rating by Teacher Ownership 

(H19) St 2 Rating by Grade Taught 

(H20) St 2 Rating by Subject Taught 

(H21) St 2 Rating by Teacher PC Use as Tool 

(H22) St 2 Rating by Estimated Student 

(H23) St 2 by Socioeconomic Level of School District 
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The Chi square tests for these hypotheses are presented 

on Table 18 through Table 23. 

The Pearson Chi-square probability level for null 

hypotheses H18, H19, and H21 were less than the .05 level. 

In each case, the hypothesis that the two variables are 

independent was rejected. Hypothesis H20, H22, and H23 were 

accepted. 

Based on these findings, it appears that there is a 

relationship between PC ownership, grade level taught, and 

teacher use of the PC for their own learning and the 

response they give to Statement 2 ("I encourage my students 

who have PCs at home to use them to complete school-related 

assignments."). 

Again, it is proper to note, a Chi-square test is 

considered significant if the significance level is below 

the .05 level. This means the probability of difference of 

this magnitude occurring by chance alone, is less than five 

cases out of 100. This relationship is not causal. A 

significant Chi-square test only establishes a statistical 

relationship. It does not tell which categories are 

influencing which, if any. The relationship might occur 

because both sets of distributions are related to something 

else. 

As part of the study, the researcher also identified 

ways teachers might encourage the use of at-home PCs for 
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learning in the future. This list came from the open-ended, 

short-answer question (item 6) on the Teacher Utilization of 

Students' PCs at Home instrument. The data were reviewed 

and classified into categories. Findings are presented in 

Figure 10. This list of variables may provide investigators 

with direction for future study. 

In the process of listing ways to encourage PC-use at 

home, many teachers suggested specific content. The most 

noteworthy finding: more than half of the respondents 

suggested that the at-home PC could be used as a writing 

tool. 

Summary of Findings of Research Question 2 

This section has presented the data collected related 

to Research Question 2: To what extent do computer-using 

teachers encourage their students to use home personal 

computers for learning? These data were analyzed and 

results reported. The results of the data that address this 

research question are now summarized. 

A high percentage of respondents agreed with various 

statements on the questionnaire that were associated with 

encouraging at-home PC use by students. Specifically, more 

than 87% of the sample indicated they "pretty much" knew 

which of their students owned a PC and 79% agreed with the 
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Ways to Encourage or Support At-Home PC 

Use by Students for Learning 

Software 

• Loan software 

Create a software lending-library 

Obtain software licenses that allow for home 
distribution of software 

Offer Freeware" (free or very inexpensive software) 

Information Sharing 

Write a newsletter for parents about using the PC at home 
Conduct parent nights and workshops focusing on using 
the PC at home 

Share information about ways to use the PC at home with 
parents during Parent-Teacher Conferences and other 
encounters 

• Assist families purchase software; offer suggestions 

M-Home Assianments/Hompworic 

Provide extra credit for work completed on a PC 
• Distribute homework on diskette 

Require writing assignments to be word processed 
• Require homework to be submitted on diskette 
• Provide make-up work and remedial work on diskette 
• Provide enrichment work on diskette 
• Offer subject tutorials on diskette 

• Provide assignments that encourage the use of the PC 
by parents and children together 

• Provide a student-teacher bulletin board service that 
offers homework solutions, on-line tutoring, and 
other classroom-related information 

Other Actions 
• Model and encourage at-home PC use 
• Offer an after-school computer club 
• Loan PCs 

• Provide a bulletin board on which students can share 
information or communicate with pen-pals 

Fig. 10. Ways Computer-Using Teachers Suggest 

Teachers Encourage Students to Use a PC at Home if all 

Students Owned a PC. 
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TABLE 1 

Teacher Response to Statement 1 

by Teacher Response to Statement 2 

TABLE OF 

FREQUENCIES 

Disagree Agree TOTAL 

Disagree 15 15 30 

Agree 22 123 145 

TOTAL 37 138 175 

(ROWS) SI - "I pretty much know which of my 

students have personal computers (PCs) at home." 

(COLUMNS) S2 - "I encourage my students who have 

PCs at home to use them to complete school-related 

assignments." 

TEST STATISTIC VALUE DF 

PEARSON CHI-SQUARE 18.084 1 

LIKELIHOOD RATIO CHI-SQUARE 15.507 1 

* A Chi-square probability of .05 or less 

significant. 

PROB.* 

.000 

.000 

is considered 

132 



TABLE 2 

Teacher Response to Statement 1 

by Teacher Response to Statement 3 

TABLE OF 

FREQUENCIES 

Disagree Agree TOTAL 

Disagree 25 5 30 

Agree 69 76 145 

TOTAL 94 81 175 

(ROWS) SI "I pretty much know which of my 

students have personal computers (PCs) at home. 

(COLUMNS) S3 - "On occasion, I loan software to 

students for use at home to reinforce a concept or 

skill that I am teaching in class." 

TEST STATISTIC VALUE DF PROB.* 
PEARSON CHI-SQUARE 12.776 1 .000 
LIKELIHOOD RATIO CHI-SQUARE 13.927 1 .000 

*A Chi-square probability of . 05 or less is considered 

significant. 
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TABLE 3 

Teacher Response to Statement 1 

by Teacher Response to Statement 4 

TABLE OF 

FREQUENCIES 

Disagree Agree TOTAL 

Disagree 18 12 30 

Agree 31 114 145 

TOTAL 49 126 175 

(ROWS) SI - "I pretty much know which of my 

students have personal computers (PCs) at home." 

(COLUMNS) S4 - "On occasion, I talk with 

students' parents about how the PC at home can be 

used for promoting learning." 

TEST STATISTIC VALUE DF PROB 

PEARSON CHI-SQUARE 18.391 1 .000 

LIKELIHOOD RATIO CHI-SQUARE 16.661 1 .000 

*A Chi-square probability of .05 or less is considered 

significant. 
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TABLE 4 

Teacher Response to Statement 1 

by Teacher Response to Statement 5 

TABLE OF 

FREQUENCIES 

Disagree Agree TOTAL 

Disagree 27 3 30 

A<?ree 127 11 i38 

TOTAL 154 14 168 

(ROWS) SI - "I pretty much know which of my 

students have personal computers (PCs) at home." 

(COLUMNS) S5 - "I use an electronic bulletin 

board that is accessible by students from home- 

based PCs to post assignments, communicate 

with students, etc." 

TEST STATISTIC 

PEARSON CHI-SQUARE 

LIKELIHOOD RATIO CHI-SQUARE 

YATES CORRECTED CHI-SQUARE 

*A Chi-square probability of 

significant. 

VALUE DF 

. 133 1 

. 127 1 

.000 1 

.05 or less 

PROB.* 

.716 

.721 

1.000 

is considered 
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TABLE 5 

Teacher Response to Statement 2 

by Teacher Response to Statement 3 

TABLE OF 

FREQUENCIES 

Disagree Agree TOTAL 

Disagree 30 7 37 

Agree 64 74 138 

TOTAL 94 81 175 

(ROWS) S2 - "I encourage my students who have PCs 

at home to use them to complete school-related 

assignments." 

