CALIFORNIA STATE UNIVERSITY, NORTHRIDGE

MEDIA IN THE CLASSROOM: A CRITICAL
ANALYSIS OF TECHNOLOGY IN EDUCATION
A thesis submitted in partial satisfaction of the
requirements for the degree of Master of Arts in
Education, Educational Psychology
by
James Ocampo

May 1988

.)

~

Copyright by
James Ocampo

1988

.)

The Thesis of James Ocampo is approved:

H. J. Michael Auer, Chair

California State University, Northridge

ii

Dedicated to my wife, Cyndi, and to my sons,
Daniel and Robert, for their sacrifices
and support, but most of all for the
love they give me. Also dedicated
to the memory of my brother,
Bob Acosta.

iii

Acknowledgements
It's not everyday an individual takes on a task as
large as the one represented by this thesis. It did not
start with the research for this thesis, but began during
the application process for graduate school. There were
many people who provided me with guidance, inspiration,
love, and spiritual fulfillment. 'ro all of my family,
friends, and

co~~unity,

I am grateful. I would like to

thank my instructors and fellow students for sharing their
knowledge with me, and for allowing me to share my
experiences with them.
I would especially like to acknowledge my committee
members. Dr. Dean McCafferty has been very supportive since
the first class I took with him. I have the utmost respect
for him, and it was an honor to have him on my committee.
Dr. Augusto Britton del Rio was not only a member of
my committee, but has been my graduate adviser since I
began the program in Educational Psychology. While
providing direction, he also allowed me the freedom to make
the program work to my best interests. A mi estimado amigo
quisiera darle muchisimas gracias por la ayuda que me dio.
Finally, I cannot express completely the gratitude and
respect I have for Dr. Michael Auer. He is not only a
mentor, but has become a friend in the true meaning of the
word. He wouldn't accept anything less than my best work,

iv

an expectation which showed his belief in me. His
sincerity, honesty, and understanding are heartfelt.
Thanks to Mike, Dean, and Augusto!
There were many friends and family members who were
very supportive throughout. I would like to express my
deepest gratitude to Ms. Betty Levinson for her "push" to
get into the graduate program, her "pull" to get out, and
all the support and advice in between.
My compradre, Ed Frankel, has provided me with the
kind of friendship which often gets lost at a big
university. I am extremely grateful for his review of my
work, and his suggestions throughout the course of my
graduate work, particularly with this thesis. More
importantly though, his kindness and spirituality have
provided me with inspiration.
I would like to acknowledge and thank the assistant
supervisors at the Instructional Media Laboratory at UCLA.
Bill Baykan for being an all around great guy (and a great
filmmaker as a matter of fact). John Frink (one of the best
comedians around) for the good times and his great sense of
humor (an understatement to say the least). His understanding and support when my crunch time came, certainly did not
go unnoticed, and I am extremely grateful. Finally,
Dr. Khodi Abili for sharing his expertise, his time, and
his food. His help and guidance throughout my research and

v

writing of this thesis were beyond the call of duty, and
for this I cannot express enough thanks.
I would like to thank Margaret Wilson for her
encouragement, Kathleen Ford for her help, Thane Tierney
for the good times, and for the Postman book, and
especially to Carol Prescott for her help in formatting and
printing my final draft.
The love, support, and encouragement from my family
must be acknowledged. Gracias a mis compadres Steve and
Stella Perez, Louie and Carol Soliz, and Art and Grace
DeAnda, y mis hermanos Philip Alvarado and Daniel Estrada,
and to all who are not mentioned here. Also, I must express
my sincere gratitude to my wife's parents, Joseph and Mary
DeAnda for all the love they give to me and my family.
I must acknowledge the young people in my life, those
who make this type of project really worth doing. All of my
nieces and nephews are an inspiration to me, but I would
particularly like to acknowledge the two who are the most
important stages of their lives. Xavier Pacheco and Andrea
Perez are very special people in my life.
My Godchildren are also very special and were a strong
source of inspiration throughout the writing of this
thesis: Melanie Stoner, Tiffany Soliz, Estevan Perez,
Monica Armijo, Gabriel Grijalva, and Charlene Estrada.
I would like to thank my sisters Patricia Stoner,
Virginia Holguin, and Christy Wayne for their love,

vi

.)
support, and encouragement, and for being great friends.
My father and stepmother, Manuel and Connie Ocampo,
have given me love and support throughout the years. I
would like· to thank them for all they have done for me.
My mother, Aurora Guzman Ocampo, has always been a
source of inspiration. Her belief in me throughout my life
was always accompanied with love and encouragement. I
cannot begin to express enough my feelings for her and all
she has meant to me, but I am forever grateful to her for
giving me strength, and for helping to make me what I am
today.
Last, but most definitely not least, I must express my
love and thanks to the most important people in my life. My
wife Cyndi has sacrificed much in her life while providing
love and encouragement. She has had to put up with long
days and late nights, but has been understanding and
supportive throughout my studies. I express to her my love
and appreciation. Finally, the strongest source of
inspiration has come from my sons, Daniel and Robert. They
have provided joy and good humor, as well as love, which
have been instrumental to my success. Also to them, I would
like to express my heartfelt love and gratitude.

vii

.)

Table of Contents
Dedication . . . . . . ·-. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . iii

Acknowledgements

iv

Abstract . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

ix

CHAPTERS
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1

II. Television: Implications for Education.......

6

III. Video as an Educational Medium . . . . . . . . . . . . . . .

27

IV. Educational Computing: Computer
Assisted Instruction . . . . . . . . . . . . . . • . . . . . . . . . •

33

V. Educational Computing: Word Processing ..•....

48

VI. Educational Computing: Programming ...........

56

VII. Educational Computing: New Developments
and Thoughts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

64

VIII. Access, Equity, and Pygmalion .•.....•........

72

IX. Concluding Remarks . . • . . . . . . . . . . . . . . . . . . . . . . . .

88

References . . . . . . . . . . . . . . . . . . . . . . ·-... . . . . . . . . . . . . . . . . . . . .

96

I .

viii

ABSTRACT
MEDIA IN THE CLASSROOM: A CRITICAL
ANALYSIS OF TECHNOLOGY IN EDUCATION
by
James Ocampo
Master of Arts in Education,
Educational Psychology

Recent technological advancements and new educational
media have significant ramifications for educators. The
author reviews and examines existing research on these new
developments and also provides insight based on his own
systematic observations. In an effort to help us gain a
better understanding of using technology to supplement
classroom learning, he relates his discussion to the need
to teach students critical thinking and problem solving
skills. The transferring of these skills is also discussed.
Beginning with a discussion of television, the author
questions whether educators are maintaining the status quo
in allowing students to remain passive viewers. He suggests
that we begin to teach students "critical viewing" skills.
The implications of using the video medium is also discussed. Its strength may lie in its potential to promote

p

better interaction among the lecture, text, and video presentation.
Computers are being used as instructional tools more
widely. Computer assisted instruction (CAI), word processing, and programming are examined. CAI is passive, drill
and practice. Students tend to master the quizes provided
as opposed to the subject content. With word processing and
programming, students are in control of the technology, and
may become more analytical.
The author concludes with an examination of the issue
of access and equity. Minority, poor, and female students
have historically been discriminated against in our
educational institutions. As our society becomes more
technologically oriented, it is important that we, as
educators, provide equal access to all students.
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Chapter I
INTRODUCTION
Technological advancements and the development of new
educational media have created at one extreme a rush
towards utilization of new media in the classroom, and at
the other criticism of, and in turn isolation from these
advancements. It is important to look at these "schools of
thought" objectively in our effort to utilize educational
technology effectively. Have supporters been blindly
enthusiastic in using the new technologies, while using our
children as guinea pigs? Have critics completely shunned
the technology at the expense of not taking advantage of
effective educational approaches? It is my intent in this
thesis to examine issues related to the use of new
educational media.
If we are to advocate the use of technology in
education, we must examine the benefits of its use as well
as some of its misuses so that we can further develop
appropriate and effective programs for education. Along
with discussing the literature available on this issue, I
will include systematic observations from my own
involvement with computers in an educational setting and
the use of video to supplement classroom learning.
I will also examine criticism of technology. For
example, the deleterious effects that television can have
on children (or on all of us for that matter} is well
documented and must be accounted fer as well. We must
1

acknowledge this as educators so that we do not make the
mistakes of network programmers. While acknowledging
intellectual criticism, we must also guard against the
dogmatic approach of technological Von Danikens. Unmeritous
criticism must not go unnoticed and must be challenged
where appropriate.
Throughout this thesis I will relate the use of
educational technology to an aspect of instruction which
often goes unnoticed, and even more often, undeveloped in
our teaching strategies and in our students perceptions.
This is the concept of teaching thinking skills to
students. When thinking skills are part of the curriculum,
they take on a very mechanistic approach. We tend to teach
within rules as opposed to taking an organismic approach to
teaching thinking skills. Nickerson {1987) points out that
when someone in authority says they wish someone could
think, "seldom do they have in mind a concept of thinking
that is sufficiently broad to include the questioning of
the goals themselves and the authorities that have set
them" (p. 34) .
The fact that we teach our students math, history, or
science does not mean we are teaching them how to "think"
about these subjects. That is, are students learning the
analytical skills necessary to really grasp the knowledge
of the subject on hand. More importantly, are they able to
relate, or transfer, what is being learned to other
subjects or life situations. It is my feeling, or ideal if
you prefer, that any use of technology in education should
2

aid us in our effort to teach these skills to students.
An aspect of educational technology which must be
considered is the question of accessibility to new
educational tools. The issue of accessibility is not new to
the American education system, but our society can become
even more stratified with the introduction of new
technology. As educators it is our responsibility to bridge
the gap so that all students can have equal access to all
aspects of education.
Before discussing the issue of access, it is important
that we examine the effectiveness (or lack thereof) of
educational technology in the classroom and its effect on
learning and thinking processes. We must also examine
whether or not the use of modern technology by schools will
have ramifications for the future. Without an examination
of these issues, access

to~the

technology would be a moot

point.
With this in mind, it is not my intention to advocate
the use of technology just for its own sake. By resolving
some of the problems related to the issues stated above, or
even generating more questions, we can begin to enter this
world with more objectivity, and greater knowledge as to
when and how to use today•s educational media. It is
importa~t

that we take a critical view of new technology in

our effort to determine strengths and weaknesses in
relation to education so that when we decide to utilize
video or computers in the classroom, it is for
pedagogically sound reasons.
3

On the other hand, this critical approach to
technology should not be confused with technophobia. As
Lewis (1985) states:
Technology has, in fact, been blamed by many
contemporary thinkers for the perceived loss of
individuality. Even the word technolqgy is now
seldom used in its traditional sense of a means
for improving the production of those things
intended for the greater comfort and easier life
of human beings. Technology is much more likely
to be described as one of "our self made
afflictions" or "the most dangerous forms of
determinism." (p. 163)
He later states that our approach to technology should be
in "its appropriate use in the service of human needs" (p.
175). Of course, the question can be asked as to which
human beings' "greater comfort and easier life" Lewis is
referring to.

(This question will be addressed later when I

discuss access and equity.) However, his term "appropriate
use" is the key when analyzing technology for educational
purposes.
Times have changed, as the cliche goes. As we
introduce and utilize new technologies in educational
programs, classroom dynamics will as well. Whether
technology can provide a more interactive and more
cooperative learning environment, or allow teachers to
spend more individual time with students must be
considered.
The trend toward the use of advanced technology for
educational purposes will have an effect on all of us.
Educators take on a double task when it comes to
technology. We must see to it that whatever is used is done
4
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so in a responsible manner. We must also guarantee that all
students have equal access to whatever is developed and in
use. With both of these responsibilities comes the
realization of the importance of the teacher in the future.
That is, the machine will never be a substitute for the
human being. Therefore, all technological delivery systems
must be handled in a manner that will prevent us from
becoming alienated from those we purport to serve, and vice
versa.

5
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Chapter II
Television: Implications for Education
A discussion of the educational value of today's
technology must appropriately begin with an analysis of
television. The reasons for this are twofold. First, new
developments in media and technology, such as videotape,
videodiscs, computers, and interactive videodisc systems
have directly evolved from the technology of television.
Second, the presence in and profound influence on society
that television has must be reckoned with if we as
educators are to use it and related technology as
instructional tools. Knowing both the negative and the
positive (if any) effects that television can have on
society is imperative when developing and utilizing new
instructional media.
Television has become the focal point of much
criticism in relation to learning and social skills of
children and adults alike. Much of this criticism is well
deserved. Partly due to the "politics of television" it has
come to be regarded as a passive, anti-intellectual medium
geared towards entertainment and not education.
Marshall McLuhan (1964) touched upon the politics of
media when he stated:
It is a particular bias of those who operate
media for the owners that they be concerned about
the program content •.•. The owners themselves are
concerned more about the media as such, and are
not inclined to go beyond "what the public wants"
or some vague formula. Owners are aware of media
as power, and they know that this power has
little to do with "content" or the media within
6
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the media.

(p. 52)

"Wbat the public wants," of course, is what we've been
manipulated into thinking we want. Therefore, we "ask" for
more of the same, whether it involves public or private
broadcasting. According to Carpenter (1973), competition
between broadcasting networks breeds similarity, not
diversity. Carpenter and McLuhan (1960) stated that "in our
society, ••. to be real a thing must be visible, and
preferably constant" (p. 65). Television, as it stands,
certainly perpetuates this mode of thought.
The politics of television as entertainment were
discussed by Neil Postman (1985). Postman characterizes the
city of Las Vegas, Nevada as "a metaphor of our national
character and aspiration" since it is "a city entirely
devoted to the idea of entertainment" (p. 3). He relates
that "politics, religion, news, athletics, education and
commerce have been transformed into congenial adjuncts of
show business, largely without protest or even much popular
notice" (pp. 3-4).
An example of this is Carpenter's (1973) illustration
of "News" as that which is reported. "Unreported events
don't cease to exist, of course, they simply fall into an
area devoid of social responsibility and moral restraint"
(p. 12). He takes the idea of television as entertainment
further when he relates that:
blacks made their first public appearance on TV
when they turned to violence. Suddenly they were
no longer invisible. For one brief moment, they
could be seen on TV. At which point, they were
also seen for the first time on the streets.
7
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But that moment passed quickly. The media image
soon shifted from real blacks--unemployed,
uneducated, hungry--to "media blacks"--welldressed, professionally employed, college
educated. Real blacks once more became invisible.
(p.

