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Preface to the 2004 Reprint

This workshop is representative of a “personal growth movement” phase of my life. I first
encountered the idea of high tech/high touch in The Third Wave by Alvin Toffler (1980). Heidi
Toffler, although not listed as an author, contributed significantly to the book. I am truly
impressed by the futuristic insight that Alvin and his wife Heidi showed when they were writing
this book 25 years ago!

I find it interesting to look at current aspects of Information and Communication Technology
(ICT) in education from the point of view of high tech/high touch. The capabilities of ICT
systems have grown by a factor of perhaps 10,000 or more since the Tofflers wrote The Third
Wave. ICT has been a major change factor in our society and in the world. A gradual pattern of
“tech” versus “touch” has emerged. ICT (the “tech”) has speeded up and/or facilitated increased
automation of many tasks and problem-solving activities. People often draw an analogy with
how the machines of the industrial revolution changed the nature of physical work. The
machines of the ICT revolution are changing the nature of mental work. In combination, the
industrial revolution and the ICT revolution are significantly changing the nature of the work that
people do. And, of course, they are changing the standard of living, formal and informal
education, and many other aspects of our lives.

The diagram given below raises critical questions about machines versus people.

Tasks that Tasks that machines Tasks that people

machines can and people working can clearly do
clearly do better together can do better and/or
and/or more cost better and/or more more cost
effectively than cost effectively than effectively than

people. gither alone. machines.

Here is an over simplification of what I gain through the analysis of this diagram. Think of
the left side of the Venn diagram as high tech, and think of the right side of the Venn diagram as
high touch. The left side and middle sections of this diagram are growing in size, while the right
side is shrinking. However, the right side is still very large.

From my point of view, we need a PreK-12 educational system that carefully takes this
diagram into consideration. Our children are growing up in a world in which the combination of
the industrial and ICT revolution will continue to expand the left side of the Venn diagram. In
my opinion, this means that our educational system needs to prepare students to live in such a
world.

Each of us has our own ideas on what constitutes a good education for life in the future. My
personal opinion is that our schools should spend less time helping students learn to do (by hand,
or with very simple tools such as pencil and paper) tasks that machines can clearly do much
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better than people. This will free up time so that more emphasis can be placed on the high touch
and middle categories of the Venn diagram.

I have held this opinion for many years, and the strength of this opinion grows as the
capabilities of ICT continue to grow. Here is a short story that helps to illustrate the magnitude of
the change going on in ICT.

Recently I replaced a 450 Megahertz computer on my desk at work with a 1.6 Gigahertz
machine. My “new” machine wasn’t actually new—it was a hand-me-down from a grant that I
had been running. I decided to upgrade the primary memory of this machine by adding a
gigabyte of memory. The cost was $210. This memory upgrade contains somewhat over 8-
billion transistors as well as a number of other electronic components. This means that the
transistors cost less than 1/400,000 of a cent apiece.

I mentally contrast this with the cost of vacuum tubes (at perhaps a dollar apiece) when I was
first getting into the computer field. Put a different way, I added the equivalent of $8-billion
worth of value to my computer, in terms of what such capability would have cost when I was
first getting into the computer field. Of course, such comparisons make little sense, since it was
not possible to have an 8-billion vacuum tube machine in those days. Still, it makes me feel good
to think that in some sense I am a multi-billionaire. I routinely use a tool that a multi-billionaire
could not have acquired at the time I first started using a computer.

Finally, you may note that there are two sets of references at the end of the book. The first is
from the original book, and it contains only references to books and dissertations. The second is
the collection of all of the references given at the ends of the chapters; this comprehensive list
was not included in the original book.

The Web had not yet been invented when I was writing this book. Then, and now, I read
extensively. I subscribed to a number of periodicals and I bought lots of books. What has
changed in my reading habits is the amount of time that I now spend browsing the “global
library” that most people call the Web. In the books I have written during the past few years, I
have consciously tried to provide references that my readers can find on the Web. Having a
world-class library at my fingertips has become on of the great pleasures in my life.

David Moursund
December 2004
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Preface (Original)

This book contains materials for the Leadership Development Workshops I have created and
facilitated over the past few years. As the book title suggests, [ have drawn heavily from the
human potential movement. Many of the ideas I use in my workshops are similar to those one is
apt to encounter in workshops designed to help participants “grow."

The materials are divided into SESSIONS. In a workshop, each SESSION is 1-3 hours in
length, depending on the interests of the workshop participants and the overall length of the
workshop. In total, this book contains enough materials for a five day workshop.

Some of the SESSION materials given in this publication are very detailed—nearly at the
transcript level. Others are merely the typical types of notes that might be given to workshop
participants to be used during a workshop.