(COLUMNS) S3 - "On occasion, I loan software to 

students for use at home to reinforce a concept or 

skill that I am teaching in class." 

TEST STATISTIC VALUE 

PEARSON CHI-SQUARE 14.134 

LIKELIHOOD RATIO CHI-SQUARE 15.158 

*A Chi-square probability of .05 or 

significant. 

DF PROB.* 

1 .000 
1 .000 

less is considered 
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TABLE 6 

Teacher Response to Statement 2 

by Teacher Response to Statement 4 

TABLE OF 

FREQUENCIES 

Disagree Agree TOTAL 

Disagree 26 11 37 

Agree 23 115 138 

TOTAL 49 126 175 

(ROWS) S2 - "I encourage my students who have PCs 

at home to use them to complete school—related 
assignments." 

(COLUMNS) S4 - "On occasion, I talk with 

students' parents about how the PC at home can be 

used for promoting learning." 

TEST STATISTIC 

PEARSON CHI-SQUARE 

LIKELIHOOD RATIO CHI-SQUARE 

*A Chi-square probability of 

significant. 

VALUE DF 

41.585 1 

38.146 1 

.05 or less 

PROB.* 

.000 

.000 

s considered 
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TABLE 7 

Teacher Response to Statement 2 

by Teacher Response to Statement 5 

TABLE OF 

FREQUENCIES 

Disagree Agree TOTAL 

Disagree 33 3 36 

Agree 121 11 132 

TOTAL 154 14 168 

(ROWS) S2 - "I encourage my students who have PCs 

at home to use them to complete school-related 

assignments." 

(COLUMNS) S5 - "I use an electronic bulletin 

board that is accessible by students from home- 

based PCs to post assignments, communicate 

with students, etc." 

TEST STATISTIC VALUE DF 

PEARSON CHI-SQUARE .000 1 

LIKELIHOOD RATIO CHI-SQUARE .000 1 

PROB.* 

1.000 
1.000 

*A Chi-square probability of .05 or less is considered 

significant. 
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TABLE 8 

Teacher Response to Statement 3 

by Teacher Response to Statement 4 

TABLE OF 

FREQUENCIES 

Disagree Agree TOTAL 

Disagree 36 58 94 

Agree 13 68 81 

TOTAL 49 126 175 

(ROWS) S3 - "On occasion, I loan software to 

students for use at home to reinforce a concept or 

skill that I am teaching in class." 

(COLUMNS) S4 - "On occasion, I talk with 

students' parents about how the PC at home can be 

used for promoting learning." 

TEST STATISTIC VALUE DF PROB.* 

PEARSON CHI-SQUARE 10.683 1 .001 

LIKELIHOOD RATIO CHI-SQUARE 11.060 1 .001 

*A Chi-square probability of . 05 or less is considered 

significant. 
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TABLE 9 

Teacher Response to Statement 3 

by Teacher Response to Statement 5 

TABLE OF 

FREQUENCIES 

Disagree Agree TOTAL 

Disagree 89 5 94 

Agree 65 9 74 

TOTAL 154 14 168 

(ROWS) S3 - "On occasion, I loan software to 

students for use at home to reinforce a concept or 

skill that I am teaching in class." 

(COLUMNS) S5 - "I use an electronic bulletin 

board that is accessible by students from home- 

based PCs to post assignments, communicate 

with students, etc." 

TEST STATISTIC VALUE DF PROB.* 

PEARSON CHI-SQUARE 2.538 1 .111 

LIKELIHOOD RATIO CHI-SQUARE 2.528 1 .112 

*A Chi-square probability of . 05 or less is considered 

significant. 
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TABLE 10 

Teacher Response to Statement 4 

by Teacher Response to Statement 5 

TABLE OF 

FREQUENCIES 

Disagree Agree TOTAL 

Disagree 43 3 45 

Agree 111 n 122 

TOTAL 154 14 168 

(ROWS) S4 - "On occasion, I talk with 

students' parents about how the PC at home can be used 
for promoting learning." 

(COLUMNS) S5 - "I use an electronic bulletin 

board that is accessible by students from home- 

based PCs to post assignments, communicate 

with students, etc." 

TEST STATISTIC VALUE DF PROB.* 
PEARSON CHI-SQUARE .272 1 . 602 

LIKELIHOOD RATIO CHI-SQUARE .285 1 .593 

*A Chi-square probability of . 05 or less is considered 

significant. 
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TABLE 11 

Teacher Ownership of PC 

by Encouraging Student PC Use at Home 

(Statement 2) 

TABLE OF 

FREQUENCIES 

D A TOTAL 

Don' t Own 16 35 51 

Own PC 21 102 123 

TOTAL 37 137 174 

(ROWS) Q13 - "Do you own a PC?" 

(COLUMNS) S2 - "I encourage my students who have 

PCs at home to use them to complete school-related 

assignments." D = Disagree A = Agree 

TEST STATISTIC 

PEARSON CHI-SQUARE 

LIKELIHOOD RATIO CHI-SQUARE 

*A Chi-square probability o 

significant. 

VALUE DF PROB.* 

4.403 1 .036 

4.187 1 .041 

. 05 or less is considered 
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TABLE 12 

Teacher Ownership of PC 

by Loaning Software for 

Student Use at Home 

(Statement 3) 

TABLE OF 

FREQUENCIES 

D A TOTAL 

Don't Own 31 20 51 

Own PC 63 60 123 

TOTAL 94 80 174 

(ROWS) Q13 - "Do you own a PC?" 

(COLUMNS) S3 - "On occasion, I loan software to 

students for use at home to reinforce a concept or 

skill that I am teaching in class." 

D = Disagree A = Agree 

TEST STATISTIC VALUE DF PROB.* 
PEARSON CHI-SQUARE 1.328 1 .249 
LIKELIHOOD RATIO CHI-SQUARE 1.337 1 .248 

*A Chi-square probability of .05 or less is considered 

significant. 
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TABLE 13 

Teacher Ownership of PC 

by Talking with Parents about PC 

Use at Home for Learning 

(Statement 4) 

TABLE OF 

FREQUENCIES 

D A TOTAL 

Don't Own 24 27 51 

Own PC 25 98 123 

TOTAL 49 125 174 

(ROWS) Q13 - "Do you own a PC?" 

(COLUMNS) S4 - "On occasion, I talk with 

students' parents about how the PC at home can be 

used for promoting learning." 

D = Disagree A = Agree 

TEST STATISTIC VALUE DF PROB.* 

PEARSON CHI-SQUARE 12.736 1 .000 

LIKELIHOOD RATIO CHI-SQUARE 12.150 1 .000 

*A Chi-square probability of .05 or less is considered 

significant. 
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TABLE 14 

Teacher Ownership of PC 

by Teacher Use of Electronic Bulletin Board to 

Encourage Use PC at Home by Students 

(Statement 5) 

table of 

FREQUENCIES 

D A TOTAL 

Don't Own 43 5 

Own PC HQ 9 

TOTAL 153 14 157 

(ROWS) Q13- "Do you own a PC?" 