12)

What this can lead to is what Carpenter (1973) termed
as "self-contained environments, having little
correspondence with other realities or environments" (p.
44). He gives as an example his students' perception of
film and print. He had students watch films and read books
relating to the lives of Patton, Rommel, and Captain Bligh.
Although the accounts on film were contradictory to those
in print, the students' perceptions were that "each was its
own reality. Each was self contained. Neither validated nor
invalidated the other" (p. 45). He continues by saying that
his students "regard the press & TV, in fact all media, the
way they regard LP records: as separate worlds. They don't
relate recorded music back to performance" (p. 45).
McLuhan (1964) refers to media as entertainment and
ties it to education. Saying that teachers view the new
media as entertainment rather than education, he also feels
that this carries no conviction to the student since many
classics were first regarded as light entertainment.
It can be inferred by this that educators may be as
responsible for the perpetuation of the negative effects of
television as the "owners" previously mentioned are.
Whether we feel threatened by new technology or are victims
of its manipulative features as they exist, we seem to have
chosen to ignore any strengths television as a technology
8

might have to offer. Without initiating positive uses of
other technology for educational purposes, we run the risk
of isolating ourselves (and our students) within the world
of the technology of print. As I have mentioned, television
has negative effects on today's society, but so did
typography and radio. Carpenter (1973) writes that slaves
accepted Christian mythology as true, partly because it was
printed in a book. In the course of his work in New Guinea,
he observed that the people there accepted radio verbatim,
including the propaganda of their colonizers.
McLuhan (1964) was more to the point when he stated
that "we have confused reason with literacy, and
rationalism with a single technology." (p. 15). Greenfield
(1984) agrees by stating that "print is still the hallmark
of education and the standard against which all other media
tend to be measured" (p. 5). White (1983) relates this to
school achievement when she states:
Let me point out a hidden assumption here that
the only learning that is worthwhile is printbased school achievement. In all of us over a
certain age, there is a print assumption about
learning--that it is the proper way to learn, it
is the proper way to measure achievement. I would
challenge that assumption. I, too, am a printbased person, one who happens to admire printbased learning since it is the stuff of what I
do, but I have to recognize that I am carrying
around a false assumption in my head when I think
that the only learning that is worthwhile must be
print. (p. 52)
Greenfield (1984) points out that the different media
should be used in a complementary fashion instead of in
opposition to one another for "each medium provides its own
point of view on a subject" (p. 5). She also presents an
9

historical analysis of different developments in media, and
provides a theory as to why television can seem so
threatening to educators. According to Greenfield, before
print, there was oral, or face to face, communication which
is a more audio visual style of communication. With print
came an articulate style of communication, moving away from
the "visual". This was followed by radio, also non-visually
articulate, providing a reinforcement of the print medium.
This established a status quo of media geared to this nonvisual articulate style of communication. With the advent
of television, there was a return to the audio visual
styled media, thus threatening the status quo.
McLuhan's (1964) own historical view of technology is
that any technological development is an extension of
ourselves. "Any invention or technology is an extension or
self-amputation of our physical bodies, and such extension
also demands new ratios or new equilibriums among the other
organs and extensions of the body." He goes on to state
that "by continuously embracing technologies, we relate
ourselves to them as servomechanisms" (p. 45) .
Twenty-one years later, Postman (1985) takes this idea
a step further. He relates that:
the introduction into a culture of a technique
such as writing or a clock is not merely an
extension of man's power to bind time but a
transformation of his way of thinking--and, of
course, of the content of his culture. (p. 13)
He also states that "in every tool we create, an idea is
embedded that goes beyond the function of the thing itself"
(p. 14).

10

What we must be aware of as educators is that we will
continue to modify our technology. We shouldn't take this
as a threat to the teaching profession; rather, we

~ust

respond dialectically so as not to become alienated from
reality. As Greenfield (1984) remarked, " ..•. we do not have
the option of getting rid of television. Television, video
games, and computer technology are here to stay, and their
growing pervasiveness makes it all the more urgent that we
discover how best to use them" (p. 3).
Winn (1983), in her book Children Without Childhood,
claims that "of course television is deeply implicated in
the changed image of today's child, and of course
television has played a crucial role in hastening the end
of that protected stage of life that was once known as
childhood" (p. 44). I would agree that television has
caused change, but I cannot agree with her in regard to
television's "hastening the end" of childhood. In relation
to change, I think we can utilize these changes to the
advantage of education as opposed to the detriment of
education as Winn might have us think.
Relative to "hastening the end" of childhood, Winn
(1983) later states:
It is evident that the decline among children of
automatic respect for adult authority has made
teaching more challenging for the teacher. Using
"child psychology," as many teachers used to do,
requires first and foremost that there be a child
to use it on. But many teachers are finding the
children in their classroom far less likely to
fall for the old strategems - as little to be
taken in, indeed, as any adult. (p. 52)
It sounds to me that Winn is confusing "respect for adult
11
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'.
authority" with blind acceptance. The fact that children
are questioning teachers does not necessarily imply lack of
respect. I myself encourage my own children to question, in
class, any values imposed by the "authority figure" that do
not coincide with their own. The phrase that really
captures Winn's (1983) intentions is "as little likely to
be taken in, indeed, as any adult." To be "taken in" as a
child, only to find the truth later, can have detrimental
effects on the psyche of any child.
Winn (1983) does point out the "bad" attributes of
television. The problem is, that's all she does. She offers
no possible solutions, and (to no surprise) no positive
uses for television (much less provide references which
support her claims).
Singer {1987), in a Weekly Reader supplement "To
Parents," asks the question: "Can TV be harmful to my
child?" She points to research on television's negative
effects such as aggressiveness and restlessness. She also
points out its effects on language development and interest
in the world. The difference with Singer (as compared to
Winn) is that she also asks: "Can TV be helpful to my
child?" Her answer is "a resounding yes, but only if
television is used properly" (p. 2a). She goes on to offer
a number of suggestions on how to make television
interactive. At this point, a question that comes to mind
in relation to technology is whether or not the effects
Singer is referring to are fostered by a technology itself
or by the use of that technology. According to McLuhan
12
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(1964), to think that technology is neither good nor bad,
but depends on its use ignores the nature of the medium in
"the true narcissus style of one hypnotized by the
amputation and extension of his own being in a new
technology form" {p. 11). Here McLuhan is referring to his
ideal notion "the medium is the message," meaning that "the
medium .•. shapes and controls the scale and form of human
association and action ..•. The content of any medium blinds
us to the character of the medium" (p. 9).
When we talk about the use of a technology, we are
usually referring to content and not to the technology per
se, as McLuhan (1964) is referring to it. For example, when
Greenfield (1984) states that "the damaging effects the
electronic media can have on children are not intrinsic to
the media but grow out of the ways the media are used" (p.
2), she is not necessarily disagreeing with McLuhan's
premise. The difference is that the term "use" implies use
of content of a particular medium.
Postman (1985) clarifies the above points by revising
McLuhan's (1964) ideas:
Each medium, like language itself, makes possible
a unique mode of discourse by providing a new
orientation for thought, for expression, for
sensibility. Which, of course, is what McLuhan
meant in saying the medium is the message. His
aphorism, however, is in need of amendment
because, as it stands, it may lead one to confuse
a message with a metaphor. A message denotes a
specific, concrete statement about the world. But
the forms of our media, including the symbols
through which they permit conversation, do not
make such statements. They are rather like
metaphors, working by unobstrusive but powerful
implication to enforce their special definitions
of reality. Whether we are experiencing the world
13
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through the lens of speech or the printed word or
the television camera, our media-metaphors
classify the world for us, sequence it, frame it,
enlarge it, color it, argue a case for what the
world is like. (p. 10)
He adds further clarity by separating the terms technology
and media:
We might say that a technology is to a medium as
the brain is to the mind. Like the brain, a
technology is the physical apparatus. Like the
mind, a medium is a use to which a physical
apparatus is put. A technology becomes a medium
as it employs a particular symbolic code, as it
finds its place in a particular social setting,
as i·t insinuates itself into economic and
political contexts. A technology in other words,
is merely a machine. A medium is the social and
intellectual environment a machine creates. (p.
84)
As I mentioned earlier, McLuhan (1964) stated that
technology as extensions of ourselves "demands ne't'l ratios
or new equilibriums among the other organs and extensions
of the body." The challenge we face as educators with the
advent of new instructional media is to establish new
equilibriums with the new technology. In relation to
television, we shouldn't remain passive and continue to
allow it to run loose. We should instead be using its
"cool" participatory nature (McLuhan, 1964) in an
interactive sense.
Recent research by educators in regard to television
viewing has been characterized by the call to teach
critical viewing skills to children (Abelman, 1987; Dorr,
1986; Greenfield, 1984; Postman, 1985; Singer, 1987).
Television has become a passive medium with little, if any,
interaction between the medium and the viewer. This has
14

posed an even larger question onto the research. Can the
existing medium of commercial TV be used as an educational
tool as opposed to a passive tool of consumption? Or, even
more precisely, can we teach our students to be "educated"
viewers?
Before discussing these issues, I would like to point
out that I, as much as the next person, enjoy sitting in
front of "the tube" being "entertained" by a basketball
game I have no control over, or even the "media events"
portrayed on the nightly news (e.g., the sending of troops
to Honduras on the same day as the indictments in the IranContra affair) .
In interpreting Postman (1985), the former is fine,
but the latter is dangerous:
The best things on television are its junk, and
no one and nothing is seriously threatened by
it •..• Television is at its most trivial and,
therefore, most dangerous when its aspirations
are high, when it presents itself as a carrier of
important cultural conversations. (p. 16)
While I agree with Postman {1985) about the inherent
dangers of presenting disguised and entertaining trivia as
reality, his statement that "junk" is non-threatening "to
our public health" (p. 160), must be reconsidered. In his
own words, "television is our culture's principle mode of
knowing about itself." He continues:
..• how television stages the world becomes a
model for how the world is properly to be staged.
It is not merely that on the television screen
entertainment is the metaphor for all discourse.
It is that off the screen the same metaphor
prevails. (p. 92)
Although Postman (1985) is probably being facetious is
15

his previous statements on

11

junk," I bring up this last

statement to substantiate my own. The fact that the "junk"
on television perpetuates racism, sexism, and
discrimination in other forms is a threat to our public
health. Greenfield {1984) relates that television in the
United States usually portrays members of racial minorities
as less powerful and poorer than the majority. This in turn
is internalized by all children. If this is so, we must ask
the question: when using television as a learning tool, do
minority students sub-consciously avoid the medium because
of this experience? Although I can't provide an answer
here, I think that this and related questions warrant
investigation.
I bring these points up because they do relate to the
questions I

asked as to whether or not we can use

television as it exists as an educational tool or to teach
people to be educated viewers. As educators we should be
aware of the medium as it stands if we decide to use it in
the educational process. Because only by knowing it, "only
through a deep and unfailing awareness of the structure and
effects of information, through a demystification of media,
is there any hope of our gaining some measure of control
over television, or the computer, or any other medium"
(Postman, 1985, p. 161).
Knowing this, we can begin to examine some ways in
which we can use television as an educational tool.
Greenfield (1984) is optimistic when she relates that with
careful planning, television can break down social
16

stereotypes. We must remember that although a few programs
might creep into the system, the medium is not going to
change so that we can use it to teach.
In all his pessimism - that television is an
affliction of which "in the first place, not everyone
believes a cure is needed, and in the second, there
probably isn't any" - Postman (1985, p. 158) actually
provides us with the best hope in relation to using
television in the classroom. He feels that the problem is
not in what we watch, but is in that we watch in the first
place. Thus, the solution must be in how we watch (p. 160).
The answer in developing critical viewing habits "is to
rely on the only mass medium of communication that, in
theory, is capable of addressing the problem: our schools 11
(p. 162). He concludes that the task of the schools is:
..• to assist the young in learning how to
interpret the symbols of their culture. That this
task should now require that they learn how to
distance themselves from their forms of
information is not so bizarre an enterprise that
we cannot hope for its inclusion in the
curriculum; even hope that it will be placed at
the center of education. (p. 163)
Relative to this issue,

~~elman

(1987) studied the

impact of an in-school curriculum designed to encourage
children's awareness of and attention to television's
prosocial portrayals. He points out that as educators
become more aware of television's role in society, there
has been the call to "teach students responsible and
critical televiewing or 'receivership' skills" (p. 40). He
refers to this as "television literacy." He also states
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that "the overriding and traditional desire to negate the
.)

impact of television; s antisocial fare has all bu·t blinded
individuals from considering the prosocial elements
contained within the same material they condemn" (p. 41}.
The goal of the curriculum studied by Abelman (1987)
was to increase the prosocial content of television
programs. To develop the curriculum, small groups of
children between the ages of 5 and 12 watched and discussed
television programs. Although he mentions that the children
were Mexican American, black, and Anglo from middle income
families,

~~elman

does not give the total number of

participants nor the number of children representing each
ethnic group. This would seem important since activities
which were constructed based on these discussions attempted
to "reflect a range of programs, situations, and characters
which children seemed to agree were familiar and realistic"
(p. 43). What is familiar and realistic to a child from one
ethnic group may not be to one from another group.
Therefore, it would be necessary to know whether or not the
sample that the curriculum is based on is actually
representative of the groups mentioned.
The curriculum itself consisted of students viewing
videotapes of actual commercial ·television programs most
commonly suggested as favorites by 200 fourth- and sixthgrade students from five elementary schools. The students
viewing the videotapes were from four classrooms at the
fourth grade level as 't'ias the control group. Students were
to identify and label the types of prosocial behaviors.
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(These were identified and labeled by 3 coders who
established a reliability coefficient of greater than .80
on all categories.)
Pretest results showed no significant differences
between members of the experimental and control groups in
their ability to identify prosocial behavior. After going
through the curriculum, 33% of the students in the
experimental group were able to identify more than half of
the prosocial behavior as opposed to only 6% of the control
group. On pre- and posttest data, the experimental group
performed 2.6% and 27.27% "all correct," respectively
(n=154). Abelman (1987) concluded that this evaluation
"provided evidence that an in-school 'critical receivership
skills' curriculum can be effective in amplifying
children's ability to isolate and identify commercial
television's prosocial fare"

(p. 46).