Workshop participants and other readers of these materials are encouraged to make use of the
ideas and exercises. However, please be aware that the materials are copyrighted. If you want to
make arrangements to purchase additional copies or reproduce certain parts of these materials,
please contact me.

The January 1989 edition of this book contains two major pieces that were written by
students who were using this book as a required text in a graduate course at the University of
Oregon. Students in the course were given the assignment of writing materials that would be
suitable for inclusion in this text and that were suitable for use in a graduate course in the field of
computers in education. I want to extend my appreciation to Sharon Yoder, the course instructor,
and to the two students, Shane Goodwin and Cynthia Landeen. Their contributions may be found
in Session 12 and Session 2 respectively.

Dave Moursund Third Edition April 1986.
1787 Agate Street Reprinted with a few revisions
Eugene, Oregon 97403 (September 1988) and more

additions (January 1989).
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Workshop History and Overview

During the academic year 1976-77 I participated in a group that studied and practiced ideas
typically associated with the human potential movement. In the summer of 1977 I participated in
an intensive five-day workshop (such workshops are often called encounter groups) and
experienced substantial personal growth.

The evening of the day the five-day encounter group ended, I presented a discussion on
calculators and computers in education to a group of mathematics educators. I began that
presentation with a guided fantasy—an imaginary trip into a world of the future where
calculators and computers were readily available to all students. That guided fantasy was my first
attempt at combining high touch with the usual high tech ideas I present in workshops.

During the late 1970s and early 1980s I made presentations at a large number of computer
education conferences. Gradually I became aware that most of these conferences offered little for
the conference speakers and workshop leaders. Usually these people managed to find each other
and to cluster together in small group discussions. It slowly dawned on me that conferences
should include sessions specifically designed for leaders.

My experiments in combining high touch with high tech were sporadic until about 1983.
Then I began a serious effort in my workshops to draw upon the communication ideas and other
high touch ideas generally associated with the human potential movement and/or psychotherapy.
The goal was to appropriately combine high touch with high tech in a “Leadership Development
Workshop.” Through considerable experimentation, these workshops have gradually evolved
into their present form.

The Leadership Development Workshops are intended for instructional computer
coordinators, computer education teachers, workshop leaders, teachers of teachers, and other
people who play a leadership role in instructional uses of computers at the precollege level. The
overall goal of a workshop is to make a significant and lasting contribution to education. During
the workshop, participants are repeatedly asked to think about the question, “What will you do
differently next week (as a consequence of participating in this workshop) that will help to
improve education?"

This emphasis on change is threatening and/or stressful to many people. The computer is a
powerful change agent—but what if a person doesn't want to change or is unable to change? That
situation is quite familiar to the psychotherapist. The field of psychotherapy offers many high
touch tools and techniques that can help to facilitate change.

The leadership development workshops involve a mixture of small group and large group
interaction, combined with formal presentations to the whole group. A key part of the workshop
format is small group discussions, sharing and practicing ideas related to the large group
presentations. Here we draw on some of the recent progress that is occurring in Cooperative
Learning. Many of the workshop activities and discussion topics focus on improving
communication and interpersonal skills. Longer workshops seek to capture the flavor and spirit
of “retreats,” or personal growth group marathon sessions.

Each workshop is built around a general analysis of precollege instructional uses of
computers, along with the computer-oriented preservice education and inservice education of
educators. This analysis leads to the identification of a number of needed computer-education
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leadership traits. Additional leadership traits, commonly found in successful leaders, are also
examined. Many leadership traits are independent of the academic discipline in which they are to
be applied. Also, most of the key leadership traits are people-oriented; thus, the longer
workshops place considerable emphasis on examining and developing people-oriented skills for
use in a high-tech environment.

It is important to note that these are not “hands-on-computers” workshops. The assumption is
that workshop participants have had substantial hands-on experience and can easily gain more
such experience if it suits their needs. Occasionally a piece of software will be examined and/or
discussed to illustrate a particular point. Always, however, the assumption is that workshop
participants are quite capable of examining software without being in this workshop.

Each workshop draws from the topics listed below. Not every topic is covered in every
workshop; longer workshops have greater depth and breadth.

1. An overview of problem solving, with an emphasis on the role of computers in
problem solving versus the role of people in problem solving. Educational
implications of the concept of a computerizable effective procedure. Problem
solving is a central and unifying theme because computers are such a powerful aid to
problem solving. Computers bring unique new dimensions to problem solving, and
thus are quite important to the education of our students.

2. Lower-order skills versus higher-order skills, and how each are affected by
computers. A discussion on recent trends in our educational system toward increased
emphasis on higher-order skills. If a computer can solve a particular type of
problem, can we still claim that solving that type of problem is an example of using
higher-order skills?