(COLUMNS) S5 - "I use an electronic bulletin 

board that is accessible by students from home- 

based PCs to post assignments, communicate 

with students, etc." D = Disagree A = Agree 

TEST STATISTIC VALUE DF PROB.* 
PEARSON CHI-SQUARE .363 1 .547 

LIKELIHOOD RATIO CHI-SQUARE .349 1 .555 
YATES CORRECTED CHI-SQUARE .769 1 .769 

*A Chi-square probability of . 05 or less is considered 

significant. 
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TABLE 15 

Teacher's Ownership of PC 

by Gender 

TABLE OF 

FREQUENCIES 

Female Male TOTAL 

Don't Own 28 15 43 

Own PC 70 39 109 

TOTAL 98 54 152 

(ROWS) Q13 - "Do you own a PC?" 

(COLUMNS) Q15- Gender (coded according to first 

name by researcher) 

TEST STATISTIC VALUE 

PEARSON CHI-SQUARE .011 

LIKELIHOOD RATIO CHI-SQUARE .011 

DF 

1 

1 

PROB.* 

.917 

.917 

*A Chi-square probability of .05 or less is considered 

significant. 
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TABLE 16 

Teacher's Ownership of PC 

by Grade Level Taught 

TABLE OF 

FREQUENCIES 

K-3 4-5 6-8 9-12 TOTAL 

Don't Own 12 12 10 6 40 
Own PC 15 25 38 17 95 

TOTAL 27 37 48 23 135 

(ROWS) Q13 - "Do you own a PC?" 

(COLUMNS) Q7 - Grade Level Taught (re-coded) 

TEST STATISTIC VALUE DF PROB 
PEARSON CHI-SQUARE 4.901 3 .179 
LIKELIHOOD RATIO CHI- SQUARE 4.826 3 . 185 

*A Chi-square probability of .05 or less is considered 

significant. 
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TABLE 17 

Teacher's Ownership of PC 

by Subject Taught 

(Non-Computer Science vs. Computer Science) 

TABLE OF 

FREQUENCIES 

Non-CS CS TOTAL 

Don't Own 46 4 50 

Own PC 97 24 121 

TOTAL 143 28 171 

(ROWS) Q13 - "Do you own a PC?" 

(COLUMNS) Q8 - Subject Taught (re-coded) 

CS = Computer Science 

Non-CS = Non-Computer Science 

TEST STATISTIC VALUE DF 

PEARSON CHI-SQUARE 3.619 1 

LIKELIHOOD RATIO CHI-SQUARE 4.054 1 

YATES CORRECTED CHI-SQUARE 2.806 1 

PROB.* 

.057 

.044 

.094 

*A Chi-square probability of .05 or less is considered 

significant. 
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TABLE 18 

Teacher Response to Statement 2 

by Teacher Ownership of PC 

TABLE OF 

FREQUENCIES 

Non-cs cs TOTAL 

Disagree 

Agree 

33 

109 

2 

26 

35 

135 

TOTAL 142 28 170 

(ROWS) S2 "I encourage my students who have PCs 

at home to use them to complete school-related 
assignments." 

(COLUMNS) Q8 - Subject 

CS = Computer Science 
Taught (re-coded) 

Non-CS = Non-Computer Science 

TEST STATISTIC VALUE 

PEARSON CHI-SQUARE 3.706 

LIKELIHOOD RATIO CHI-SQUARE 4.492 

YATES CORRECTED CHI-SQUARE 2.787 

DF 

1 

1 

1 

PROB.* 

.054 

.034 

.095 

*A Chi-square probability of .05 or less is considered 

significant. 
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TABLE 19 

Teacher Response to Statement 2 

by Grade Level Taught 

TABLE OF 

FREQUENCIES 

K-3 

IT
) 

1 

0
5

 
1 

V£5 9-12 TOTAL 

Disagree 12 7 10 1 30 

Agree 15 30 37 22 104 

TOTAL 27 37 47 23 134 

(ROWS) S2 - "I encourage my students who have PCs 

at home to use them to complete school-related 

assignments." 

(COLUMNS) Q7 - Grade Level Taught (re-coded) 

TEST STATISTIC VALUE DF 

PEARSON CHI-SQUARE 12.157 3 

LIKELIHOOD RATIO CHI-SQUARE 12.646 3 

PROB.* 

.007 

.005 

*A Chi-square probability of .05 or less is considered 

significant. 
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TABLE 20 

Teacher Response to Statement 2 

by Subject Taught 

(Computer Science vs. Non-Computer Science) 

TABLE OF 

FREQUENCIES 

Non-CS cs TOTAL 

Disagree 

Agree 

33 2 35 

i09 26 135 

TOTAL 142 28 170 

(ROWS) S2 "I encourage my students who have PCs 
at home to use them to complete school-related 
assignments." 

(COLUMNS) Q8 - Subject Taught (re-coded) 

Non-CS = Non Computer Science CS = Computer Science 

TEST STATISTIC VALUE DF 

PEARSON CHI-SQUARE 3.706 1 

LIKELIHOOD RATIO CHI-SQUARE 4.492 1 

PROB.* 

.054 

.034 

*A Chi-square probability of .05 or less is considered 

significant. 
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TABLE 21 

Teacher Response to Statement 2 

by Teacher PC Use as Tool 

TABLE OF 

FREQUENCIES 

No Yes TOTAL 

Disagree 15 22 37 

Agree 29 109 138 

TOTAL 44 131 175 

(ROWS) S2 - "I encourage my students who have PCs 

at home to use them to complete school-related 

assignments." 

(COLUMNS) Q12- Use "as tool for my own learning" 

No = not checked Yes = checked 

TEST STATISTIC VALUE DF PROB.* 

PEARSON CHI-SQUARE 5.910 1 .015 

LIKELIHOOD RATIO CHI-SQUARE 5.499 1 .019 

*A Chi-square probability of .05 or less is considered 

significant. 

152 



TABLE 22 

Teacher Response to Statement 2 

by Teacher Estimate of Percentage of 

Student PC Ownership 

TABLE OF 

FREQUENCIES 

<10% 10-25% 26-50% 51 + % TOTAL 

Disagree 17 12 6 1 36 
Agree 38 60 26 12 136 

TOTAL 55 72 32 13 172 

(ROWS) S2 - "I encourage my students who have : 
at home to use them to complete school-related 
assignments." 