Although Abelman (1987) would be more convincing had
he provided reliability coefficients for the tests
(particularly the rtt for the experimental group), I think
he is asking appropriate questions in regard to suggestions
by others on the need to teach critical viewing skills.
Getting children to discuss what they're viewing whether
they are tested or not is a first step in making them
critical viewers.

(The same can be said for other media,

i.e., broadcast or print.) Also, teacher supervision and
guidance make this learning process interactive. Students
become active as opposed to passive viewers.
As I

respond to the question of how we will teach how
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,, .
to watch, I must emphasize that the activities involved
must be interactive. This not only includes interaction
between the medium and the teacher, but between other media
as well.
Singer (1987), in a Weekly Reader supplement, presents
some suggestions and activities intended to make children
more aware of television and in turn become more critical
viewers. This particular publication is geared towards
parents' involvement in the television viewing of their
children. Greenfield (1984) takes Singer's views a bit
further by stating that "while television has its value,
the child also needs other experiences. Parents should
restrict the amount of television their children watch at
home in order to foster reflection and imagination" (p.
93) .
Greenfield (1984) also links television more directly
with the classroom and, more importantly, in an interactive
format. She states that "television should be used more in
schools to communicate information. But it should be used
with class discussion directed by the teacher" (p. 93).
Gerlach and Ely (1980) also think this is important in that
"having students watch a worthwhile television show is
fine, but the program will be of greater value if you use
objectives or s·tudy questions to organize viewing" (pp.
365-366).
Field and Anderson (1985) examined the effects of
instruction on television viewing of young children by
asking "how the formal learning context affects children's
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cognitive processing of television, especially visual
orientatior. and recall" (p. 91). That is, use of explicit
instructions prior to viewing television. They examined
"visual orientation and subsequent recall of television as
a function of instructions, modality emphasis, and age" (p.
93) •

Eighty children, aged 5 and 9, were shown a videotape
containing six short segments. Two were primarily visual,
two were mainly auditory, and two were audiovisual. The
children were given instructions, viewed the program, and
then were given a test of comprehension. Researchers also
calculated attention measures and recorded free recall.
Results showed that the effects of instruction were
primarily limited to segments that emphasized visual
information. The researchers also pointed out though that
"instructions to •watch carefully' may have emphasized
looking over listening" (p. 98). In segments with visual
emphasis, the children apparently recognized that the audio
was uninformative and increased their visual orientation
and presumably increased recall. This was particularly
characteristic of the 5 year olds, while 9 year olds
maintained relatively high attention against all
modalities. The study also found that older children were
more likely to process the audio at a semantic level
without looking. This ability "allows the older child more
continuity of comprehension across periods of visual
inattention" (p. 98) •
The results of this particular study point to two
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aspects of using television as an educational tool. First,
the findings above along with the idea that "television
viewing is somewhat strategic and driven in part by the
viewer's understanding of the situational demands" (Field
and Anderson, 1985, p. 99) shows that there is some kind of
"television literacy" involved in viewing, and that
familiarity with the symbolic codes increases with age.
This is consistent with Greenfield's (1984) observations
that learning or realizing the code of film (which she
treats as equivalent to television) is a developmental
process. She states that " ... specific experience with the
code of film, as well as a certain stage of cognitive
development is necessary for understanding the symbols used
in television and film" (p. 12).
Secondly, based on the findings, instructions may have
been more significant had they been based on objectives
which were part of the course content. Field and Anderson
(1985) point out:
••. without more specific instruction, this change
in behavior is likely to benefit only the recall
of visual information unintegrated with audio
information. It is thus apparent that effective
use of television as an educational medium
requires consideration of the cognitive demands
of the viewing content as well as the form and
content of the educational program itself.
(p.
99)
By providing objectives or pre-viewing instructions to
students and discussing in the classroom what was watched,
we can begin to provide students with a means by which they
can learn viewing skills. The important aspect here (as
with teaching thinking skills in general) is the necessity
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to teach the transferability of these skills to other
viewing situations (as well as to other life situations) .
Whether it be with instructional television (teaching
specific subject matter), educational television (intended
to inform, which is often confused with instructional
television), or everyday commercial television viewing,
students must be able to pull back, analyze, and come to
their own conclusions as to what is actually meant by a
televised presentation. In other words, we must all be able
to pull back, and ask ourselves why President Reagan sent
troops to Honduras on the day of the Iran-Contra
indictments, why the media are asking what Jesse Jackson
wants when the same question isn't asked of other
candidates, or even, why we should laugh at

som~thing

that

isn't funny Tllhen the "live audience" (canned laughter) is
laughing?
The issue of transfer brings to mind another media
event of which we cannot allow to pass. Ennis (1987) points
out that we should be required to "teach for transfer and
that our efforts in school not be judged to have succeeded
unless critical thinking instruction transfers to areas of
practical concern 11 (p. 17). The case in point is the famous
story of the Garfield High School teacher, Jaime Escalante,
who has had great success in his calculus program in a
school where students aren't supposed to achieve. His
program was so successful that the first students who came
out of the program were forced to take the test over again
after they scored so high (most students had perfect
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scores) •

.

Now our first impression of the situation is that the
forcing of these students to take the test over has racist
overtones, since all of these students were Latinos. But
what Educational Testing Service points out is worth
further examination. That is that the mistakes which were
made were all the same and the calculations for correct
answers were also identical.
I am critical of the Garfield program for the
following reasons. That the calculations were solved
identically shows that Escalante didn't teach problem
solving, but drill and practice, which is not transferable
to other significant aspects of life. In regard to teaching
thinking and problem solving, Bransford, Sherwood, and
Sturdevant {1987) state that "we believe that it is
extremely important to focus explicitly on the goal of
improving everyday thinking and problem solving rather than
merely on increasing students' scores on tests" (p. 179).
Another reason for my criticism is that the media,
Escalante himself, and the Garfield High School
administration (as should be expected) play up this
success, as well as other programs at the school as though
everything is going fine at Garfield High. In fact,
Principal Henry Gradillas "is credited with helping to
transform his campus ... from a low achieving, trouble
plagued school into an academic powerhouse" (Cousart, 1988,
p. B1). The problem is that the students, according to
sources at Garfield, are hand picked, so to speak, for
24
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these classes while Garfield maintains a drop-out rate
which is not much different from what it was twenty years
ago. As Bransford et al.

(1987), point out, "at first

glance, it may be difficult to imagine programs that look
successful but really are not. On second glance, however,
it becomes easy to see how such situations could arise" (p.
179) •
Of course, if I were Anglo, I would probably be called
a racist. Since I am Chicano myself, I will probably be
called a coconut. I would like to point out that I am as
happy as anyone that many students coming out of Garfield
will be furthering their education, But I have two
questions in relation to this. One is whether these
students will be able to transfer these skills to the
academic rigors and analytical skills necessary at the
university level? Another is what happens to those who are
the "lower achievers" who will never get a chance to
participate in the "successful programs." People like
Escalante and Gradillas should be role models for all of
the students, not just a chosen few.
I bring up the Garfield High School experience here
for a number of reasons. First, it helps clarify the point
of teaching thinking skills and the need for students to be
able to transfer these skills to other life situations.
Second, it shows the power the media can have in creating
the "metaphors" with which we "properly stage" our world
(Postman, 1985) . And third, it illustrates how we can be
critical of staged events and of ourselves as portrayed in
25
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the media.
I feel very strongly that children can begin to learn
critical viewing skills, and alohg with this, critical
thinking skills. If teachers would take a more active role
in making thinking skills part of the curriculum, children
would become more active and less passive in viewing
television.
One aspect of Field and Anderson (1985) I would like
to clarify is that in their research on television
instructions, they did not use commercial television in
their study. Rather, they used videotape as a means of
providing information to the children in the study. I point
this out first, to clarify my earlier position on the
difference between media and technology, and second, to
begin to examine some aspects of using video to supplement
instruction.
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Chapter III
Video as an Educational Medium
Murphy and Pardek (1985) state that "merely adding
more technology to an already abstract teaching strategy
will not make technological education socially responsible"
(p. 107). Neither will excluding technology from the
classroom make traditional teaching methods more effective.
As educators, it is we who must be socially responsible by
maintaining an interactive environment, and be willing to
change methods of teaching with changes in our media. Media
should be used to complement one another, not in opposition
to one another. As Greenfield (1984) suggested, the new
forms of media are an addition to print, not a substitute.
Regardless of what media are used, there must always be
face-to-face interaction.
Using video presentations to supplement instructional
programs may aid in providing a more interactive approach
to a

c~rriculum,

even if the medium itself is not

interactive. To clarify this, I must make the point that
there are both interactive uses between media, and
interactive uses with media. An example of interactive uses
between media would be interactive videodisc systems which
utilize video and computer media.
To add further clarity to interactivity with media, I
would like to illustrate some uses of video in which I am
involved at the Instructional Media Laboratory (Media Lab)
at UCLA. Although more departments use the laboratory, I
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will use examples from the English, speech, and chemistry
departments.
One group of students 'i.vho use the Media Lab are those
enrolled in English classes which teach Shakespeare.
Shakespeare plays, which were produced by the British
Broadcasting Corporation, were purchased from Time-Life
Video and are available for student viewing. As was
recommended by Greenfield (1984), this allows different
media to work in a complementary manner. The students
interact with three media: the lecture, the printed word
(in the form of their textbook), and an interpretive
performance of.the play. Students have the option. of
pausing, rewinding, or forwarding the tape. This can allow
for analysis between the text and the performance.
The speech department uses the videotape medium in a
different way. Some researchers have advocated the use of
videotape to teach skills in sports (Gerlach and Ely, 1980;
Greenfield, 1984) in an effort to improve the performance
of an individual. Speech instructors have used videotape in
a similar manner. Students are videotaped as they give
speeches in front of the class. The tapes are then kept in
the Media Lab for students to view at their convenience.
Students are thus allowed to analyze their weaknesses, as
well as strengths, in their effort to beco:r.te more effective
speakers. Students are allowed to rewind and freeze the
picture as needed for more in depth analysis.
A third way the video format is u·tilized is
illustrated by the use of the Media Lab by the chemistry
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department. Students are assigned, as part of their
laboratory requirements, to watch video presentations of
their laboratory experiments. This allows for interaction
bet~een

a variety of media including the lecture, the text,

the video presentation, and actual hands on experience. The
student then, theoretically, has a greater understanding of
the processes involved in an experiment.
Another advantage to using video presentations with
chemistry is the ability to teach the use of and
precautions needed in handling hazardous chemicals.
Although hands on experimentation is obviously preferred,
it may be appropriate to keep certain chemicals away from a
campus setting. Video thus allows the student to gain some
familiarity with experiments which otherwise could not be
demonstrated.
At the present time, no data exists as to the.
effectiveness of supplementing classroom instruction with
video at UCLA. But researchers have pointed out some
aspects. of the medium which may be beneficial in relation
to its use in the classroom (Gerlach and Ely, 1980;
Greenfield, 1984; Knirk and Gustafson, 1986). Greenfield
points out that since the television is both visual and
moving, it is well suited to present two kinds of content:
information about dynamic processes of action and
transformation, and information about space. This would
make it particularly suitable to use by the chemistry
students mentioned above, but the other students benefit as
well, particularly since there are other media involved in
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the learning process. Since objectives are set forth in the
viewing of the video presentations, students view them more
actively than normal television programming.
There is a distinction between the videotape and
videodisc formats (beyond their obvious physical
differences). Although both may provide linear playback of
programs, the videodisc allows for much wider utilization,
particularly in regard to interactive systems. But as some
researchers (Greenfield, 1984; Knirk and Gustafson, 1986;
Withrow, 1985-86) have pointed out, the videodisc does not
allow recording as the videotape format does. While some
refer to this as a weakness, this must be taken in
perspec·ti ve. That the videodisc does not wear as videotape
does may in the long run make its use more cost effective,
particularly if the content does not age. There may be
though, a more important issue to consider regarding
recording.
Greenfield (1984) points out that with the
capabilities of recording "teachers can make collections of
videotapes recorded off the air, as well as with the
camera, for repeated use in instruction in various
subjects" (p. 176). Although this is possible, it is also,
in most cases, an infringement on copyright, and therefore
illegal. Under certain educational fair use guidelines, an
instructor may have the privilege of utilizing a program
taped off the air for educational purposes, and for a
limited amount of time. Under no circumstances, as the
copyright act stands now, is it implied that a "collection"
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of off-air recordings can be kept.
Bransford et al.