3. Technical ideas from computer and information science and from computer science
education. This includes an examination of goals for precollege instructional uses of
computers and for computer-oriented teacher education. This examination is based
on a foundation of one's own overall educational philosophy and goals for education.

4. Interpersonal ("people") skills, including active listening, and the giving and
receiving of positive strokes. The role of interpersonal skills in a high touch/high
tech society. We repeatedly observe that the interpersonal and communication skills
of people far exceed those of computers.

5. Written and oral communication skills, including an examination of the “I can't
write” syndrome. How process writing in a word processing environment might help
cure the “I can't write” syndrome.

6. Computers in mathematics, including an examination of the “I can't do mathematics”
syndrome. A comparison of math anxiety and computer anxiety. Ideas from
psychotherapy that relate to math and computer anxiety.

7. Computer-Based Information Systems and their impact on social studies education.
Roles of Computer-Based Information Systems in problem solving.

8. An examination of responsibilities of computer coordinators at the school building
and district levels. Preparation to be a computer coordinator.
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9. Evaluation of instructional computer use in a school or school district. A school or
district plan for instructional use of computers should have a formative evaluation
component.

10. Skills in teaching adults—especially those needed to teach educators. Improving the
effectiveness of communication through the use of group facilitation skills.

11. Overall knowledge of precollege curriculum, the educational system and change
processes in education. This includes an examination of curriculum development and
implementation ideas, as well as a discussion of how to design and carry out
effective inservice activities.

12. Stress and burnout—how to recognize them and what to do about them. Examination
of the computer coordinator position as a particularly high stress job. Various stress
reduction exercises will be illustrated and practiced.

13. Personal growth, and a personal plan for keeping up in computer science education.
The idea of a “half-life” of one's formal education. An examination of the long term
future of computer education and one's own role in this future.

The workshop facility needs movable armchairs, or small tables to seat three people per
table. The workshop room should have good acoustics, so that a number of small group
conversations can occur simultaneously. It should have a microphone (not necessary in very
small workshops) and two overhead projectors with screens (if necessary, one projector and
screen will suffice). One overhead is needed to present items under discussion and a second to
record participant input or to display materials presented earlier in the discussion. Coffee, tea,
fruit juices, and soda pop should be provided for morning and afternoon breaks. These should be
available in the workshop room. Workshops that are one or more days long meet about seven to
eight hours per day, roughly evenly divided between morning and afternoon. However,
workshops that are two days or more in length may also have evening sessions. In the evening
sessions, workshop participants may wish to demonstrate various pieces of software or share
materials they have developed. Such longer workshops are best held in a “retreat” setting, away
from phones, television and other interruptions.

As mentioned previously, the workshop is not a “hands-on” workshop, involving the study of
specific pieces of hardware or software. It is assumed that all participants have had substantial
hands-on experience and have easy access to appropriate hardware and software in their job and
home environment. Instead, the workshop is an experiential, personal growth workshop. All
participants are expected to actively involve themselves in all aspects of the workshop. Close and
lasting friendships often result from this type of interaction.
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Abridged Resume of David Moursund

Current Titles
Professor, Division of Teacher Education, College of Education, University of Oregon.

Editor-in-Chief and Executive Officer, International Society for Technology in
Education.

Education
Ph.D., University of Wisconsin, Madison, 1963.

M.S., University of Wisconsin, Madison, 1960.
B.A., University of Oregon, 1958.

Professional Experience
Professor of Education, University of Oregon, 1982-present.

Professor of Computer & Information Science, University of Oregon, 1976-1986.

Editor-in-Chief, International Council for Computers in Education (name changed to the
International Society for Technology in Education in 1989), 1979-present.

Chairman, Department of Computer & Information Science, University of Oregon,
1969-1975.

Associate Professor, Department of Mathematics, University of Oregon, 1967-1969.

Assistant Professor (1963-66), Associate Professor (1966-1967), Dept. of Mathematics,
Michigan State University.

Instructor, Department of Mathematics, University of Wisconsin (Madison), 1963.

Selected Publications (Books)
(With Karen Billings) Problem Solving with Calculators. Dilithium Press, 1979.

Calculators in the Classroom: With Applications for Elementary and Middle School
Teachers. John Wiley & Sons, 1981.

Introduction to Computers in Education for Elementary and Middle School Teachers.
International Council for Computers in Education, 1981.

Parent's Guide to Computers in Education. International Council for Computers in
Education, 1983.

The Computer Coordinator. International Council for Computers in Education, February
1985.

Collected Editorials. International Council for Computers in Education, June 1985.

(With Dick Ricketts) Long-Range Planning for Computers in Schools. Information Age
Education, 1987. Revised edition published in November 1988.