(COLUMNS) Q9 - "What is your best guess as to the 
percentage of your students who own a PC?" 
(re-coded) 

TEST STATISTIC VALUE DF PROB. 
PEARSON CHI-SQUARE 5.569 3 .135 
LIKELIHOOD RATIO CHI-SQUARE 5.645 3 .130 

*A Chi-square probability of .05 or less is considered 

significant. 
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TABLE 23 

Teacher Response to Statement 2 

by Teacher Report of Socioeconomic Level 

of School District 

TABLE OF 

FREQUENCIES 

LowM-Mid Middle UpMid-Upper TOTAL 

Disagree 13 18 5 36 

Agree 30 79 28 137 

TOTAL 43 97 33 173 

(ROWS) S2 - "I encourage my students who have PCs 

at home to use them to complete school-related 

assignments." 

(COLUMNS) Q10- "What is the predominate 

socioeconomic level of the school district in 

which you teach?" (re-coded) 

LowM-Mid = Low-Low Middle 

Mid = Middle 

UpMid-Upper = Upper Middle-Upper 

TEST STATISTIC VALUE DF PROB.* 

PEARSON CHI-SQUARE 3.257 2 .196 

LIKELIHOOD RATIO CHI-SQUARE 3.109 2 .211 

*A Chi-square probability of .05 or less is considered 

significant. 
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at home 
statement that they encouraged students who have PCs 

"to use them to complete school-related assignments. 

The researcher collected data on three specific ways 

teachers can "encourage" at-home PC use by students. These 

ways included (1) talking with students' parents about ways 

to use the PC at home for learning, (2) loaning software to 

students for use at home, and (3) the use of electronic 

bulletin boards to post assignments and to communicate with 

students. in response, almost three-quarters (72%) of the 

sample indicated that they occasionally talked with 

students' parents about how PCs at home could be used to 

promote learning. Forty-six percent agreed with the 

statement that they, on occasion, loan software to students 

for use at home to reinforce a concept or skill. However, 

very few—less than ten percent —indicated they use 

electronic bulletin boards, accessible by students from 

home-based PCs, to post assignments and to communicate with 

students. 

Based on an analysis of the data collected by the 

Teacher Utilization of Students' PCs at Home instrument, the 

investigator found most of the study's sample of computer¬ 

using teachers reported they "encourage" their students to 

use PCs at home. While the data does not identify all of 

the ways the teachers encouraged their students to use PCs 

at home, it does suggest that most, on occasion, did talk 
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with parents about the use of the PC at home, and almost 

half, on occasion, loaned software to students for use at 

home. 

The study also identified ways teachers might encourage 

students to use PCs at home for learning in the future. 

This list, generated from the open-ended, short-answer 

question (item 6) on the Teacher Utilization of Students' 

PCs at Home instrument, is presented in Figure 10. Teacher 

responses clustered into four categories: (1) Providing 

software for home use, i.e., loaning software, obtaining 

software licenses that allow home distribution, (2) 

Information sharing, i.e., parent workshops, (3) Home 

assignments, i.e., distributing homework on diskette, 

requiring writing assignments to be word processed, (4) 

Other actions, i.e., conducting after-school computer clubs; 

loaning PCs; providing an electronic bulletin board on which 

students can communicate with pen-pals. The researcher 

noted that more than half of the teachers who responded 

suggested that the at-home PC could be used as a writing 

tool. 

In addition to these findings, the researcher also 

attempted to identify areas for future study. To do this, 

contingency tables were prepared and the variables examined 

for independence using Chi-square statistics. 
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The findings suggested a statistically significant 

relationship between the variables presented in the Likert- 

type statements on the Teacher Utilization of Students' PCs 

at Home questionnaire with the exception of the variable 

presented in Statement 5 ["I use an electronic bulletin 

board that is accessible by students from home-based PCs to 

post assignments, communicate with students, etc."]. Also, 

the variables as presented in Statement 2 ("I encourage my 

students who have PCs at home to use them to complete 

school-related assignments.") and Statement 4 ("On occasion, 

I talk with students' parents about how the PC at home can 

be used for promoting learning.") appeared dependent on 

teacher PC ownership. 

The research also showed a statistically significant 

relationship between the variable presented in Statement 2 

and grade-level taught and whether teachers used the PC for 

their own learning. 

Finally, no statistically significant relationship was 

found between teacher PC ownership and any of the teacher 

personal data variables tested: gender, grade level taught, 

and subject taught (computer science vs. non-computer 

science). 

This analysis and interpretation of data concludes 

Chapter IV, which has presented findings based on data 

obtained from two research instruments in support of the 
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study's two research questions. Additional findings 

relating to the research questions were presented. This 

chapter has provided a framework for several recommendations 

for future research, which are discussed in Chapter V. 

Chapter V presents the major findings for each research 

question and recommends further research raised by the 

interpretation of data in this chapter. 
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CHAPTER V 

SUMMARY AND RECOMMENDATIONS 

This chapter presents a summary of the study. The 

findings of the investigation and their implications for 

educational practice are discussed. The chapter concludes 

by suggesting further research and recommendations for 

practical action for improving environments for learning. 

Summary 

Families buying personal computers expect to use them 

productively. Yet little research has been undertaken to 

investigate how personal computers are used in home settings 

for educational purposes. Some computer proponents claim 

that personal computers in home settings are radically 

changing education, both in homes and in schools. Others 

suggest that many computers are gathering more dust than 

data in family attics along with "pong" video games, 

Citizen-Band radios, and other fads of the 1970's and 

1980's. Still, most observers agree that by the 21st 

century personal computers will be as common in American 

homes as television sets are today. If they are correct, 

the personal computer will probably have a significant 

impact on the American family and its learning environment. 
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Clearly, for personal computers in homes to have a 

positive impact on student learning, families and educators 

will need to learn more about the nature of educational 

computing at home. Determining emerging dynamics 

surrounding the presence of personal computers in homes is 

an important step in minimizing negative consequences and 

maximizing potential educational benefits. To this end, the 

present study explored the nature of computing at home for 

student learning and examined some of the ways computer¬ 

using teachers encouraged the use of personal computers at 

home . 

This study had a twofold purpose. First, to discover 

how families who have a personal computer at home use them 

for student learning. Second, to find out to what extent 

computer-using teachers encourage their students to use home 

personal computers for learning. Since the study was 

exploratory in nature, no specific hypotheses were 

constructed. The study attempted to answer the following 

two research questions: 

1. How do families who have a personal computer at home 

use them for student learning? 

2. To what extent do computer-using teachers encourage 

their students to use home personal computers for learning? 

This study collected data from two samples of two 

separate populations. The first sample consisted of 
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personal-computer owners who read A+ Magazine, a leading 

national computer publication. This sample was created by 

reader self-selection—i.e., readers electing to participate 

m a contest. Since present PC-owners tend to be a defined, 

homogeneous group (Link Resources, 1988), a self-selection 

process seemed an acceptable way to identify this sample. 

The 91 participants described, in 500-word essays, how they 

used their Apple II computer to teach at home. 

The second sample consisted of 178 computer-using 

educators who attended the Minnesota Educational Computing 

Conference (MECC '89) held in Minneapolis, Minnesota on 

November 12-14, 1989. The study participants completed a 

self-administered, 13-question survey that measured teacher 

encouragement of their students use of PCs at home for 

learning. 