(1987) discussed the use of video in

relation to teaching thinking skills. This involves the
analyses of movies, "preferably ones that are displayed on
video discs" (p. 174). Because of the control that the
student and teacher can have with a videodisc particularly frame by frame motion - this technology lends
itself to the type of use they mention.
In analyzing movies, we are provided with "educational
opportunities .•• for problem solving and critical thinking
that are virtually invisible when we see the film the first
time" (Bransford et al., 1987, p. 175). Their approach can
be likened to information-processing theory in that they
emphasize the processing demanded by movies and provide
examples of mental processes which a student might incur.
This is also clarified by the fact that the theory moved
psychological investigators from a focus on behavior and
the notion of a passive learner to a focus on thinking and
the notion of an active learner (Miller, 1983}. The active
learning process is stressed by Bransford et al. in their
approach to teaching thinking skills via the medium of
videodisc.
Although much has been said about the benefits of
using video for instructional purposes, research in this is
minimal, and is limited to those suggestions I mentioned
above. Its biggest strength may lie in its interactive use
in a classroom setting, or as a supplement to classroom
learning. It may also aid us in teaching television
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literacy as suggested in the research by Field and Anderson
(1985), and critical viewer skills as suggested by
Bransford et al.

(1987).
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Chapter IV
Educational Computing: Computer Assisted Instruction
One technology which has come into our lives sometimes silently, sometimes with much fanfare - is the
computer. It is a technology which, like television, has
become an everyday facet of life, whether we deliberately
involve ourselves with it or not. As I stated earlier that
educators must become involved in teaching students
critical viewing skills, or "television literacy," it may
also be necessary to teach "computer literacy."
Computer literacy is a commonly used term, but I have
yet to find a precise definition of it. It has for the most
part become synonymous with, plainly, knowing how to work
at a computer, knowing the commands necessary to run
programs you wish to use, being familiar with the computer
hardware, and feeling comfortable with the machine in front
of you. I

~1ould

like to take the idea of computer literacy

a step further. That would be to examine not only what was
mentioned above, but also whether or not we can teach our
students how to become "critical computer users." As with
critical television viewing skills, our students must learn
that they control the "machine," and should not become
slaves of the technology. Whether or not this is possible
can have ramifications for the future.
As I did with television, it is necessary to clarify
the distinction between computer technology and computer
media. The technology of the computer is the hardware, or
33
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the monitorf the disk drives, keyboard, or whatever
physical instrument may be required by a particular
computer. The media are its uses or software, such as a
word processing program, or a video game.
In this discussion on educational utilization of
computers, I come in neither as a complete neophyte on the
issue, nor as a technical genius. I have been involved with
the use of computers in education, and it has been through
this involvement that I have become concerned about future
uses. By relating the research to some of my own
experiences with educational computing, I would hope to
point out some of the strengths and weaknesses of using
computers to supplement learning.
With this in mind, I will dedicate these next four
chapters to discussion of the research and possible
implications of computers. in four areas. The present
chapter will be devoted to a discussion of computer
assisted instruction (CAI) which is primarily aimed at
providing drill and practice in specific subject areas. In
the next chapter, I would like to discuss the use of word
processing programs, and whether or not they are useful in
teaching and learning composition skills, and whether they
may aid us in other aspects of education. In Chapter VI, I
will examine programming for students, with emphasis en
LOGO programs used by children. Finally, in Chapter VII, I
will look at new developments in computer use for
instructional purposes. I will also express some thoughts
on the issue of utilizing the computer for educational
34
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purposes.
The most widely used form of educational computing
seems to be computer assisted instruction (CAI). CAI is the
use of the computer for the direct instruction of specific
subject matter. This usually involves drill and practice,
but also includes problem-solving and tutorial programs.
Most CAI is used as a supplement to regular instruction, at
least

fo~

the time being.

As to the effectiveness of CAI, Kulik, Bangert, and
Williams (1983} found that students who were taught on
computers developed positive attitudes towards the computer
and the computer based courses. They also found that the
computer reduced the amount of time needed for learning. In
an early study on CAI effectiveness, Edwards, Norton,
Taylor, Weiss, and Dusseldorp (1975) also found that
learning time was reduced. The problem is, they also
discovered that CAI taught students did not retain as much
as those taught traditionally. They also concluded that CAI
was equally effective as tutoring, language lab, and other
media. With this in mind it must be asked whether the
expense of CAI is worth it.
A major problem I find with the above studies is that
they were both meta-analyses. Because of this, there is no
data presented on the subjects, measures, or conditions
leading towards the results. I refer to them though because
they do mention some ;<ey areas of learning with. CAI, but
they are useful only if they are related to other research.
My own experience

~,rith

CAI was in coordinating the
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delivery of PLATO (Programmed Logic for Automatic Teaching
Operation) ·to UCLA students. PLATO uses a mainframe, or
"large central computers and has many computers and
terminal locations throughout the United States connected
by telephone lines" (Knirk and Gustafson, 1986, p. 150).
The system offered a wide range of programs which, in
theory, •.vould allow students to build their skills in
specific subject areas, while instructors would be able to
use class time to teach more subject content.
The programs used were, for the most part, drill and
practice, and simulated a workbook situa·tion. As students
worked 3.t a terminal, they were given basically a short
tutorial, for example in English grammar, and then a
multlple choice

~~iz.

If they did not pass the quiz, they

were sent back to the tutorial, only to be quized again.
What tended to happen was that students didn't necessarily
master the material, but mastered the quiz.
Initially, students were enthusiastic about working
with PLATO, but as t Lne went by, fewer students used the
system other than during class time. Whether this had t:o do
with the initial ncvelty of the computer, or whether
students realized they weren•t mastering any material I
cannot answer. It would be my guess though that both issues
had an impact.
As I mentioned, PLA'l'O utilized a mainframe for
delivery. The trend recently though has been for schools to
ac~~ire

microcomputers. Whether this makes a difference as

to the effectiveness of

Cj!-11.1;:\~
I

i

been investigated by Bass,
.
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Ries, and Sharpe (1986), and Hess and McGarvey (1987).
Bass et aL

(1986) studied "the effectiveness of CAI

implemented through microcomputers under regular classroom
conditions" (p. 210). Low achieving students from grades 4
through 6 were provided with CAI in reading and
mathematics, with control groups for on£y grades 5 and 6.
Both experimental and control groups received regular
instruction. In addition, the experimental group received
CAI via commercial software. All students were pre- and
posttested with the SRA Achievement Series, the Virginia
Basic Learning Skills Testing Program (BLS), and the School
Attitude Measure (SAM). Reliability coefficients were in
the "range through the low to high SO's" (p. 211) for the
SAM, were mentioned as being in the technical manual for
the SRA, and were not mentioned at all for the BLS.
Results indicated that fourth grade students showed
significant mean gains in reading and math. It is my
opinion that continuing the study with the fourth grade
students was a waste of time. The fact that there was no
control group would not lend any data to substantiate the
effectiveness of CAI.
I also have mixed feelings regarding the results for
the 5th and 6th grade students. Both the students in the
experimental and control groups showed significant mean
gains. The only experimental group which showed a
significant improvement over the control group was the 6th
grade reading group (on the

SR~

test only; there was no

significant improvement as measured by the BLS). In fact,
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the 6th grade control group significantly outperformed the
experimental group in math (again, based on SRA. scores).
The researchers in the above study point out some
weaknesses in the design of the project. One was that since
they wanted the study to represent actual environmental
factors, treatment fidelity was a trade off. They also
mentioned a possible John Henry effect in that "the
teachers of the control classes were aware of the research
design which could have encouraged them to increase their
own instructional efforts" (Basset al., 1986, p. 21). They
admitted though that the study did not support an advantage
of CAI over teacher directed learning activities.
Another topic this research attempted to address was
the locus of control of the low achieving students. As
measured by the School Attitude Measure, the researchers
found no significant shifts in students feelings toward
controlling their school performance. As suggested by other
research (Rist, 1970; Rosenthal, 1968), teacher
expectations may affect this variable.
Similar to the study above was one which took place in
England. Jamison and Lovat·t (1983) studied the effects of
CAI on learning of extreme groups of best and worst
behaved, and best and worst achievers. To get straight to
the point, best achievers out performed worst achievers,
but both best and worst behaved performed almost equally,
with the worst behaved actually showing more gain.
I went straight to the results because I wanted to
save the bad news for last. This particular study can carry
38
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no generalizations to the use of CAI. First, the subjects
were all boys. Second, not only were there no reliability
and validity data provided for the measure, but the same
test was used as a pretest and a posttest. Last, but
certainly not least, there was no control group. Jamison
and Lovatt (1983) felt that the study "identified which
groups of individuals benefit most from computer assisted
learning" (p. 146).
The most important observation made of the students in
this study was just that, an observation. The authors
pointed out that "throughout the course, the students were
far less passive as compared with a normal classroom"
(Jamison and Lovatt, 1983, p. 146). If this study can do
anything to prontote CAI, it would be with this observation.
Hess and McGarvey (1987) examined the effects of
microcomputer use on school-readiness skills of
kindergartners. Eighty-eight students represented the
experimental group with 22 of those forming a sub-group of
students which had microcomputers to use at home. The
comparison population consisted of 98 students.
Some positive aspects in relation to the subjects were
that the proportion of boys and girls was roughly equal,
and that although they don't mention numbers specifically,
"the schools draw students from communities that include
about 10 percent minorities and a wide range of socioeconomic backgrounds" (Hess and McGarvey, 1987, p. 273). A
weakness was that the experimental and control groups were
"not quite comparable on pretest scores" (p. 273). The pre39
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and posttests measured reading readiness, mathematics
readiness, Piagetian cognitive operations, and keyboard
knowledge with an overall reliability of

11

.87 (or above)"

(p. 275).

The results of the study show that students in the
computer use group showed more significant gains than the
control group on reading readiness and keyboard knowledge,
with the home-use group gaining significantly over the
classroom use only group in reading readiness also. One
factor to consider is that the authors report a
significantly, higher number of teacher interventions for
the home use group than for the other computer use groups.
Interestingly, Hess and McGarvey (1987) noted that
based on their observations "even nonreaders learned to
operate the machines (e.g., boot the programs) effectively
and to follow software instructions ••.• and

remew~ered

the

meaning of directions they could not read" (p. 281). One
has to wonder whether this has to do with problem-solving
skills, or just rote learning.
The results of the study do add some strength to the
uses of CAI with students. This strength may have been due
to the selection of quality software. Selection of software
for this project was based on "an analysis of curriculum
goals, software objectives and test items •.• to insure a
match among software, curriculum and pre- and posttests"
(Hess and McGarvey, 1987, p. 274). Unfortunately, most
teachers who decide to use the computer in the classroom do
not have the time, or more importantly, the expertise to
40
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conduct such an analysis. Programs of some sort should be
available to teachers which would train them on software
selection.
An important consideration when using CAI is whether
students using "the machine" are being taught thinking
skills and whether or not these skills can be transferred
from the computer environment to other learning and life
situations. Mandinach (1987) uses the term strategic
planning knowledge (the ability to set goals, choose
appropriate action plans, and organize cognitive activity
in attempting to solve problems) in relation to thinking
and problem-solving skills. She relates that this type of
knowledge is "an important cognitive activity in computer
learning environmem:s" (p. 114).
Mandinach (1987) used CAI to examine the acquisition
of strategic planning knowledge by learners with different
abilities. With the aid of a problem solving game, she
utilized. two forms of instructions. One version represented
"an attempt to activate students' cognitive structures and
processes" (p. 116) with the student taking full
responsibility for task process. The second version
"modeled appropriate cognitive skills and game strategies,
and gradually assisted learners in taking over those
strategies themselves" (p. 116) . The study also assessed
transfer tasks on 48 seventh and eighth grade volunteers
from the Bay Area who were assigned to high and low ability
groups.
Both groups improved performance on strategic planning
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knowledge and on the skills of transferring this knowledge,
but as pointed out by the author herself, since there was
no control group "no claim can be made that improvement \vas
due to the treatments" (Mandinach, 1987, p. 125). There
were differences in the effect of instruction however. High
ability students did well with both types of instructions,
but low ability students did much better with the modeling
instructions than with the activating instructions. The
success of the modeling program may have been due to what
Mandinach cites as making explicit the connection between
tasks as opposed to providing direct or explicit
instruction, for "it allows students to observe how skills
generalize across educational activities, without relieving
the information processing demands" (p. 126). If CAI is to
be used with low ability students, then modeling type
instructions might prove to be more effective.
Riding and Powell (1986) studied the use of the
computer to improve thinking skills in young children.
Although they do not use the term CAI (or any other term
for that matter) in describing the material they use, the
movement of students from one activity to another and
through levels of mastery of critical thinking skills
presents itself as a form of direct instruc·tion by the
computer.
The subjects used for this study were 60 four year old
children divided within sexes into 2 groups (4 groups of 15
children). These represented the experimental and control
groups for each sex. All groups were pre- and posttested
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using Raven's Coloured Progressive Matrices, with the
experimental group receiving forty-five minutes a week of
CAI.
Although this was a replication of an earlier study by
the same authors, coaching was allowed in this one. Riding
and Powell (1986) point out some concerns related to
coaching, but also point out that "in the teaching of
problem solving (and in the use of problem solving as a
means of facilitating critical thinking) there is clearly a
need for a complementary balance between coaching and
unguided practice" (p. 182). This would be supported by the
findings by Mandinach (1987).
Results showed that students in the treatment group
improved their scores on the posttest significantly more
than those in the control group did. They also showed that
children who used the computer in this study showed a
greater percentage improvement than those in the earlier
study.
I cite this particular study for two reasons. First,
although the decision to allow coaching may initially seem
to be a weakness of the study, the results, along with the
statement by the authors on the need for a balance between
coaching and unguided practice reflect my earlier
statements. That is, the importance of interaction, not
only between the student and the computer, but also with
the teacher (in this case the experimenter).
The second issue of importance is that the study
indicates that it is possible for children to learn
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critical thinking skills. The fact that students in this
and the initial study showed improvements in critical
thinking skills adds strength to this possibility. Since
the authors did not indicate the demographics of the
subjects, it would be appropriate to replicate this study
using subjects from diverse ethnic and socio-economic
groups. It would also be important to determine whether the
skills learned are transferable to other areas, a point the
authors also recognized.
One aspect of CAI, and computer use in general is the
notion of individuality. According to Johnson, Johnson, and
Stanne (1985) this assumption has dominated the
instructional use of computers. This has been the case at
least theoretically. PLATO programs were individually
geared, but I did see students working together at times.
This was also true (actually more so) when I coordinated
WANDAH, a word processing program, for UCLA.