Computers and Problem Solving: A Workshop for Educators. International Council for
Computers in Education, August 1988.
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David Moursund, project director. Computer-Integrated Instruction Inservice Notebook:
Secondary School Mathematics, International Council for Computers in Education,
1988.

David Moursund, project director. Computer-Integrated Instruction Inservice Notebook:
Elementary School, International Council for Computers in Education, 1989.

Effective Inservice for Integrating Computer-as-Tool into the Curriculum, International
Council for Computers in Education, 1989.

Brief Summary of Major Accomplishments

I first became involved in computer education during a summer 1963 program for high
school students that I helped teach. At Michigan State University during 1963-67 I established a
doctoral program in numerical analysis and was the major professor for the first three students to
complete the program. In the summer of 1965 I taught my first course for inservice teachers—a
numerical analysis course for participants in a National Science Foundation summer institute in
mathematics. In the summer of 1966 I directed and taught in such a summer institute.

At the University of Oregon I help establish the Computer Science Department and served as
its first Chairperson during 1969-1975. I established a master's degree program in computer
science education in 1970. I helped establish a doctorate program in computer science education
in 1971. Both of these programs are still continuing, and they have graduated a number of
excellent students. More than 40 students have completed the doctorate program.

I was one of the founding members of the Oregon Council for Computer Education in 1971. I
established its journal, the Oregon Computing Teacher, in 1974. This journal became The
Computing Teacher when 1 founded the International Council for Computers in Education in
1979.

I like to write. I am author or coauthor of more than a dozen books, several booklets, and a
large number of articles and reports. I regularly contribute to The Computing Teacher, especially
through my editorial messages.

Areas of Interest and Expertise

I am interested in all aspects of computer use in precollege education. Other interests include
mathematics education, problem solving, and the human potential movement. I direct both a
master's degree program and a doctorate program in computer science education. I run
Leadership Development Workshops for computer education, and I am particularly interested in
blending high touch with high tech in these workshops. Other current interests include Staff
Development and the topic Computers, Brains, and Problem Solving.

Page 10



High Tech/High Touch Copyright © David Moursund

Session 1: Introduction and Active Listening

Goals

1. To explore several methods for beginning a computers-in-education workshop.

2. To participate in an “experiential” exercise designed to make use of ideas of “touch”
in the continuum of high tech—high touch.

3. To learn the rudiments of active listening and apply them to a computers-in-
education workshop setting.

Preparation

Preparation for a workshop begins many weeks before the workshop. Here I am assuming
that all of the preliminary work and site preparation has been done. Participants arrive, are
registered, are given large, easily readable nametags, and are provided with appropriate handout
materials. One major handout is a comprehensive outline of the entire workshop. It contains a
general framework for whatever notes a participant will want to take. As a rough guideline, the
handout might contain two to four typed pages of material for each hour of the workshop. These
are not resource papers; rather, they are outlines of materials to be presented during each
workshop session, detailed directions on what to do in small group interactions, and so on.
Participants will likely read most of this material during the workshop, but only short segments
at any one time. The handout notes may also be read after the workshop is over in order to
provide a comprehensive review of the workshop.

Additional handouts, constituting major resource papers, may also be included. These may be
materials that are provided to participants several weeks before the workshop begins, with the
expectation that they will study them in preparation for the workshop. Articles from some of the
International Council for Computers in Education publications and other select journals might be
appropriate.

The first hour or two of a workshop is crucial. (I find that it generally takes about two hours
to cover the materials given here for Session 1.) It sets an atmosphere for the entire workshop.
Participants are coming into what they may perceive to be a threatening environment. Most feel
uneasy, apprehensive. (This will be especially true if the workshop is properly advertised, with
clear emphasis upon personal growth, experiential activities, small group interactions, etc.) Many
participants will not know very many others in the workshop. The first hour of the workshop is
designed to overcome the apprehensions and to begin to build a spirit of group cohesiveness.
This is absolutely essential for longer workshops.

An Icebreaker

As mentioned above, workshop participants will need name tags. I have found the name tag
format given below to be quite effective in a variety of workshops.
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Name (Last, First) Nickname or first name (Print in large letters)

Indicate one best answer for each question

Years teaching experience. 0-5 6-15 More
Years computer experience. 0-2 3-5 More
I mainly work in grades: 0-6  7-12  Other
Computer Ed. background. Low Med. High
My interpersonal skills. Low Med. High

This name tag format is printed on 3” by 5” cards or on pieces of paper. As workshop
participants arrive they are asked to fill out the name tag. They are then asked to find two other
people who are “as nearly like them as possible.” This causes mingling and discussion! In
addition, the groups of three that result are the initial seating triads discussed in the next section.