Major Findings 

The major findings of the present study are summarized 

and reported according to the two research questions that 

guided the study. Additional findings are also presented 

and discussed. 
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Research Question 1;—Row Do Families who Have pprqnn.i 

Computers at Hom^ Use Them for Student I.Parnin 99 

Based on a careful reading and content analysis of the 

59 narratives submitted by families, the investigator 

identified and documented three patterns of how families 

used personal computers at home for student learning. These 

patterns are: Parent as Child's Teacher; Child as Teacher; 

and Child Teaching Self. it is important to note that 

families often exhibited more than one pattern of use. 

Additionally, parents reported that the PC was a valuable 

educational tool in their home: 42 families described 

increased learning and 24 mentioned an improvement in self 

confidence or an attitude towards learning. The identified 

patterns of family use of at-home PCs for learning are 

described next. 

%¡� Parent as Child's Teacher 

Parents described themselves as actively spending time 

teaching their child and purchasing software to meet 

educational needs. Parents reported teaching their children 

at all grade levels. The content of the teaching was 

classified into two categories: (1) subject-oriented and 

(2) the use of the PC as a tool. Most families reported 

teaching in both these areas. 
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Subject-oriented: The parents were actively working 

with the child on specific subjects. This focus included 

general education, enrichment, and special education. Many 

parents suggested they were trying to help the child do 

better in school. In fact, almost half mentioned they were 

teaching with a specific educational need in mind. 

Frequently, the child was described as having a specific 

need (i.e., math deficit) or special need (i.e., dyslexia) . 

Very few families mentioned whether their home teaching 

efforts were being supported or encouraged by their child's 

teacher. In general, most parents taught using commercial, 

drill and practice software; some taught with games (i.e., 

"adventure games" to encourage reading). Occasionally, 

parents wrote simple, highly specific, drill and practice 

programs for their child's use. Others "inputted" their 

child's spelling words or other school-related content into 

a commercially-designed program. 

PC as a Tool: The parents taught their child to use 

the PC as a tool. Most frequently word processing was 

taught to help the child with school-related writing. PCs 

were also used as graphic tools, for typing, and databases. 

Appl eWorks!"� and The Print Shop!" were the two most often 

referred to software programs. 
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O Child as Teacher 

The parents or child reported that the child was 

instructing others. The learners in this pattern seem to 

fall into two categories: (1) siblings and friends, and 

(2) adults. The instruction of sibling and friends tended 

to be informal in nature, perhaps, best described as 

sharing. The content of this pattern tended to be 

teaching a sibling or friend to operate or program the 

computer. Applesoft!"� BASIC programming language was 

frequently mentioned. The teaching often took the form of 

working with another child to create software. Rarely is 

the PC used by the child-as-teacher to teach about an 

academic subject. 

The child-as-teacher also gets involved in teaching 

adults. This usually took the form of the child showing his 

parents how to use the PC as a tool. More often than not, 

this meant introducing parents to the PC as a word processor 

or database. In some cases, the child's role as a teacher 

was to "explain" newly-purchased software to parents. 

Although most child-as-teachers appeared to be motivated by 

altruism, others seemed to become teachers to "appease" a 

parent or for financial reward. 
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O Children Teaching Themselves 

Many parents reported a children learning on their own, 

however, most mentioned the parent had initially taught them 

something, i.e., AppleWorks. Few narratives reported that 

the children were learning completely on their own, without 

parental involvement. Those who learned mostly on their own 

fit a description of having a mathematical inclined or a 

computer hobbyist point-of-view. The content of their self 

instruction tended to fall within two areas: (1) computer 

programming and learning about computer hardware, and (2) 

the computer as a tool, i.e., word processing. Rarely, were 

learners teaching themselves about academic subject matter, 

i.e., reading, Spanish, etc. These learners also tended to 

be involved in teaching others, thereby, being included in 

more than one pattern identified by this research. 

In the process of analyzing the narratives submitted by 

consumers in response to the "How I Use the II to Teach" 

contest, a wealth of data was uncovered that did not relate 

directly to the research question. Several additional 

patterns of PC use in home settings for learning were noted 

and are presented next. These findings may provide 

investigators with important information and directions for 

future research. 

Based on a careful reading and content analysis of the 

narrative responses submitted by the study sample, three 
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additional patterns of PC use in home settings for 

teaching/learning were identified. These patterns do not 

directly answer the research question because they did not 

meet the study's criteria of family use for student 

learning. These patterns are: Adults as Child's Tutor, 

Adults Teaching Other Adults, and Adults Teaching Self. 

They are explained and detailed next. 

%¡� Adults Teaching Children from Outside the Household 

General Description: Adults described themselves as 

teaching children residing outside of their household, i.e., 

relatives and neighborhood children. The content of this 

teaching generally fell within two categories: (1) teaching 

learners how to operate the PC and how to use it as a tool 

and, (2) using the computer as a drill and practice tool. 

Most taught with or explained the use of commercial 

software. Few taught programming. Some charged for their 

services. 

%¡� Adults Teaching Other Adults 

General Description: Adults described themselves as 

teaching other adults residing in and outside of their 

household. Learners included their spouses, relatives 

(parents and siblings), friends, and neighbors. The content 

of this teaching was (1) how to operate the PC and (2) how 
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to use it as a tool. Rarely was the content programming or 

using the computer as a self-teaching tool. Most of the 

adults who were teaching other adults were teaching with or 

explaining the use of commercial software. Many of the 

adults could be described as having a "mission," which was 

to share information about PCs. More often that not, the 

impetus for an adult to teach another adult was a practical 

need. This need ranges from helping a spouse learn word 

processing so he or she could do a job more effectively, to 

helping a retiree productively fill his or her day. 

%¡� Adults Teaching Themselves 

General Description: Adults described that they were 

teaching themselves. This pattern was divided into two 

groups. The first group, like their child counterparts, fit 

a description of having a mathematical inclination or a 

computer hobbyist point-of-view. The content of their self 

instruction fell into two areas: (1) computer programming 

and learning about computer hardware, and (2) the computer 

as tool, i.e., word processing, desktop publishing. Rarely 

were the learners teaching themselves academic subject 

matter, i.e., reading, Spanish, etc. Some used 

telecommunications to learn at a distance (i.e., on-line 

courses). 

167 



This group The second group was very different, 

included "everyday" people who saw the computer as a tool to 

help them accomplish a task. This task was usually job or 

business related, i.e., managing a home-based business. 

Both groups (especially the first) tended to get involved in 

teaching others, thereby, being included in more than one 

pattern identified by this research. 

These findings may provide future investigators with 

important information and directions for further research. 

This concludes the findings related to Research Question 1. 

Findings related to Research Question 2 are presented next. 

Research Question 2: To What Extent Do Computer-Using 

Teachers Report They Encourage the Use of Home Personal 

Computers by Students for Learning? 