(I will

discuss this in the next chapter.)
Johnson et al.

(1985) compared the relative efficacy

of computer assisted cooperative, competitive, and
individualistic learning. They investigated the impact of
the three conditions on achievement, oral interaction,
perception of status (male- female), and attitudes toward
subject area and instruction. 71 eighth grade students were
assigned the three conditions: 24 (13 boys and 11 girls) to
the comparative group, 22 (11 boys and 11 girls) to the
competitive group, and 25 (14 boys and 11 girls) to the
individualistic group.
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students participated for forty-five minutes a day "in
a 10-day instructional unit that paired a computer
simulation with written materials on the fundamentals of
map reading and navigation" (Johnson et al., 1985, p. 670).
Teachers gave daily instructions with goals. Materials were
collected at the end of each class. Six research assistants
observed oral interaction (interrater reliability of more
than 80%) •
Results of the study show that in comparison to the
other conditions, computer assisted cooperative learning
"promoted higher quantity and quality of daily achievement,
greater mastery of factual information, greater ability to
apply one's factual knowledge, and greater ability to use
factual information to answer problem solving questions"
(Johnson et al., 1985, p. 675). Students in the cooperative
group also had greater motivation to persist in a task, and
worked faster than the students in the other two groups.
In relation to oral interaction, students in the
cooperative group often engaged in an nexchange of taskrelated information with almost no interaction with the
teacher" (Johnson et al., 1985, p. 675). In the other
groups, few comments were made. Some of these were task
related, but. there were also teacher questions and
socializing (non-task related). According to Johnson et
al. , the type of oral interchange which too1c place within
the cooperative group has been related to use of higher
level reasoning strategies, conceptual understanding, and
long term retention of information being learned.There was
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no difference in attitude toward CAI or the subject area.
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This was true across the conditions and among boys and
girls alike.
As to differences between males and females, boys
performed higher on recognition and problem solving
questions on the final exam. They also perceive more
teacher support and the computer to be a male domain. Girls
in the cooperative group liked computers more than boys
did, but this was not true for girls in the competitive
group. In the competitive group, girls had a lower level of
success and were negative towards computers.
The above study has very important ramifications, not
only for CAI, but for computer use in general. That girls
in the cooperative group performed better, and had better
attitudes towards computers, and the fact that boys in this
group also out performed those in the others illustrates
that cooperative learning with computers can be
advantageous over traditional individualistic methods of
CAI.
overall, it seems that CAI has had some problems,
particularly during its initial stages. One problem was
that although students learned faster with CAI, they
weren't retaining as much as other students. Johnson et al.
(1985) found that this was not so within the cooperative
environment. Although much of the research did not find CAI
to be significantly advantageous to other types of
learning, some research pointed to positive findings under
certain conditions. When using CAI, it is important that
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the software match the goals of the curriculum and not vice
versa. It is also important that we promote cooperative
approaches to using the computer for instructional
purposes.

47

Chapter V
Educational Computing: Word Processing
The use of word processing programs in educational
computing may provide a more advantageous approach toward
computer utilization than CAI. Word processing allows a
student to compose a written work, as well as correct,
revise, edit, and print without having to erase, or
recopy/retype the whole paper. The student is more in
control of the computer during these processes for unlike
in CAI, the student is in a sense doing the programming,
not being programmed.
Researchers on the topic of word processing agree that
writing is a process (Crist, 1985; Daiute, 1986; Heffron,
1986), but "far from being a potential source of joy,
writing for most students is a drudgery to be gotten
through as quickly as possible" (Crist, 1986, p. 77). One
reason for this "drudgery" is that the process of writing
calls for on going revision as a composition evolves to its
final product. The fact that a student using a word
processor can revise without rewriting or retyping a whole
paper may add to the quality of the final draft of a
composition.
When I discussed CAI, I mentioned that one of the most
effective uses was through cooperative learning structures.
Greenfield (1984) noted that children in a writing project
using word processing tended to work together, and that the
computer fostered cooperation among them.
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(Of course, it

wasn't the computer, but the word processor.) Dickinson
(1986) also found that while students were encouraged to
collaborate in both situations, when using paper and
pencil, students rarely talked to each other, while there
was considerable task specific conversation during word
processing. Indeed this corroborates with my own
observations of students collaborating while using word
processing to promote writing skills.
A possible weakness of word processing was pointed out
to me by Dr. Khodi Abili (personal communication, April 8,
1988). This is the negative effects word processing might
have on the handwriting skills of students. This may be a
particular problem for young students initially, but since
it is developmental the ramifications would have far
reaching implications within about ten years. In other
words, students in secondary school who are just now
beginning to use word processing programs have already
developed handwriting skills. on the other hand, students
in the elementary grades who begin to use word processing
as part of the writing curriculum may not develop these
handwriting skills.
Whether this would actually occur is a topic requiring
extensive research. If this indeed proves to be a problem,
a possible solution might be to have students, particularly
in the early grades, handwrite their initial papers. They
could then enter these initial thoughts into the word
processor for further development and revision. This may be
the way to use word processing for all students in light of
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Crist's (1985) finding that word processing is not very
useful in the invention stage of writing, but can
"eliminate much rewriting in the desposition and style
stage" (p. 82) .
On the other side of the coin is Daiute's (1986) idea
that the word processor may provide the reader with more
objectivity in analyzing student papers. students
handwriting quality may affect the readers perception of
the student. Again, this issue is one which requires
further examina·tion.
I experienced using word processing as an
instructional medium while coordinating the service to
students of

W.A..~DAH

(Writing-aid AND Author's Helper) ..

WANDAH offered pre-writing and planning exercises, a word
processor, and reviewing and revising aids. The program was
used by students enrolled in English composition classes at

UCLA.
Most students using WANDAH were using a computer for
the first time. Since many felt intimidated by the machine
the most important directions I gave may have been that
they couldn't break ·the computer (unless that was their
intention, of course), and that the computer would do

only\)

what they commanded it to do. Students soon became very

\

comfortable with the keyboard and with activities WANDAH
./

provided.
While they were learning the program, I observed
students cooperating with one another, discussing and
helping e3ch other with problems encountered. With the
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PLATO system, while I witnessed some collaboration among
students, it wasn't to the same extent, and did not have
the quality that collaborations had in the WANDAH setting.
This may have been due to the environmental differences
between the two labs (PLATO terminals were set up in
individual carrels, whereas WANDAH terminals were placed on
tables alongside one another), or to the individualistic
nature of CAI.
I also noticed much more enthusiasm in students using
WANDAH than in those using PLATO. Students using the word
processing system seemed to want to come to the lab,
whereas those using CAI seemed to feel that they had to
come. This was most evident in the amount of time all or
most of the 20 WANDAH terminals were in use as compared to
the amount of time the 10 PLATO terminals stood empty. This
enthusiasm was observed to be equal for male and female
students alike, as well as for minority students.
Hawisher (1987) investigated whether students revise
more extensively and more successfully with "a computer"
(actually, again, with a word processor) than in the
traditional manner. The sample in this study consisted of
20 "above average" college students. Four sample essays
from each student were analyzed for second draft revisions
and final draft revisions, with the researchers examining
the revising processes of these students with and without
computer use.
Findings indicated that word processing was not a more
effective tool than pen and typewriter in the revising
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process, but neither was it a less effective tool. There
are a couple of thoughts I should point out here. The
author mentioned that one reason for the study was to

11

find

teaching strategies that would help students improve their
writing from one draft to another regardless of whether
they worked with pen and typewriter or with word
processing" (Hawisher, 1987, p. 149). Given that, revision
was part of the curriculum, the findings are not
surprising. The author did point out ·though that work on
the word processor may have affected their pen and
typewriter writing.
Another important aspect of this study to consider is
the sample of above average college students. These are
students who are going to write anyway. While not
criticizing the research on these students, indeed there is
a need for studies involving different populations, as the
findings point to a limited group and are not
generalizable.
·Daiute (1986) also found that word processing did not
lead to more revising activities. What both Daiute and
Hawisher (1987) suggested though was that editing while
composing may have led to less need to revise.
The Daiute (1986) study also contrasted writings with
and

wi~hout

the computer. The sample here however consisted

of 57 seventh and ninth graders from a New York City public
junior high school. Based on the California Achievement
Test, students ranged from weak to good in their writing
skills. students used the word processor for one writing
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sample (a book about friends), and pen for another (a book
about a person they admired) . The purpose of the study was
to identify "the physical benefits of writing with a word
processor •.. (and) to identify the complex interactions
among physical and cognitive factors in writing" (p. 144).
This study though went a step further than the previously
mentioned one. Not only did this study contrast the use of
a word processor with pen and paper, but it also "compared
the effects of a word processor alone with those of a word
processor equipped with a prompting program to guide
revising" (p. 144). This added a cognitive aid, allowing
the students to self-question their writing skill.
Based on analyses of writing samples (text production,
text precision, and quality ratings) the results showed
that students wrote fewer words on initial drafts while
using the computer than while using pen and paper. The
author suggests two possible explanations for this. One,
students may not have mastered typing skills and the
commands for the word processor, or two,

11

in process

editing could account for the lower word production rate on
the computer" (Daiute, 1986, p. 151). On the other hand,
revisions at the word processor produced longer texts, even
though there were fewer revisions per se. In other words,
text was added at the end while using the word processor,
while pen and paper "recopy" added to revisions within the
text.
Students using word processing with the revision
prompting guide made significantly more revisions than
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these using word processing alone. The subjects interacted
with the text more, and thus balanced their revisions
within the text and at the end as opposed to just adding
text at the end. Daiute (1986) found that with pen and
paper, the fact that students must recopy allows for more
interaction with the text. Based on the findings of word
processing with the revising guide, the author concludes
that some form of guided revision is necessary.
Neither Diaute (1986) nor Hawisher (1987) mentioned
whether or not word processing created a more cooperative
learning environment. Dickinson (1986), on the other hand,
studied the effects of word processing on cooperation and
collaboration among early elementary school children. His
sample consisted of 21 children (13 girls and 8 boys) from
a class that was "mixed racially .•. ,ethnically .•. ,and
economically" (p. 360). The data consisted of audiotapes
which were transcribed, then coded by two research
assistants (no interceder reliability is offered) into
three categories: off-task, planning, and
correction/discussion.
Dickinson (1986) found that when students used pencil
and paper, conversation about planning was rare, as was
self-monitoring. There was also very little response to
each others' writing. While using the word processor,
students tended to discuss more frequently. Self-monitoring
of writing also increased, particularly in terms of
spelling and punctuation. The research also showed more
response to the writing of others.
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The author pointed out that "tb.e classroom writing
system shaped how the computer was used" (Dickenson, 1986,
p .. 375). This is an important point to consider and was
mentioned during the discussion on CAI. That is that the
computer should be used to strengthen the curriculum, as
opposed to letting the computer determine the content of
the curriculum. If cooperative learning or collaboration is
part of the curriculum, taan word processing may help to
enhance that type of environment. While in the case of CAI
I suggested that we develop cooperative learning
environments to maximize its effectiveness, with word
processing this type of environment seems to develop more
naturally.
As I mentioned earlier, it may be appropriate to have
younger students write their papers before entering what
was written into the word processor. Based on the research,
this may be an appropriate use of word processing for all
students regardless of age. It might allow for more
interaction between the student and the writing process,
utilizing the strengths of both aspects of writing.
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Chapter VI
Educational Computing: Programming
The idea of providing an environment where children
.can learn critical thinking and problem solving skills, as
well as the ability to transfer these skills has been a
major focus throughout this thesis. I would also expect
that the addition of computers into the learning
environment would provide us with new media to allow for
this type of education.
Unfortunately, this has net necessarily been the case.
As Landry (1984) states:
In the typical computer-aided curriculum the
teacher knows what problems are to be assigned,
knows the specific operations the child needs to
knew in order to solve these problems, and knows
what counts as a correct solution ...• It seems
quite likely that one of the outcomes from a
curriculum of this kind is that children learn
that, for every problem, there is a correct
solution ••.. The child's situation becomes largely
one of learning how to follow rules and to
complete assignments. (pp.118-119)
Although this is an appropriate illustration of
education in our society in general, it is especially
apparent in the CAI environment. As I mentioned, Hess and
McGarvey) ( 1987) , Johnson et al.

( 1985) , and J<Iandinach

(1987) pointed out some positive utilizations, but the
drill and practice medium reflects the rote learning
situation described above by Landry (1984). According to
Maddux (1987), the future lies in what he calls "type II
applications" (word processing, data base management,
problem solving software, simulations) most of which
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"simply give the child a blank screen and a powerful way to
fill that screen with whatever the child himself decides to
put there" (p. 55). These types of programs may lead to
more development in the area of active computing, or as
Landry appropriately states, "the challenge is to use the
technology to improve the amount of time that children are
intellectually interacting with important material" (p.
121)

0

In relating CAI to traditional teaching and learning
approaches, Papert (1980) makes sense when he describes
that "the most common use of the computer in education has
become force-feeding indigestible material left over from
the precomputer epoch" (p. 53) .. The use of the medium of
word processing on the computer was one way of having
students interact, or program so to speak, and in turn
begin to move away from the "computer workbook.