Notice also that participants are creating a database containing certain information about
themselves. The total database has one record for each workshop participant. The process of
finding people who are nearly like themselves is an information retrieval task. Thus, this initial
exercise combines high touch with high tech!

Getting Started

Get people seated in triads (groups of three). In a small workshop (perhaps up to 20 or 25
participants) it is possible to have each participant provide a brief self-introduction to the whole
group. This definitely should be done in workshops of one-day or more in length. In half-day
workshops the time might better be spent covering the actual content material of the workshop.
In larger workshops the initial introductions will be among people in a triad. But one can do
group activities such as asking for a show of hands on the following types of questions.

1.  How many of you are or have been elementary school teachers?

2.  How many of you are or have been secondary school teachers?

3. How many of you are or have been school or district administrators?
4

How many of you currently hold the title and/or perform the duties of a district level
computer coordinator?

5. Who came from outside of this (state, province, country) to participate in this
workshop?

6. Who has heard me make a presentation sometime in the past?
7. How many of you thought the name tag exercise was effective?

It may be possible to provide a “participants list” as a handout to all participants. Indeed, it
might even be possible to include in the participants list a short (one paragraph) resume of each
participant. The feasibility and desirability of this will depend on the circumstances of a
particular workshop. If adequate computer facilities are available, participants can enter such
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data into a computer as part of the process of registering or “signing in”” when they arrive at the
workshop.

Another excellent “getting started” activity is to ask for a volunteer to come to the front of
the room to talk to the workshop facilitator. Carry on a conversation with this person. After
getting a little information such as name, where from, computer education and other interests,
ask the person about what they expect to get out of being in the workshop. This might be done by
use of the question, “What are some of the major problems you face as a computer education
leader, and how do you expect this workshop to help you?”” Then use active listening techniques
as you facilitate a reasonably lengthy response. (Later in this first session we present instruction
on active listening. Here we are role modeling use of active listening.) Debrief this activity by
making comments about some of the active listening techniques that were illustrated. Place
particular emphasis on non-verbal communication, such as body language.

If time permits you will want to have two or three volunteers share their computer education
leadership problems and their expectations for the workshop. This provides you with some sense
of the makeup and expectations of the workshop participants. It allows the workshop participants
to see the diverse nature of the participants and their expectations. In debriefing this exercise
with the whole workshop group, point out that you have been using active listening techniques
and that instruction and practice in active listening constitutes one major aspect of the workshop.

The results of this initial demonstration of active listening may surprise you and the
workshop participants. Generally there will be little agreement among various participants as to
what they expect to get out of the workshop. Also, there may be little agreement between you
(the workshop leader) and any one of your participants. This lack of agreement is a suitable topic
for a light-hearted group discussion; it can be a good ice breaker.

Another way to get people started is to have each participant write a couple of questions on a
card. These are to be questions that the participant expects to have answered as a result of being
in the workshop. These questions can first be shared in triad group discussions and then turned in
to the workshop leader. The workshop leader can study the cards during break times and in the
evenings of multi-day workshops. The cards may help the workshop leader reorient some parts
of the workshop and they can serve as a basis for the closing session of a workshop. There one
wants to make sure that all major questions have been covered and/or that appropriate sources of
answers have been provided.

Ultimate responsibility for what a participant gets out of a workshop rests with the
participant. A workshop leader can help to create an environment that is conducive to learning
and personal growth. But the workshop leader cannot make anything happen for a particular
individual. Educators should have no trouble understanding this, since they have considerable
experience in “teaching” versus “learning."

The first major exercise or activity of the workshop is the Clear A Space activity given
below. Before doing this exercise, stress that this is a computer education leadership
development workshop. The goal is to make a significant improvement in education, especially
in and/or through computer education. But many of the exercises are personal growth,
experiential exercises. These are designed to improve self-knowledge and promote personal
growth. Their underlying purpose is to help the participants to become more effective learners
and educational leaders. They are a critical aspect of the high touch flavor of the workshop.
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Clear A Space

Generally some people will arrive late, so the above activities are partially designed to make
sure that most participants have arrived and settled into place. The Clear A Space exercise given
in this section is somewhat related to the first step in a psychotherapy technique called
“focusing.” The reference on that psychotherapy topic is Focusing by Eugene Gendlin, published
by Everest House Publishers, New York. (Note that some references for this workshop are given
at the very end of this book.) Dr. Gendlin is a professor at the University of Chicago. The
specific content/process of an exercise such as this is highly dependent upon the workshop
facilitator. The following example is designed to give to flavor of the exercise. It is presented in
a slow tempo, with frequent pauses to allow the participants time to follow the instructions.