Based on an analysis of the data collected by the 

Teacher Utilization of Students' PCs at Home instrument, the 

investigator found most of the study's sample of computer¬ 

using teachers reported they "encourage" the use of PCs at 

home by students. A high percentage of respondents agreed 

with various statements on the questionnaire that were 

associated with encouraging students to use PCs at home. 

Specifically, more than 87% of the sample indicated they 

"pretty much" knew which of their students owned a PC, and 
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79% agreed that they encouraged students who had PCs at home 

to use them to complete school-related assignments." 

The researcher collected data on three specific ways 

teachers can "encourage" at-home PC use by students. These 

ways included (1) talking with students' parents about ways 

to use the PC at home for learning, (2) loaning software for 

students to use at home, and (3) using electronic bulletin 

boards to post assignments and to communicate with students. 

In response, 72% of the sample indicated that they 

occasionally talked with students' parents about how PCs at 

home can be used for promoting learning. Forty-six percent 

agreed that they, on occasion, loaned software to students 

for use at home to reinforce a concept or skill. However, 

less than 10%, indicated they used electronic bulletin 

boards, accessible by students from home-based PCs, to post 

assignments or to communicate with students. 

The study also identified ways in which teachers might, 

in the future, encourage students to use PCs at home for 

learning. This list, generated from the open-ended, short- 

answer question (item 6) on the Teacher Utilization of 

Students' PCs at Home instrument, is presented in Figure 14. 

Teacher responses were clustered into four categories: (1) 

Providing software for home use, i.e., loaning software, 

obtaining software licenses that allow home distribution, 

(2) Information sharing, i.e., parent workshops, (3) Home 
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assignments, i.e., distributing homework on diskette, 

requiring writing assignments to be word processed, (4) 

Other actions, i.e., conducting after-school computer clubs, 

loaning PCs, providing an electronic bulletin board on which 

students could communicate with pen-pals. The researcher 

noted that more than half of the teachers who responded 

suggested that the at-home PC could be used as a writing 

tool. 

In addition to these findings, the researcher attempted 

to identify areas for future study. Contingency tables were 

prepared and the variables examined for independence using 

Chi-square statistics. 

The findings suggested a statistically significant 

relationship between the variables presented in the Likert- 

type statements on the Teacher Utilization of Students' PCs 

at Home questionnaire with the exception of the variable 

presented in Statement 5 ("I use an electronic bulletin 

board that is accessible by students from home-based PCs to 

post assignments, communicate with students, etc."). Also, 

the variables as presented in Statement 2 ("I encourage my 

students who have PCs at home to use them to complete 

school-related assignments.") and Statement 4 ("On occasion, 

I talk with students' parents about how the PC at home can 

be used for promoting learning.") appeared dependent on 

teacher PC ownership. 
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The research also showed a statistically significant 

relationship between the variable presented in Statement 2 

and grade-level taught and whether teachers used the PC for 

their own learning. 

Finally, no statistically significant relationship was 

found between teacher PC ownership and any of the teacher 

personal data variables tested: gender, grade level taught, 

and subjects taught (computer science vs. non-computer 

science) . 

This concludes the summary of findings, based on data 

obtained from two research instruments, in support of the 

study's two research questions. Additional findings related 

to the research questions also were presented. This summary 

has provided the framework for consideration of 

recommendations for practice and future research, which are 

discussed next. 

Recommendations for Research and Practice 

The findings from this study offer several 

recommendations for further research and educational 

practice. These recommendations have emerged from the data 

collected from the sample populations and, therefore, are 

limited to these populations. However, they may be worthy 

of consideration by researchers, classroom teachers, school 
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decision-makers, and those in positions of influence at 

institutions of higher education and state departments of 

education. 

Recommendations for Further 

The findings that emerged from this study point to 

several directions for further research. This section 

presents several possibilities for future research. 

The data from this study suggests a framework for 

classifying ways families who have personal computers use 

them for learning, and provides some baseline data on the 

extent to which computer-using teachers encourage their 

students to use PCs at home for learning. First, and most 

importantly, there is a need for a replication of this study 

with a larger and more representative sample. Future 

investigators may want to eliminate potential bias created 

by the sample selection procedures used. 

Since inquiry into the field of PCs and their use in 

homes for purposes of learning is new, researchers do not 

have available a set of proven research techniques or 

instruments. A logical area of study would focus on 

designing and testing research techniques and instruments 

that could be used in future investigations of family-PC use 

and teacher/school support of the at-home PC as a learning 

and teaching tool. 
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Several corollary studies would add greatly to the 

findings of the present study. One such study could focus 

on students' views of teacher encouragement of the PC as a 

learning tool. Students may not view PC-based homework and 

other suggested techniques as "encouraging." Another could 

investigate teachers' views on the value of the home PC and 

learning. A third study could measure to what extent non-PC 

using teachers encouraged their students to use PCs at home 

for learning. A fourth would investigate communication 

between teachers and parents regarding at-home use of the PC 

with a specific focus on teacher sensitivity to equity 

issues. 

The present study identified several variables, such as 

teacher PC-ownership, that were statistically associated 

with teacher encouragement of students use of the PC at home 

for learning. Another area for future investigation could 

be to further explore these and other variables that may 

contribute to or hinder the use of the at-home PC by 

students. 

The findings from this study suggest that computer¬ 

using teachers encourage students to use PCs at home for 

learning. Study findings also implied that teachers are 

talking with students' parents about this topic as well. 

Another area for further study could focus on the 

development and testing of a parent workshop designed to 
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encourage the effective use of PCs at home by students for 

the purpose of learning. 

KgCQmmendation.s for Improving the Use of the Pprqnna i 

Computer—Lqx—student Learning 

The findings from this study offer three major 

recommendations for educational practice. However, before 

proposing these for consideration, the researcher is 

compelled to make a statement on equal educational 

opportunity. Although this study did not directly address 

equity issues, it is clear that equity is intimately linked 

to the home use of the PC. 

Recommendations generated by the study must be 

considered with equity in mind. If the home-based PC is to 

be an effective educational tool, educators need to find 

ways to support its use and, at the same time, not allow 

segments of the population to be excluded from the benefits 

simply because they cannot afford to own a PC. If only 

middle-class families are substantially involved in using 

PCs in home settings, the schism between children from low 

socioeconomic backgrounds and other children will grow wider 

rather than narrower. School districts need to implement 

programs, such as, after-school computer clubs, PC-lending 

programs, computer resource labs, and community computer 

centers, as a way of providing PC access to all students 
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thus minimizing equity issues. These aforementioned 

approaches should help, but they may not be enough, 

especially if the home PC is found to be an alterable 

variable that can positively affect student achievement. 

State departments of education should consider devising 

policies and programs, like the Indiana Buddy Project, which 

works toward providing equal educational opportunity for all 

students. 