11

Papert (1980) describes aspects of putting not only
the control of the computer, but also the control of
learning more into the hands of students. In the case of
LOGO, his development for programming, these students are
primarily children.
Now my own experience with programming goes back to a
high school computer class where we learned some BASIC. To
be honest, I cannot determine whether or not the skills I
learned in this class were transferred to other aspects of
problem solving and critical thinking. I do remember though
that students in the class always worked together. The
process of programming - running initial programs,
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debugging, and success in the final product - provided
students in the class with a sense of accomplishment, and
personally speaking, a strong sense of self-esteem. I have
not been involved with programming since then, but if
Papert's LOGO is what he promises it to be, then maybe my
children can benefit from programming.
Papert (1980) relates that children in our culture
learn that there are smart people and dumb people. In terms
of math, children who begin to have difficulty with
learning certain skills will consider themselves failures,
a stigma which they will carry for life. The fact is though
that children, and adults for that matter, find it
difficult to relate the learning of math to real
situations, thus blocking out certain things that are
taught in the traditional manner. He relates this to the
following situation:
Imagine that children were forced to spend an
hour a day drawing dance steps on squared paper
and had to pass tests in these "dance facts"
before they were allowed to dance physically.
Would we not expect the world the be full of
"dancephobes" ? [sic] (p. 43)
This goes back to an earlier issue of teaching to the test
(Chapter II) .
While I will not go into detail, a brief description
of LOGO is necessary. LOGO is a programming language with
the purported strength of its ability to create graphics.
It is "Papert's (1980) attempt to combine the power of the
computer with Piaget's idea about how children think and
learn" (Maddux, 1984, p. 81).
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(Indeed, Papert spent five

years with Piaget at the center for Genetic Epistemology.)
By means of "the turtle" {a small triangle appearing on the
screen), a child can program the computer while learning
geometry skills. The program is interactive both in
encouraging children to act out the turtle's directions,
and in allowing them to seek solutions to problems in
initial products of their programming. Another purported
strength is that after only a few minutes of introduction,
children can begin programming.
The effects of a short-term LOGO experience were
studied by Degelman, Free, Scarlata, Blackburn, and Golden
(1986). They found that kindergarten children who received
five weeks of daily LOGO instruction "had a significantly
higher proportion of correct responses on two problem
solving·tasks" (p. 203) than students not exposed to LOGO.
Although the results sound positive, we must ask ourselves
whether or not the small sample (seven students in the
experimental group, and seven in the control group), and
the short span of time (five weeks), developed a Pygmalion
effect on behalf of the experimenters.
A study by Mayer and Fay (1987} examined cognitive
changes in children \v'ho learned to program with LOGO. Three
aspects of knowledge development were focused on: learning
the language features, or syntax of LOGO (e.g., commands),
learning the way of thinking of programming, or semantics
(e.g., recognizing directions from the turtle's
perspective}, and learning to transfer the skills learned
through LOGO to other areas. Thirty 4th grade children
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attended a pretest session, 3 LOGO sessions, and a posttest
session.
In this short period, Mayer and Fay (1987) found that
students performance on programming commands (syntax)
improved with each day. Also, students displayed more
knowledge of the semantics of programming, but those who
were still "egocentric" (not able to take the turtle's
perspective) could not transfer skills to another
situation. Those students who lost their egocentricity
showed gains in spatial cognition as measured by providing
a map reading exercise.
In a related, but more extensive study, Kelly, Kelly,
and Miller (1987) studied the effects of LOGO instruction
on the map reading skills of 5th and 6th grade students.
According to the authors, "it was assumed that manipulating
the LOGO turtle might enhance student performance
in ••. important geography concepts" (p. 58). Subjects
included 202 fifth and sixth grade students from two
schools. Only students from one school received LOGO
instruction, which lasted a full school year.
At the end of the year, it was found that LOGO
students outperformed non-LOGO·students on three out of
four measures, but differences were significantly higher on
only one test. What is of greater interest may be that on
this test, girls' scores were significantly higher than
boys' scores. I point this out because many people feel
that boys are more at ease at the computer than girls. This
may be due to our experience with the computer as video
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game.
Burton and Cook (1987) as well as Louie, Luick, and
Louie (1985-86) studied the effect of LOGO on the locus of
control orientation of students. In the Burton and Cook
study, two firs·t grade classes, one experimental and one
control were pretested by means of the Preschool-Primary
Norwicki-Strickland Internal-External Scale. The
experimental group received LOGO instruction for fourteen
weeks (one hour a week). Based on posttest scores, LOGO
students indicated greater internality on only one of three
factors (Factor 3, perceived luck: the other 2 factors were
Power versus Helplessness, and Persistence in dealing with
parents) . The researchers indicated that this "may
represent the students' belief that greater personal
control is responsible for their success with this powerful
technology" (pp. 69-70).
This analysis contradicts that of Louie et al.

(1985-

86). Based on a study of forty-six high SES students (aged
9 - 15), "it was discovered that subjects tended to shift
towards an external LOC in the areas of authority
responsiveness and self-acceptance/self-concept" (p. 111).
Whether the shift was significant is not mentioned. Unlike
the Burton and Cook {1987) study, Louie et al. conclude
that students feel less power and are dependent "upon adult
authority figures for information on how to make use of
this powerful new toy" (p. 111) .
A major weakness of the study by Louie et al.

(1985-

86) is the sample of self-selected, high SES students. It
61

'

can be assumed, particularly by these factors, that these
students would have a high internal locus of control.
Indeed, pretest scores in relation to Norwicki-Strickland
means add strength to this assumption. It would seem more
appropriate to study shifts of LOC in students who are
closer to the mean.
I mentioned earlier that in my high school

progra~~ing

class, students tended to work together. Gunterman and
Tovar (1987) found in their study that there were no
_differences in productivity between individuals and groups
using LOGO. They also found that group interaction was
similar in two and three person groups. What is not
measured here are overall effects of collaboration,
although the authors did observe that positive social
interactions were present in both group situations, and
that "group computer learning environments may have a
decided advantage over traditional classroom based learning
activities" (p. 328) •
Despite the enthusiasm expressed by Papert (1980), and
despite the fact that LOGO has been called "an extremely
promising tool" (Maddux, 1984, p. 88), the question must be
asked whether this promise has been (or will be) fulfilled.
The evidence thus far has not been earth shattering, but
neither does it point to strong deficiencies in LOGO
itself. Much of this may be·due to weaknesses in the
studies conducted, most of which were not very extensive.
On the other hand, it may be due to emphasis on discovery
learning. As Lehrer (1986) states, "pure discovery learning
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(as is often practiced with LOGO) substitutes the
contextualist emphasis on the person's creation of meaning
with a work ethic emphasizing the value of hard earned
gains" (p. 130).
On the bright side, programming, along with the use of
word processing in the schools seems to be a step in the
right direction in using computers for instructional
purposes. These uses can promote more interaction among
different media than the workbook approach of CAI. Although
the most effective way to utilize CAI is to promote a
cooperative learning environment this type of environment
may develop on its own in classrooms were word processing
and programming are part of the curriculum.
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Chapter VII
Educational Computing: New Developments and Thoughts
Interactive Videodisc Systems
A developing area of educational technology which is
related to the use of computers is interactive videodisc
systems. These systems utilize the videodisc and computer
technologies to provide a "new" interactive technology. The
system has been lauded as having "all the potential of
computer-assisted instruction (CAI) plus the advantages of
high quality, live-action video" (Schaffer, 1985, p. 27).
Although there is much descriptive literature on
interactive systems, research on its effectiveness (or lack
of) is harder to come by. Hannafin, Garhart, Rieber, and
Phillips {1985) agree, and suggest that we utilize related
research in evaluating design decisions regarding
interactive systems. They also warn that:
Interactive video presently lacks meaningful
context for study and development, a context that
includes a grounding in accrued knowledge and a
defensible articulation of the tacit assumptions
of interactive video. Instead, we see to be
slipping into the hardware-dominated orientation
that has plagued instructional innovations in the
past, where the capability of the instructional
hardware appears to be dominant. our fascination
with the "toys 11 of the trade has obscured
important questions of appropriate design and
use. (p. 13)
An example of using the videodisc as an interactive
medium was mentioned in Chapter III. What Bransford et al.
(1987) were illustrating though was a more linear use of
the medium, and can be compared to tne idea of simply
watching a videotape. The advantages and disadvantages of
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videodisc were discussed in Chapter III.
Using videodisc in an interactive system has different
implications and possibly more potential. The potential, in
my opinion, would depend on two elements of design
considerations. The first is technical, and is based on
which "Level" of interactive videodisc is determined to be
necessary to accomplish goals established by the
curriculum. There are 3 Levels of interactive videodiscs.
Level I

(which can be used on consumer players) is the

least·interactive, but includes menus by which the user can
have direct access to other parts, units, or chapters on
the disc. Level II incorporates a computer program on the
disc itself, and loads onto the Level II videodisc player
(which has a built in computer). Level III is the most
sophisticated system, and includes the use. of a
microcomputer. In most cases the system incorporates a
"touch screen."
The second consideration is more philosophical. In my
opinion, an interactive videodisc program would probably be
more successful the further it moves away from the CAI
mode, despite the "potential 11 of CAI as quoted at the
beginning of this section. If we take the suggestion of
Hannafin et al.

(1985), and utilize related research, we

can look at Chapter 4 of this thesis to draw some
conclusions on interactive videodisc systems

~

CAI.

Although Hannifin et al. mention that the perspective of
interactive video as video-enhanced CAI has become
popularized since computer enthusiasts have become
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interested, the research on CAI does not make this approach

\
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very promising.
An interactive videodisc program which has been lauded
by Greenfield (1984) and Withrow (1985-86) is a project
called "The Voyage of the Mimi'" The program combines
television, text, and computer simulation as students
"travel" with "two scientists and their teenage assistants
(who) study whales on a boat that has a computer aboard"
(Greenfield, 1984, p. 172). A simulated navigation game
allows students to work with the crew of the ship.
According to Withrow, "this is a state of the art disc that
will have many implications for future educational program
designs" (p. 95) • What these implications are, we are not
told. Postman (1985), though, thinks the project utilizes
the media "in exactly the manner that media merchants want
them to be used--mindlessly and invisibly" (p. 154).
The use of interactive videodisc systems for
instructional purposes may indeed have implications for
future educational programs, or it may become another
educational "white elephant." (A very expensive one at
that!). With recent developments in CD-ROM and CD-I (which
I will not discuss at this time) , more efficient, and less
expensive instructional media may be just around the
corner. Further research on interactive videodisc systems
is needed: and related research, as suggested by Hannafin
et al.

(1985), must be evaluated so that we can learn from

past strengths and weaknesses of educational technology
developments. We can then quite possibly develop programs
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which will work with our curriculums.

Q

Guided Exploration
A recent development in the utilization of computers
for instructional purposes is the "guided.exploration"
approach developed by the Educational Technology Center at
the Harvard Graduate School of Education. Wilson (1986)
summarizes that while CAI represents directed instruction
(which gives little importance to student intuition and
experience), and LOGO is representative of open education
(where students rely on independent discovery at the
expense of being taught important ideas and facts), "ETC's
guided exploration or guided inquiry approach is located
somewhere between these polar approaches"

(p. 11).

One of the most obvious differences among the three
types of approaches to technology is in relation to the
implications it will have on teaching and teachers.
Licklider (1983) seems to reflect the CAI philosophy when
he relates that he would like to:
... start thinking of the teacher, not so much
anymore as the person who pumps the information
in, who crams it into the student, but as the
person who manages the resources, optimizes them,
and integrates them, and as the person who
motivates students to begin to use the technology
-- and then the technology will motivate the
student the rest of the way. (p. 75}
Papert (1930), of course, reflects the programming
environment:
I believe the computer presence will enable us to
so modify the learning environment outside the
classrooms that much if not all the knowledge
schools presently try to teach with such pain and
expense and such limited success will be learned,
as the child learns to talk, painlessly,
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successfully, and without organized instruction.
This obviously implies that schools as we know
them today will have no place in the future.
(p. 9)

The guided exploration approach is that:
the real challenge for technology based education
is to devise ways of integrating intuition with
formal instruction. What is needed is an approach.
that neither requires students to rediscover each
milestone of Western scientific thought for
themselves nor consigns them to plod tediously
through information that scarcely affects their
understanding of the world. (Wilson, 1986, pp.
10-11)
Guided exploration allows the student to "engage in
some sort of inquiry or exploration within a framework
provided by the teacher and the technology" (Wilson, 1986,
p. 11). While no research is available on the ETC program,
its strength would seem to lie in its philosophical
foundation

whic~

promotes the computer as a tool to aid

learning, apd not an end

~n

itself. It does not promote

itself as a panacea for today's problems in relation to
education, but rather as a step towards understanding the
technology and utilizing its strengths.
An example of this is presented by Wilson (1986) as
using a program on the computer which shows to students
differentiation of weight and density. Different
representations can be displayed simultaneously on the
computer which can aid students in learning by linking
information which cannot be normally illustrated in the
classroom.
Another strength of the program might be that in the
case of guided exploration, the curriculum is not at the
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mercy of the technology (as can be the case with CAI, and
even with programming). Rather, the technology serves the
needs of the teacher and the student.
The concept of guided exploration in education must be
examined further. Of course, without the research on CAI,
word processing, and LOGO, guided exploration may not
exist. Whether this use of technology is effective must be
the topic of future research.
Thoughts on the Use of Computers in Educatiou
At the beginning of Chapter IV, I mentioned that it
might be appropriate to teach "critical computer skills" to
our students. Although there was no coverage of the topic
in the research (as there was in relation to television or
"critical viewing skills"), there are some possible areas
where students can learn that they control the computer.
For the most part, this would occur in word processing and
programming situations. With CAI, the computer, for the
most part, controls the student. On the other hand Johnson
et al.