Please make yourself comfortable; relax, and begin to pay attention to your breathing. Begin to
take deeper, slower breaths. Be aware of the contact of your feet with the floor. Be aware of how
you are holding your hands and their contact with other parts of your body. Now you may want to
close your eyes, as you continue to breath deeply and slowly. You may notice the sounds of other
people breathing.

We are going to do an exercise that will help you to participate fully and comfortably in today's
workshop. It is an exercise designed to clear a space in your mind, to make room for today's new
ideas and experiences.

Imagine your mind as a warehouse, stacked full of boxes, crates and piles of stuff. Each box, or
crate, or pile of stuff represents a demand upon you. It is a problem you face—a task demanding
your attention. Visualize your warehouse and how full it is. It is full of demands from home, work,
and your social life.

I know that many of you had to rush to get here. You have problems waiting at home and at work
that need your attention. Your mental warehouse is full of tasks demanding your attention. There
is not enough time to do everything that needs to be done. But there is time to continue to breath
fully and comfortably.

Now I want you to take some time now to consider some the boxes in your mental warehouse.
What box, what problem is foremost in your mind? Consider it for a few moments—understand
why it is so big and so important. Maybe it is a problem that you have had for months—maybe it
is a new one, that just recently arrived on the scene. Think about wrapping this box in pretty paper
with a lovely bow. Acknowledge the problem as you set it aside for awhile—as you begin to clear
a space in your mental warehouse. The problem will take care of itself for today, while you take
care of yourself at this workshop.

Now select another box, a problem that is hanging over you and preventing you from devoting
your full attention to this workshop. Examine the problem, seeing why it is so big, so important.
Then wrap it up and set it aside for today. Continue to clear a space. Select a box. Acknowledge
that it is important and deserving of attention. Set it aside, as you continue to clear a space in your
mental warehouse.

As you continue to breath slowly and deeply, I want you to be aware that your body and mind are
preparing themselves to participate fully in today's workshop. Your mental warehouse now has a
space cleared; your problems at home and work have been moved back so that you can be fully
here today. Be aware that these problems will try to intrude during the workshop. From time to
time your mind will wander, and a problem-box will move into your current awareness. When this
happens, acknowledge the problem-box and then return it to its warehouse spot.

This workshop will present you with a number of important ideas. There will be so many
important ideas that your conscious mind may be overwhelmed. But be aware that your
subconscious mind is fully alert, receiving, cataloging, and digesting. Many days from now, when
this workshop is long past, you will be pleasantly surprised as your subconscious mind continues
to bring to your conscious attention important ideas from this workshop.
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And now, as you continue to breath slowly and deeply, open your eyes and return to this room.
Your mind and body are relaxed and alert. You are ready to spend the day being with us in this
workshop.

Communication

This is a workshop for computer education leaders. It has substantial computer-oriented
content. However, it also has considerable content that is independent of any particular
discipline, and thus applicable to all teachers. Many of the characteristics and qualities of a good
leader are independent of the field in which the leader is working.

One characteristic of all good leaders is well developed communication skills. All successful
teachers have good communication skills, both as a sender and receiver. But all of us have room
for improvement as communicators. The Clear A Space exercise is sometimes used by
psychotherapists to begin leadership development workshops for psychotherapists. For many
people it is a quite effective exercise. It is sometimes used by elementary school teachers to get
their students settled down at the beginning of a session. How many of you feel that it helped
you? (Ask for a show of hands. Generally more than half of the group will raise their hands.
There may be hesitation, for fear that they will be called upon to share the details of their
experiences. If so, reassure the group that what is in their mental warehouse is their own private
business.) Be aware that everybody reacts differently to such an exercise. There is no one “right”
way to react. Learn from your reactions, and from the reactions of others.

In recent years I have spent considerable time reading a variety of books written by
psychotherapists and receiving other training in this field. I have come to appreciate that the
stock and trade of a good psychotherapist is being a good communicator. Many of the ideas in
this workshop are drawn from the field of psychotherapy. My favorite authors are Richard
Bandler and John Grinder. I recommend a variety of their books, such as Frogs into Princes,
Trance-Formations, Reframing, The Structure of Magic I & II, and Using Your Brain—for a
CHANGE. Bandler and Grinder developed neuro-linguistic programming (NLP), which tends to
provide a unifying model for all psychotherapy-oriented communication. NLP has its roots in
computational linguistics and the work of Noam Chomsky. Bandler and Grinder stress
throughout their books that a successful psychotherapist must be a master communicator and that
their books are designed to improve communication skills. It is interesting to note that Bandler's
undergraduate studies were in computer science and mathematics.