The first recommendation proposed for consideration, is 

a call to classroom teachers and school decision-makers to 

begin exploring ways to support the use of PCs at home by 

families. A home learning environment outfitted with a PC 

could be an effective way to increase student learning and, 

according to the data generated by this study, parents are 

using the PC at home for instruction. Research on "time on 

task," or the amount of time a student spends on a learning 

task is related to how much is learned (Bloom, 1980) , would 

seem to confirm the value of the at-home PC. In the 

classroom there is a relatively fixed amount of time 

teachers can spend on any learning task. This amount of 

time is often not sufficient for all children. One 

alternative is to provide needed "time on task" at home 

using the home PC. 

To do this, there is a need to develop general policies 

and programs to guide, encourage, and support the use of the 
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PC at home. Programs, such as, software lending-libraries, 

software site-licenses, PC-loan programs, technical support, 

and parent/teacher workshops would help families effectively 

incorporate the PC into their home learning environment. 

When purchasing software, school districts should 

consider buying from computer companies that provide 

software site-licenses allowing for the free distribution of 

software to homes. Several companies, such as Humanities 

Software, give school districts "the right for students... to 

use the programs at home" (Humanities Software, p. 5). 

School districts should also consider working with 

companies that view parents as important partners in the 

educational process. One such company, Jostens Learning 

Corporation, offers "take-home computers" as part of their 

Basic Learning System. Their brochure states. 

More time on task. More time with parents. 

Teachers have always known that when the last bell 

rings and kids head out the door, a supportive home 

learning environment gives them greater success. So 

our Take-Home Computer Program keeps the learning 

process alive by encouraging kids and parents to work 

together on activities that are both fun and 

challenging. It joins the power of technology with 

parent involvement to give kids more time on task 

developing stronger fundamentals. 

Success for Learners of All Ages. With computers 

that come home from school, K-8 students and adults can 
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work on special programs to develop the basics, plus 

applications in reading and mathematics. Teachers can 

target individual skills for remediation and provide 

enrichment for the whole family, too. 

Special management software at school keeps track 

of all students' progress in the program as the year 

goes by, and prints individual learning plans for 

parents. 

And because parent involvement is such an 

important part of the program, Jostens Learning 

Education Consultants provide special training to help 

them work effectively with their children. Ready-made 

workshops on topics of interest to parents including 

discipline, helping with homework, and children and TV 

help them become true partners in their children's 

education. Support also includes teacher training and 

thorough ongoing support. 

Closing the Distance between School and Home. The 

Take-Home Computer Program brings study into the home 

to support classroom activities while it helps develop 

a strong bond between school and the family. And when 

that bond gets stronger, a very special thing happens: 

students of all ages have more success. (PP- S'10* 

Simply stated, school districts should provide 

opportunities for families to learn about this new 

technology, to discover how it can improve teaching and 

learning both at home and in school, and to help them become 

partners in the educational process. 
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A second recommendation of this study focuses on the 

need for continued teacher training. Schools will need 

administrators and teachers who can take leadership roles in 

restructuring curriculum. Both institutions of higher 

education and school districts should continue to provide 

preservice and inservice on the use of the PC as a teaching 

and learning tool. According to the literature, teachers 

are still, for the most part, untrained and uncomfortable 

with the PC. "Barriers to use are both practical 

(inadequate access to the technology) and intellectual 

(initial fears of using the technology and a lack of 

understanding of the computer's value in serving the 

curriculum)" (U.S. Congress, 1988). Only if teachers are 

comfortable with the technology will they use it effectively 

in their classrooms and, in turn, support the use of the 

technology in home settings. While the researcher is not 

suggesting a causal relationship, the data from this study 

suggests a statistical relationship between teacher PC use 

and teacher encouragement of student PC use. In-house 

support groups, such as teacher user-groups, should be put 

in place to help teachers overcome their fears and begin to 

use the PC to its fullest potential. 

Institutions of higher education and school district 

leaders also need to raise teachers' awareness of the 

important role the home learning environment plays on 
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student learning. To ignore the role of the family, is to 

overlook variables that can be altered to increase students' 

ability to learn (Sinclair & Ghory, 1989). 

Greater attention also needs to be given to home-school 

collaboration. In this study many parents taught their 

children at home with the hope of improving their academic 

achievement, however, few mentioned any home-school 

communication or collaboration. As pointed out by 

Bronfenbrenner (1979), Bloom (1981), Lightfoot (1978), Tyler 

(1989), and Sinclair & Ghory (1989), congruent learning 

emphases between home and school is an important variable in 

student learning. "It is important for parents and teachers 

to join together to eliminate dysfunctional aspects of 

learning environments, to reinforce conditions that have a 

positive impact, to maintain contrasts that contribute to 

academic competence, and to create new blends that encourage 

learning..." (Sinclair s Ghory, 1983, p. 141-142). Teachers 

need opportunities to develop competencies in working with 

students' families to maximize learning potentials. 

The third recommendation evolving from this study is a 

call to teachers and families to support students in further 

defining their own learning. "By developing with their 

students an awareness of additional environments for 

learning and an ability to benefit from these other sources 

of instruction on their own, educators can empower 

179 



individuals to choose and design their own programs of 

continuous learning from various institutions" (Sinclair & 

Ghory, 1983, p. 13). In addition, programs, such as, after¬ 

school computer clubs and student-organized tutoring 

sessions, can tap students' interest in "teaching" (as 

evidenced in the Child as Teacher pattern) to help other 

students learn about using the PC. These efforts will be 

best served if students are guided by teachers and parents. 

The penetration of personal computers into homes will 

continue. Someday these machines, in all probability, will 

become as common in everyday life as televisions and 

telephones, and future software will help users access and 

manipulate information in ways few of us can imagine. Some 

at-home PC users will continue to use the computer for 

entertainment, others for business, and still others for 

educational purposes. The way in which each family uses the 

PC will shape its learning environment, thereby, affecting 

student learning. Educators need to be proactive. The 

personal computer has the potential to do good or harm. Its 

ultimate value depends on how we choose to use it. 

The present descriptive study has been an attempt to 

identify ways personal computers are used for student 

learning in home settings. By describing ways families used 

PCs for students learning and by measuring the extent to 

which computer-using teachers encouraged their students to 
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use PCs at home for learning, the present investigation has 

made a practical contribution to the field of curriculum. 

By extending existing knowledge of the home's learning 

environment (or curriculum), this study has provided 

information that is useful at the school level for making 

curriculum decisions to enhance student learning. 

The researcher is confident that the present study will 

be useful in stimulating further research in this relatively 

young field of inquiry. 
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Enter The A+ First Annual 

"HOW 1 USE THE II 
TO TEACH’ ’ CONTEST 

October is Computer Learning Month. Share with us your creative 
Apple II teaching methods, and you may win one of 52 exciting prizes. 

A+ Magazine will celebrate by awarding two Grand 
Prize Apple IlGS systems, including the AST Research-Vt- 
sionPlus Digitizer, Applied Engineering 512K Ram Board. 
MDIdeas Supersonic stereo card and a KroyKolor printer/ 
photocopier enhancer. 

Or you may win one ot 50 software packages from the 
leaders in educational computing. 