(1985), Mandinach (1987), and Riding and Powell

(1986) offer suggestions on how to make the best of even
this situation.
One aspect of using computers in education is to
determine whether a program is utilized for its novelty or
for actual teaching and learning experiences. Novelty,,as I
mentioned, may have been the reason students were initially
enthusiastic about using PLATO, but stopped using the
system after the novelty wore off. On the other hand,
"composing" at a word processor seems to have been more
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beneficial to students in the longer run.
I find it imperative at this point to mention some
problems in relation to computers and the schools. One of
these problems is the expectations by parents that children
receive instruction on computer use from their teachers. It
is not a question of effectiveness, but of the
responsibility schools have to prepare their children for
the future. Another problem seems to exist within the
schools themselves. It seems there is a rush to buy
computers before there is an expressed need for them, or
even before any teachers are trained on them. Now this may
be a product of parent expectations, or it may be that
technology "looks good," and therefore "we should have it."
At the risk of sounding repetitive, many schools,
educators, and parents are looking at the technology, and
not the media with which that technology will be put to
use. This is clarified by Maddux (1987):
the field continues to be unduly and
unfortunately focused on hardware as an end in
itself rather than as a means to an end. Many
computer educators have fallen into the
technology trap and have become more interested
in computers and less interested in children.
They have become obsessed with what hardware can
be made to do while neglecting what children can
be empowered to do. (p. 54)
This brings to mind a third problem regarding the use
of computers for educational purposes, one which may be the
most important to consider. The selection of the media to
be used, or the software, will determine the quality of
learning that students experience while using the computer.
The way in which the above problems are presented
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should~

idealistically, have been presented backwards. If

they were, they probably wouldn't be considered problems,
or at least they wouldn't have been as extensive. In other
words, the purchase of a computer, whether by schools, by
parents, or any other possible users, should be justified
before acquisition, as opposed to having to justify using
one after it is acquired. Although a problem with quality
software may still exist, there will at least be some
criteria by r..rhich one can examine the software which is
available. Again, it is the medium (software) that will
determine the effectiveness of the technology (hardware) in
an educational setting.
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Chapter VIII
Access, Equity, and Pygmalion
An aspect of educational technology which must be
considered is the issue of equal access to new
instructional tools. While the previous chapters in this
thesis discussed the direct issues related to various
technological developments, there is also the implication
that there will be segments of the population that will not
have access to these new developments in education.

(Of

course, it can be argued that many students have not had
access to old developments in education.) The implications
may rest on historical grounds in that minority, poor and
female students have at best been discouraged, and at worst
been neglected in our learning institutions.
The idea of equal access to new developments in
educational technology may to some people sound like a
waste of time. They may feel that the poor, minorities, and
females might be better off not being further oppressed by
these new technological advancements. As a product of the
curriculum as it presently stands, indeed this is a
possible outcome. That the technology would be used to
perpetuate the status quo would serve to further oppress
certain populations with the "circus" of technology.
On the other hand, throughout this thesis I took the
position of having our students learn critical thinking and
problem solving skills, and hopefully be able to transfer
these skills to other learning and life situations. The
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uses mentioned in the previous paragraph are not
necessarily products of the technology per se, but are a
reflection of the educational system as it stands. Whether
students learn critical thinking and problem solving skills
is not a question of whether the technology can teach these
skills. It is a question of whether or not the development
of these skills is part of the curriculum.
As I read the literature in preparation for this
thesis, a recurring concern

~

the issue of access and

equity to new learning media. Many times I was not sure if
this was a concern for the future of this country, or a
feeling of guilt for past injustices to certain portions of
the population. It may have been for both reasons. In any
case the concerns were, for the most part, expressed with
sincerity. The problem is that very few suggestions were
made to remedy the situation. At the end of this chapter, I
would like to make reference to some of the suggestions
made in the literature as well as add some of my own
thoughts on the matter.
The issue of access and equity is one which will have
extensive ramifications for the future. It can be argued
that technology can lead to a reduction in the numbers of
jobs that will be available in the future. On the other
hand, it can also be argued that it is not the number of
jobs, but the types of jobs that will change. The optimist
in me assunes, and even the pessimist in me hopes, that the
second case will win out. In either case though, it is
important that all students have equal access to
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educational resources, for only a multi-media literate
population will be able to make the decisions regarding the
future of society. The knowledge of technology (or lack of)
will have a direct bearing on these decisions.
It is important to point out that adding more
computers to schools in which most of the children are poor
or minority may solve the access problem, but will not in
itself change the problem with equity. For example,
Campbell (1984) states that "more affluent suburbs teach
programming and computer awareness, while less affluent
urban and rural areas are more apt to use computers for
computer assisted instruction" (p. 3).
This type of use is also verified by Hakansson (1983).
She raises the issue by stating:
•.• in non-affluent environments, schools are
using computers in a much more controlling kind
of way. They're being used as dispensers of
information, controlling the students
interactions -- the traditional CAI
approach .... Children are not being given
opportunities to use the computers as creative
tools, as amplifiers of their own intellectual
prowess. (p. 48)
In an analysis of results from the Second National
Survey of Instructional Uses of School Computers, Becker
and Sterling (1987) found that:
••. schools with higher ability students and
schools with students from more advantaged
backgrounds had better student-computer ratios, a
higher proportion of teachers who were "expert"
computer users, and spent less time on C.A.I. and
more time on programming than schools with lower
ability students and schools with students from
less advantaged backgrounds. (p. 298)
Based on the earlier discussion on computers, we can
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conclude that the "less affluent" are getting the short end
of the educational stick - so what's new, right - in that
students in this population are being controlled by the
technology as opposed to learning the skills necessary to
control the machine, or "computer literacy" skills.
Campbell (1984) relates that "this has implications for the
relationship between computer use and the lack of
empowerment for minority and poor students" (p. 3).
This last quote brings up another question. That is
whether or not minority students are being left out of the
"technological revolution" as those

11

less affluent"

students are. Campbell (1984) feels that "race is part of
this pattern both because a greater proportion of
minorities are apt to be poor and because of stereotypes
about the 'best ways' for minorities to learn computers (p.
3) •

Campbell and Gulardo (1984) refer to current patterns
as indicative that the computer literate students are
"white, middle-class, English dominant males" (p. 65).
Harvey (1986-87) states that "Blacks stand to move even
further behind Whites from an economic standpoint •.. because
they tend to be clustered in schools where computers are
less available to students" (p. 53).
On the other hand, Becker and Sterling (1987) indicate
that "schools with black students were only slightly more
likely than all white schools to use computers for
computer-assisted instruction" (p. 297).

(Emphasis added

because they mention nothing about CAI use in schools with
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majority black students.) They also point out though that
only two-thirds of the schools with black majorities had
computers (90 percent for majority white schools), that a
majority black elementary school was less likely to have
computers than an all white school of similar size, student
achievement, and community characteristics, and that of
schools which did have computers, blacks attended schools
with about the same number of computers as whites.
A problem with the research presented by Becker and
Sterling (1987) is their neglect of ChicanojLatino
students. As is often the case with research of this sort,
Becker and Sterling may have included Chicano students as
part of the white population. This would have serious
implications on the statistics they refer to. Because
Chicano students would, for.the most part, fall into the
low SES population, and more than likely would have less
access to new educational resources, including these
students in the white population would contaminate the
data. The inclusion of Chicanos in the white population
would show, statistically, a narrower gap than what really
exists. Or to clarify the point, if Chicanos are pulled out
from the data on white populations, the statistics would
show much more inequity than those presented.
On the other hand, maybe Becker and Sterling (1987)
did not include Chicano students in their collection of
data, leaving the topic an issue of black and white. If
this is the case, then this would be a very naive approach
to addressing "inequalities in the distribution of access
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and use of computers across important social groupings such
as race, ability, and gender" (p. 290). Whichever the case
may be, the broader scope of the problem is not
illustrated, which shows insensitivity towards the real
issues of inequality on the part of the researchers.
The issue of access of Chicano students to computers
brings up the question of whether Chicano students are less
likely to be drawn to the computer and computer programs
than Anglo students. A similar question was asked in
Chapter II regarding the use of television for educational
purposes. The question naturally begs for research on
differences in perception and cognitive structures of
Chicano children versus Anglo children in relation to the
new technology, particularly computers. But, I do have some
thoughts on the matter.
There is a possibility that Chicano students may
approach the computer with a different perception than
Anglos, but if you give a equal amount of access to all
students, overall performance will be equal.

(This will be

illustrated when the issue of gender is discussed.) The
idea of differences may be related more to the socioeconomic status of Chicano students than to ethnicity
itself in that there may be a certain amount of anxiety
expressed when a person is first exposed to a new
environment, or in this case, a new technology. This was
evident to me when Chicano students who had never used a
computer before came to use WANDAH (see Chapter V). This is
clarified by Landry (1984):
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Because the kind of experience an individual has
depends upon the characteristics of the stimuli
that the sensory systems receive and because
meaning depends upon experience, the nature of an
environment affects the kind of meaning that a
learner is likely to have. (p. 117)
It may be another issue to consider the way children
are presented with technology. If Chicano children are
using CAI and Anglo children are using word processing,
programming, and creative exploration programs, then the
issue becomes the machine controlling the individual versus
the individual controlling the machine. students using CAI
begin to learn that there is "only" a right and wrong
answer to everything, whereas in the other types of uses·,
they aren' ·t presented with right or .wrong questions. Even
in programming, when a program does not run correctly, the
child does not seek a "right answer," but a solution to a
problem.
Another question of access has to do with gender. It
is a popular notion that boys are better at working with
the new technology than girls. Because of this notion, boys
have easier access to computers.
Part of the problem is due to the videogame
phenomenon. For example, Gibbon (1983) states that:
.•. boys are drawn to computer games rather more
than girls. The reasons for that seem to me to be
quite obvious. The games have been devised by
boys who were the graduates of the engineering
schools where there were net very many girls, so
they were written by boys for boys. (p. 11)
Another reason may be due to the association of computers
with math. According to Campbell (1984) "the perception
that computers are 'about math' has serious implications
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since math is so often seen, by students and adults alike,
as a 'male' domain and 'math anxiety' is more likely to
affect girls than boys" (p. 4).

(Of course, as we know, the

same perception is held to be true for minority students.)
As most of us have seen, this idea has been perpetuated by
establishing computer centers through the math departments
of schools.
In reality, the computer is not in particular a math
domain. As Anderson (1987) relates:
It has become more and more obvious that the
eminence of the computer in society derives from
its information (including text) processing
capacity, quite apart from its ability to
calculate and crunch numbers. I,t takes mostly
words, not numbers, to apply computer processing
to the solution of information problems in
business, government, and most of the
uncomputerized sectors of society. (p. 49)
Anderson found that on computer literacy assessment tests,
both boys and girls performed equally well in general
computer literacy, but that girls significantly
outperformed boys on problem analysis, and boys did better
on program reading. The test used was the Minnesota
Computer Literacy Assessment. The areas mentioned above
were measured by two subtests of which fairly strong
evidence of validity and internal consistency are
illustrated which "justify exploratory analysis and further
research treating these two subtests as measures of
separate constructs" (p. 46). The subjects were 2,535
eleventh grade and 3,615 eighth grade Minnesota students.
Of course a Minnesota sample would probably not be as
diverse ethnically as we would like, but the study does
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have some other strengths.
The study examined gender differences and the sample
was representative in this respect. But the author also
points out that Minnesota has been a leader in introducing
the computer to the curriculum of the schools, whereas in
most schools across the nation "computer classes tend to be
given as advanced electives in mathematics departments"
(Anderson, 1987, p. 48). According to Anderson, the
similarity of performance by male and female students shows
that computer curricula do make a difference in breaking
down barriers. This would help validate the statement made
in regard to how technology is presented to the Chicano
child.
If computers are not part of the curriculum, a vicious
cycle is perpetuated. Because of the stereotype that boys
are the computer users, they actually become the computer
users. Since girls are not likely to gain much experience
in using computers, they will continue not to, and may even
be

uncomfo~table

at them.

(As can be the case with

minorities also.) As Campbell (1984) points out, "girls do
not 'catch up' on computer experience in school. Teachers,
themselves neophytes in the area, find it easier to limit
computer use to those with experience" (p. 5). In other
words we have the effects of a self-fulfilling prophecy, or
Pygmalion revisited.
An issue of access which is not in the literature is
the question of access and equity to students who are
handicapped. Of course, the effects of technology andjor
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uses for technology by handicapped students must be
researched extensively. For example, interfacing between
computers with braille keyboards and audio systems for the
blind may be used as a learning tool. or exploratory
computer programs might be helpful to students with
learning disabilities.
Tomlinson-Kearsey, Brawley, and Peterson (1986)
studied the use of an interactive videodisc system to teach
language skills to deaf students. Subj.ects (18
experimental, 18 control) were pre- and posttested by means
of criterion-referenced tests developed at the California
School for the Deaf-Riverside. The experimental group
received 60 twenty-minute lessons of a videodisc program
designed to teach specific language skills. The control
group received the same instruction, but without the use of
videodisc.
The purpose of the study was to determine "whether the
Interactive Videodisc facilitated and increased interest in
learning" (Tomlinson-Kearsey et al. 1986, p. 53). Posttest
results showed that both groups made significant progress.
According to the authors, "the interpretation that children
progress as well with the system as they do in a classroom
setting seems warranted" (p. 53).
Tomlinson-Kearsey et al.