Active Listening

Active Listening is a communication skill that is useful to everybody, not just to leaders.
However, it is also a skill in which many people, especially leaders, need instruction and
practice. The essence of Active Listening is to listen, working hard to understand, and to
sense/receive the underlying feelings and meaning inherent to the communication. Note that
most of the “action” is Speaker ---> Listener

—_
Speaker Listener

-
Active Listening
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Guideline to Active Listening

1. Pay attention to the speaker. Maintain eye contact and observe body posture,
gestures, breathing, tone of voice, and skin color. Be especially aware of changes
and relate them (in your mind) to what is being communicated at the time.

2. Provide feedback to show that you are listening and understand. This feedback might
include things such as:

Continuing to do 1. above.

b. Nodding one's head appropriately, while murmuring encouraging sounds such
as yes, okay, I understand, go on, etc.

c. Paraphrasing and/or restating brief summaries. It can be quite effective to make
use of appropriate words from the speaker's vocabulary when providing these
summaries. However, extensive paraphrasing or other types of repetition of the
speaker's message tends to be distracting and inappropriate.

3. Ask questions only when you do not understand what the speaker means. By and
large do not ask leading questions; questions asked should be open ended, providing
the speaker with options to proceed in a direction s/he selects. Active Listening is
not a courtroom interrogation.

4. Seek the underlying meanings and underlying feelings being communicated.
Feedback should reflect that you are receiving the underlying meaning and feelings.
This is hard work, requiring full use of one's senses. The ability to be a good active
listener improves with practice.

5. Provide positive strokes to the speaker. Your listening and paying active attention is
a positive stroke. Understanding the communication is a positive stroke. The final
comment “Thank you for sharing.” is a positive stroke.

Have workshop participants read the major ideas of active listening listed above. Pay
particular attention to the positive strokes part. Most people don't get enough positive strokes.
Workshop participants can be encouraged to give each other lots of positive strokes. This will
turn out to be an important part of the workshop.

WHOLE GROUP ACTIVITY: 15 minutes. Divide into triads (groups of three). Designate
one person to be speaker, one to be listener, one to be observer. Speaker is to spend about 1-2
minutes on “What I expect to get out of being here today.” A slightly different topic is “What I
need in order to be a more effective computer education leader.” Either topic is appropriate, as
are other similar topics. Listener uses active listening techniques. Observer observes and acts as
time keeper. After 1-2 minutes the observer provides feedback to the other pair, for 1-2 minutes.
Then switch roles; everybody should practice all three roles.

DEBRIEF: 5 to 10 minutes. The whole group debriefing time periods allow for a sharing
across different triads. They also allow the facilitator to provide additional comments. In the
debrief, emphasize that the type of sharing being done in the triads is relatively rare in
professional, academic circles. We tend not to know what our colleagues are feeling and
thinking. The observer has the opportunity to learn what seems to work and what seems not to
work in active listening. For all concerned, it is a useful learning experience.
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Make sure that the debriefing includes an emphasis on body language. Some people are
highly skilled at “reading” body language. Some writers estimate that as much as 70 percent of
one-on-one communication is nonverbal. This is a very important concept. Compare it with
communication with a computer or communication via an electronic teleconferencing system.
Once again we see the high touch and high tech ideas and how they relate.

The purpose of the first session in the workshop is to introduce the workshop, distribute
handouts, discuss the overall schedule, and set an atmosphere of easy interaction with the
facilitator and between group members. The instruction and practice in active listening allows all
workshop participants to participate; it facilitates communication between participants in the
workshop and with the workshop leader.

In a workshop, people should form new triads after the lunch break. In a two-day workshop
people should eventually be in four different triads; in a three-day workshop everyone will
participate in six different triads, and so on. The purpose of this is to develop closer contacts with
a number of people. One can do this through the intimacy of sharing ideas in a triad.

End of Session

Each session should have a clear and distinct ending. It might consist of a brief summary of
the key points and a “Are there any more questions?” Another idea is to have participants do a
brief, silent introspection. Have them think back over the session and fix firmly in mind the
idea(s) that seemed most important to them. How will they make use of the idea(s) when they
return to work? What will they continue to do as they have been doing, and what new ideas will
they try? This type of closing of a session emphasizes that the ideas in the workshop are useful
and are intended to be used—they will make a difference to the participants.

Appendix to Session 1: A Bit of (1985) Computer History

Forty years ago the main group of people interested in computers were the researchers who
were designing and building such machines. The first electronic digital computer produced in the
United States became operational late in 1945.

Thirty years ago a typical computer system cost more than a million dollars. Computer use
was restricted mainly to the military, large governmental organizations, some large research
projects, and some large businesses. The first magnetic disk storage device had just been
developed.