CLASSROOM USERS: Tell us about innovative com¬ 
puter classes, outstanding computer facilities, or remark¬ 
able teaching techniques aimed at teaching two or more 
people Have you developed new classroom applications7 
Curriculum improvements? Success with handicapped or 
special education programs? How about innovative cor¬ 
porate training programs? 

Davidson & Associates, Designware, Electronic Arts. 
Field Communications, First Byte. K-12 MicroMedia, 
Learning Company, Mindscape. Monogram Software. 
Spinnaker, Springboard, Sunburst Communications, The 
Cerebic Institute, Weekly Reader Family Software, and 
Woodbury Software. 

Simply tell us about innovative, creative, and successful 
methods you have used to teach with computers. Entries 
must be 500 words or less, typewritten and double¬ 
spaced Please include the category. Classroom Users 
(one person teaching a group ot pecole) or Home/Per¬ 
sonal Users (one person teach.ng one other person). 
Make sure your entry has your name, address and tele¬ 
phone number. 

Home/Personal Users 
A-f HOME TECHNIQUES 
"HOW I USE A II TO TEACH 
11 DAVIS DRIVE 
BELMONT, CA 940C2 

HOME/PERSONAL USERS: Tell us how you have intro¬ 
duced one person to computers. It might be a story of suc¬ 
cess at home. Of parents and children sharing in the Apple 
II learning adventure. Has your Apple II become a center 
for home creativity? Of increased grade point averages? 
For overcoming a learning obstacle7 

In addition to the Grand Prize Winners. 25 FIRST PRIZE 
Winners in each division will be awarded a choice of soft¬ 
ware from: Activision, Addison-Wes ey Publishing Com¬ 
pany, Blue Lion Software, Brodertund. Ccmpu-Teach. 

Send your entries to: 

SEE ADDITIONAL RULES AND REQUIREMENTS 
ON PAGE 120. 

Classroom Users: 
A CLASSROOM 
TECHNIQUES 
"HOW I USE A II TO TEACH 
11 DAVIS DRIVE 
BELMONT. CA 94002 

M. 

r'*.. 

«>*"*#: —r 

Reprinted with permission of inCiQSX- 
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"How I Use the II to Teach" Contest Telephone Interview 

About the entry: 

%¡� Tell me about how you use the Apple II to teach (at home 
or at school). 

%¡� What was your motivation? 

%¡� What software do you use? 

%¡� Did you have any help? (i.e., other family members, other 

teachers) 

%¡� Why did you decide to enter the contest? 

Personal Information; 

%¡� What is your profession? (If teacher, What subject(s) do 

you teach? and How long have you taught?) 

%¡� Where did you attend school? (high school, college, 

graduate school) 

%¡� How old are you? 
%¡� Are you married? ^ D° you have children? 

Computer knowledge—d^t£: 
C3 How long have you owned/used an Apple computer? 

%¡� Do you own any other computers? 

%¡� What else do you do with your Apple computer? 

(entertainment, self-education, etc.) 
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Teacher Utilization of Students’ PCs at Home 

The purpose of this survey is to determine ways teachers are encouraging students to use PCs in their 
home environments to promote learning. For the statements below, indicate whether you agree or 
disagree. 1=Strongly Disagree, 4=Strongly Agree. Circle your answer beside each statement Thank 
You! 

Disagree Agree 
1. I pretty much know which of my students 
have personal computers (PCs) at home? .12 3 4 

2.1 encourage my students who have PCs at home to use them 
to complete school-related assignments. 12 3 4 

3. On occasion, I loan software to students for use at home 
to reinforce a concept or skill that I am teaching in class.12 3 4 

4. On occasion, I talk with students’ parents about 
how the PC at home can be used for promoting learning.12 3 4 

5.1 use an electronic bulletin board that is accessible by 
students from home-based PCs to post assignments, 
communicate with students, etc.12 3 4 

6. If all students had PCs at home, list ways classroom teachers might support or encourage the 
use of home PCs by students for the purpose of learning? 

1. 

2. 

3. 

7. At what grade level do you teach? %¡� Pre-K %¡� K-3 %¡� 4-5 %¡� 6-8 %¡� 9-12 

8 What subject do you teach? (Choose one) %¡� All subjects (regular-ed., self-contained classroom) 
%¡� English/Reading/Language %¡� Math %¡� History/Social Studies %¡� Computer Literacy/Science 

%¡� Chapter I/Special Education %¡� Music/Art %¡� Science %¡� Gifted %¡� Other- 

9 What is your best guess as to the percentage of youi students who own a PC ? 

%¡� Less than 10% %¡� 10-24% %¡� 25%-50% %¡� 51% -75% %¡� More than 75% 

10 What is the predominate socioeconomic level of the School District in which you teach? 
%¡� 'low %¡� Lower Middle %¡� Middle %¡� Upper Middle %¡� Upper 

11 In what kind of setting does your school district lie? , _ , , 
• , %¡� Economically-Developed Suburb %¡� Economically-Undeveloped Suburb 

O Urbanized Center %¡� Growth Community %¡� Resort/Retirement/Artistic Commumty 

12 In which of the following ways do you use a PC? (Check all that apply) 
O Assistme with preparing instructional materials %¡� Assist me with class management & record keeptng 

%¡� As an instructional presentation aide %¡� As a tool for my own earning 

,3. Do you own , PC? %¡� No O Yes..If Yes. is your PC rhe same brand (e.g.. Apple II. Macinrosh. IBM) 

“compatible” as the one you use in your school setting? %¡� Yes %¡� No 
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Content-Analysis Checklist 

PATTERN: Who is teaching whom? (M)ajor (S)econd 
_Uncodable 

M 

S 

S 

Teaching descriptors: G taught, G worked together, 

CJ explained, G showed, G demonstrated, G introduced, 

G helped, G sat with, and similar words. If not a 

descriptor, indicate words used 

G Ages of Learner:_Pre _Elem JrH _HS _Adult _NM 

G If Teaching: What subject matter? _ All Subjects 

_Read/Lang. _Math _Social St _Spell 

_Science _Entertainment _Other _ 

Intent : _ General: _ stated _ implied 

_ Remed/sped:   stated   implied 

Enrichment:   stated   implied 

Software : _commercial _home-made _both _NM 

Names_ 

PC as Tool:   stated   implied 

_WP _Typing _DB _SS _GraphicTool _Music 

_AppleWorks  PrintShop  Other_ 

Comp. Lit/Programming: _ stated _ implied 

G Home-School Connection: 

Teacher encour/coord.w/family:  stated  implied  NM 

Child/Family helping school: _stated _implied _NM 

Other ___ 

G Results: 
Increased learning:_stated _implied _NM 

Impr . attitude (learning/school):_stated _implied _NM 

Impr.family relations:  stated  implied  NM 

Self-confidence w/ PC:  stated  implied —NM 

Other ____ 

G Attitudes about PC 
Valuable ed. tool:_stated or clearly implied —NM 

Motivation tool: _stated or clearly implied —NM 
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