(1986) relate that students

had positive feelings toward the system. However, we must
question whether the novelty of the system played a part in
this attitude. Their use of the system, as defined by the
researchers, seemed to reflect the CAI approach, which has
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not proven to have been very successful with non-deaf
children. A strength of the videodisc system might be in
the images presented on the video aspect of the program.
But it might be more effective to use the computer to
facilitate the creativity of these students.
An important aspect of the equitable distribution of
technology has to do with the inequitable distribution of
wealth in this country. That the students in affluent areas
will have more access to computers than those in the poor
areas does not illustrate the full scope of the issue.
Another factor we must look at is that even if poor
students have access to computers in school (then assuming
that the types of use would be the same as in the affluent
areas), the rich kids are going to have computers at home
also. According to the results of the study by Hess and
McGarvey (1987), this may make a difference. They found
that groups of children using computers showed significant
gains in reading readiness than children who did not have
access to computers. A group of children who had home use
of computers showed significantly higher results than the
school use only group.
The inequitable distribution of wealth in this country
may create even more stratification between rich and poor
than already exists. If the new technology does become part
of the curriculum, then those who can afford the technology
may benefit more by having home access. It is therefore
imperative to find ways to create more equitable access to
computers and new instructional media.
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As I mentioned earlier, there was much in the
literature regarding the issue of aGcess and equity, but
not all carried with them suggestions for relieving the
problem. Relating to the problem of access, and the need to
come up with possible "solutions," Gibbon (1983) made the
following statement at a conference on "The Future of
Electronic Learning":
The learning environments ••• are very expensive.
Consequently, they are being installed in the
homes and schools of the affluent. There is a
real danger that we will create a new
disenfranchisement of the poor. I believe that we
have a responsibility, in meetings of this sort,
in the classes we teach, in the letters we write
to our congresspeople and in every way we can, to
find ways to make sure that poor children have as
easy access to the technology as do my children.
Inequity of access is the largest problem
confronting us in realizing the great promise of
these electronic learning environments of the
future. (p. 8)
Most of the suggestions that were made in the
literature were more in the vein of equity in the computer
environment as opposed to access to the computer
environment. For example, Anderson (1987) makes suggestions
regarding expectations stating that "teachers, parents, and
others should not expect females to have lower abilities
relative to computer work. Net only do the expectations
become self-fulfilling prophecies, but they perpetuate an
unfair, unequal environment of opportunity" (p. 50). He
also suggests that computer related curricula should
utilize non-mathematical as well as mathematical
applications. In relation to critical thinking and problemsolving skills, Anderson feels that computer education
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places too much emphasis on concrete as opposed to general
principles. He suggests that if the curriculum would shift
towards problem analysis, women would benefit. He also
recommends that "specific efforts and educational programs
which increase the incentives for women and minority
students to experience computing skills should be
investigated" (p. 50).
campbell and Gulardo (1984) illustrate an area of
equity which is obviously disregarded by most software
programmers. That is the use of computers by students whose
native language is not English. They state that there is:
almost a total lack of software in Spanish or in
any language other than English or
French •••• These students' ability to learn about
computers is impaired by the lack of information
on using computers with bilingual and ESL
(English as a Second Language) students, and the
lack of role models. (p. 58)
Although they refer for the most part to CAI, they
also state that "children who have learned or are learning
a second language may be the group who can make the 'best'
use of computers" (Campbell and Gulardo, 1984, p. 59). The
code-switching abilities of bilingual students may be an
asset in terms of programming. Indeed, Campbell and Gulardo
do suggest that teachers should remind their students that
programming languages are not English, and that all
students are learning a new language. Other suggestions
made are that teachers should contact publishers to discuss
the possibility of translating software to Spanish, and
that teachers should pair students who speak little English
with bilingual students while working at the computer.
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Action towards access was discussed by Stone (1987).
She refers to the development of the Playing to Win
Computer Center in East Harlem. Stene relates that "one way
to think about the Center is part school, part community
center, part training site, and part social service agency"
(p. 60). Funding comes from lew membership fees, projects
generated by the Center, and grants and contributions
foundations and the general public. The space and utilities
are contributed by the housing authority of New York City.
My own suggestions on working towards resolving the
issue are very much in line with those mentioned by stone
(1987), but with no disregard for those concerns related by
others. It is my opinion that those few of us who have
"slipped through the cracks" have a lot to offer to our
communities.
Greenfield (1984) made the following observation which
relates to an area of concern which I mentioned in Chapter
II:
At Garfield High School, in the middle of the
Latino barrio of (East) Los Angeles, the rate of
absenteeism for computer classes is less than 5
percent, compared with 20 percent for the school
overall. Students not only come to class, they
also stay after school and come back on Saturdays
to do computer work. (p. 154)
Greenfield presents no data on who these students are, or
how many use the computer lab. But like the calculus
classes previously mentioned, only a handful of the almost
4,000 students at Garfield are represented. Again, I would
like to express that it is great to see that students that
in the past no one gave a chance to are taking these
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classes, but all of the students at Garfield should be
treated equally, and given a chance to participate in this
type of curriculum, or a curriculum that is geared to allow
individuals to perform to the best of their ability.
The curriculums at the Garfield High Schools of this
country are not going to change overnight. There is a
smaller chance, at this point in time, that we can create a
more equitable way of distributing wealth. It is therefore
important that those of us who are concerned with the issue
of access and equity work towards lessening the "technology
gap" which is, relatively speaking, at its early stages.
As I mentioned, there are many of us who have
something to offer to our

corr~unities.

There are

possibilities that we can use our expertise to develop
programs designed to make the technology more accessible to
those who wouldn't normally have this access.

co~~unity

projects of the sort mentioned by Stone (1987) are not
i~possibilities

in other areas populated by the poor and

minorities.
As those of us from these communities become skilled
in teaching, administration, politics, fund-raising, law,
business, and other professional areas, we can work
together to find ways to solve some of the problems of
access and equity. Working with the schools and community
centers, we can make efforts to provide the children of our
communities with more access to advanced technology. More
importantly, we can work with parents in the community,
educating them on the weaknesses and strengths of using
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computers and other technology in the schools. Finally,
\

those of us with different. types of expertise in
educational technology can work with teachers, training
them on the selection and appropriate use of educational
software.
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Chapter IX
Concluding Remarks
Throughout this theses I attempted to provide the·
reader with a more thorough knowledge of the strengths and
weaknesses of new educational technology and media, while
relating their use to a curriculum which includes the
teaching of critical thinking and problem solving skills.
With this

¥~owledge,

we can use these developments to

supplement the learning which is supposed to occur in a
classroom. It is not a question of using new technology
because it is there, or not using it because it does not
fit tradition. Rather, it is a question of using it with
our existing media as well as with each other, when we deem
it appropriate.
Carpenter (1960), Greenfield (1984), and McLuhan
(1964) were in agreement in thinking that each different
medium has a unique way of presenting information.
Carpenter questions whether "books' monopoly of knowledge
(can) survive the challenge of the new (media)? The answer
is: no. What should be asked is: what can print do better
than any other medium and is that worth doing?" (p. 179).
The same questions must be asked of other media as well.
There is, justifiably, much anxiety to the new
developments in educational media, and the introduction of
ever expanding technologies. It is important that we don't
just blindly accept the "panacea approach" of different
developers of these media. On the other hand, approaching
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the innovations with

11

paranoia" will not make them go away.

Rather, an analysis of the technology and media will allow
us to make educated decisions regarding their use.
There is a widely held assumption ·that technology will
promote alienation in the classroom, that the teacher and
student, as well as students with each other, will become
further apart in the social context of education. It should
be noted that this is not a product of the technology, as
it is of the existing social stratifications inherent in
present curriculums. For example, Murphy and Pardek (1985)
claim that:
Technological learning relies on discourse that
is thoroughly monological •..• Because information
proceeds from a single sender to a receiver
without ever being questioned, everyone is
assumed to operate according to universal
(ahistorical) principles of logic, rationality,·
and speech. (p. 102)
They later add:
Because technology "rationalizes" learning, thereby
eliminating interpretation from education, social
fragmentation is promoted. This happens because
knowledge is not viewed to be a collective product but
rather is assumed to be individually generated. (p.
104)
It seems that Murphy and Pardek (1985) have described
aspects of the topic which are not products of

technology~

but of our education system. In the previous quotes,
substitute "technologicaln or "technology" with
"traditional classroom" and you get the picture.

(It

definitely sounds like the traditional classrooms I was
enrolled in as a child and adolescent.) Indeed, a true
learning experience would not consist of information
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"presented by an agent which is not susceptible to
criticism or interrogation" (p. 102). Any true learning
activity is by nature interactive.
Interaction is a key word when discussing learning
with the aid of video or computers. To be sure, it is a key
"t'lord of learning, period. Singer (1987) claims that "in
order to learn new words, a child needs to practice

sayi~

those words over and over .... Children learn words best by
saying words aloud and using them in conversation, not by
hearing them on TV" (p. 2a). But we must keep in mind that
the same can be said of traditional classroom learning.

We should take note of some of the statements made by
11urphy and Pardek ( 1985) • One is that with technology, "all
that is fostered is a type of 'means - end'
rationality .••• that a single system of logic underpins all
rational thinking, and that educated persons must know its
laws." Greenfield ( 1984) also warns agains·t this by
relating the problem to television viewing. She mentions
that although there is a mental challenge to television and
that its code is complex and varied, there is the danger
that it will be used automatically and without effort.
Thus, the symbolic code will be processed passively rather
than actively.
This thesis began by analyzing issues related to
television. As educators it is important that we understand
the power of this technology, and of the media which
presently control it. It is also important that we realize
that we can begin to make "critical viewers" out of our
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students by discussing issues relevant to television, and
relate this to our curriculums. We should provide the
framework by which our students can become active as
opposed to passive viewers. Abelman (1987), Field and
Anderson (1985), and Singer (1987) provide us with research
and suggestions by which we can begin to implement programs
to increase "television literacy."
Video has become a widely utilized medium with the
technology of television. Although there is not much
research on the use of video as an instructional medium, I
did make reference to some possible uses, particularly
those involving interaction with other media. The use of
video may pro·,.ride students with another perspec·tive on
certain subject matter. With objectives and pre-viewing
inst~~cticns

or activities, the use of video may prove to

be effective.
The most publicized, and quite often misunderstood use
of technology in education is the computer. It is
understandable that educators are skeptical as to the
effectiveness of using the computer to supplement the
curriculum. With advertisements telling society that our
children will fail unless we buy computers, and technocrats
from the computer companies, followed by software
designers, telling us that the computer is the panacea
we've been waiting for, it is no wonder there is
skepticism.
With the introduction of computers into the classroom
came CAI. With many CAI programs (particularly early on),
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it is not difficult to see that students do not master
subject content on the computer. Rather, they master the
"workbook," or programs themselves. Although there were
some suggestions on how to best utilize CAI in the
classroom, this type of use illustrates the computer
controlling ·the student. If CAI is used in the classroom,
both the teacher and the student should be aware of this as
part of their "computer literacy."
A way of using the computer more effectively may be by
allowing our students to learn word processing and
prograF~ning

skills. These types of uses allow the student

to be more crea·tive, while giving them more control over
the nmachine." They also allow for more interaction among
different media. Word processing and programming also seem
to promote, or are at least more conducive to-cooperative
classroom environments.
A more recent approach towards utilization of the
computer involves the use of interactive videodisc systems.
While it was referred to as having the "potential" of CAI,
this may prove to be more of a weakness than a strength.
The videodisc system will at worst have to prove itself as
unique to CAI, and at best provide an environment of
creativity to the classroom.
Another recent development is the guided exploration
approach discussed by Wilson (1986). While this is an
innovative and promising approach towards utilizing
technology in education, research on its effectiveness is
not yet available.
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We must be aware that when we decide to use computers
to supplement our curriculum, the decision is based on our
needs. We should know what we want to accomplish before we
buy the hardware or the software. What is usually happening
is that we are buying the hardware before we determine our
needs for it. When this is the case, one of two things will
occur. The hardware will either sit unused by teachers or
students, or in our effort to utilize the hardware "because
it is there," we will become slaves to the technology,
building our curriculum around it as opposed to using it to
meet our desired goals.
Throughout this thesis I referred to the need to teach
our students critical thinking and problem solving skills.
I strongly urge other educators to take this approach to
teaching seriously. It becomes an even more important issue
as we move towards a more technologically oriented society.
As our students become more aware of their own knowledge,
they will be more prepared to make the decisions that they
will be faced with in the future. It does not begin with
teaching television literacy - for new technology does not
negate the value of older technology - nor will it probably
end wi·th the teaching of computer literacy.
Finally 1 the issue of access and equity is one which
should not be taken lightly. We as educators have the
responsibility to provide all students with access to
available resources in education. With the move towards a
more technical society, there is the threat that the poor
will become less informed, while knowledge will be reserved
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for the affluent. While I have already mentioned that this
may be the case as the education system presently exists 1
the gap will become much wider if there is not a
conscientious effort on our part to promote equal access to
new developments in educational media.
Becker and Sterling (1987) think that "before
testifying to the inequity of some youngsters getting
little or no exposure to computers in school, we should
learn whether computer instruction produces the desired
results to warrant diverting resources from other school
programs" (p. 310). Meanwhile, the poor go to heaven!
In the course of this thesis, I pointed out some
strengths and weaknesses of using technology in education.
With that in mind, I find the issue of equity should not be
taken as lightly as Becker and Sterling (1987) suggest. In
the long run, all of our students will be affected by new
developments in technology. One might argue that it is this
technology that will terminate our existence as human
beings, so what does it all matter. Paulo Freire (1968)
once wrote that "as long as the oppressed remain unaware of
the causes of their condition, they fatalistically 'accept'
their exploitation" (p. 51). We as educators have the
responsibility to teach our students how to become active
participants with technology so that they "know" that they
control it, and not vice versa.
Technological developments for educational utilization
is not an issue of right and wrong, or of black and white.
We will all be affected by these developments whether as
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students, parents, or professionals in education. It is
imperative though that when we use new media in our
curriculums that the use is guided by our goals, and not as
an end in itself.
This is true regardless of which media we decide on.
Whether it is an instructional television program designed
to teach specific content in a given subject area, or a
computer software program designed to teach concepts of
wsight and density, we must be aware of the limitations of
the technology. As educators, we must have, and provide to
our students, ample expertise in regard to the technology.
We must always be aware that we utilize it to serve our
instructional goals, not for us to build curriculums around
it.
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