Twenty years ago “third generation” computers (such as the IBM 360 series) and
minicomputers were available. The price of computer hardware had dropped markedly, and the
capabilities of computers had increased even faster. Computers were commonplace in
government, business, and higher education. Timeshared computing was bring computer
availability to increasing numbers of people and even into some precollege educational settings.

Ten years ago microcomputers began to appear. These represented another marked decrease
in price. School use of computers was poised to begin rapid growth. Microcomputers made it
possible for people to think about having a home computer. We were well into the information
age.

Today millions of people have computers at home. Schools have computers (but not nearly
as many as are found in homes). Computer use by secondary school students at school and at
home is discussed in the recent Ph.D. dissertation by Regan Carey (1985). In Eugene, Oregon,
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where this study was done, about half of the high school students report they are making regular
use of computers.

Computer circuitry is built into all kinds of instrumentation and consumer items, such as
digital watches, cars, microwave ovens, and television tuners. Computers have become an
everyday tool of many millions of students and workers. Computers are no longer a novelty.

Moreover, developments are continuing without pause. The cover of a recent issue of
Business Week magazine features computer chips. The lead article is about ultra large scale
integrated circuitry and how it is affecting the computer field (Wilson and Ticer, 1985). The
article asserts: “As early as the mid 1990s, a single integrated circuit will pack more raw
computing power than a dozen of today's $4 million supercomputers. And it will probably sell
initially for just a few hundred dollars.” The article goes on to point out how such chips decrease
rapidly in price as they are mass produced in a competitive market place. One can speculate that
by the year 2000 such a chip may sell for $10 or so.

In mid 1985 IBM announced initial success in fabricating ultra large scale integrated
circuitry at the half-micron level. That is, the chip circuitry is made of pathways a half-micron in
width. A micron is a millionth of a meter, so there are 10,000 microns in one centimeter. At the
half-micron level a single memory chip will store 16 megabits (two megabytes). Recently,
several companies announced they were now selling second generation 32-bit single-chip
microprocessors. (That is, the first such microprocessors came out in 1981. New, improved
models are now available.) Finally, over the past year several computer news articles have
discussed new chips that are ten times (or more) faster than those currently on the market.

Note: An August 1988 magazine article indicated that IBM had recently succeeded in
developing some parts of a piece of circuitry at the .25 micron level. They expect to use such
technology to produce a 64 million bit memory chip by the mid 1990s. If this project is
successful than we will eventually be mass producing eight megabyte memory chips! When that
occurs, we can expect that the mass produced, modestly priced microcomputer will be quite
powerful relative to today's $100,000 to $500,000 computer systems.

References for the Appendix

Carey, Regan. Patterns of Microcomputer Use at Home and School by Secondary School Students. Ph.D.
Dissertation, University of Oregon, 1985.

Wilson, J.W., and Ticer, Scott. “Superchips: The New Frontier.” Business Week. (June 10, 1985): 82-85.
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Session 2: Overview of Computers in Instruction

Goals

1. To provide an overview of computers in education that can serve a basis for
communication and for further learning.

2. To explore the idea of “shared reality” as it relates to effective communication.

3. To explore the concept called computer literacy, and to see how it has changed over
time.

Effective Communication

Effective communication requires that the sender and receiver have agreed upon a common
meaning to the symbols being transmitted. I can send you a message in a code that [ have made
up. If you don't know the code, effective communication does not occur. I can speak to you in
Russian. If you don't know Russian, effective communication does not occur. A simple model
for this idea is as follows:

Communicator # 1 «¢——p Communicator # 2

Communicator # 2’s
total knowledge and
experience.

Communicator # 1°s
total knowledge and
experience.

Note that a good way to represent this is via a Venn diagram, one piece for each of the two
communicators. The extent to which the two pieces of the diagram overlap represents the extent
of the shared knowledge and experience of the two communicators.

Psychotherapists talk about “shared reality.” A mentally ill person's “reality” might be quite
different from that of other people, making communication difficult. A computer educator's
reality might be quite different than an artist's reality.

The use of the somewhat vague terminology “COMMUNICATOR” was deliberate. While
our first thought might be that the two communicators are people, we might have one or both be
machines. When one of the communicators is a computer, we are clearly aware of the limitations
in language. A computer language has carefully defined syntax (rules of grammar) and semantics
(meaning). If a computer system is set up to communicate in the BASIC programming language,
sending it messages written in Logo or Pascal will merely produce a number of error codes or
messages in response.

The field of artificial intelligence has as one of its major goals the improvement of the
capability of a computer as a communicator. This turns out to be a very difficult task. One can
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see the difficulty by studying progress in the computerized translation of natural languages over
the past twenty-five years. In the early 1960s, it appeared as though substantial progress was
occurring. The Central Intelligence Agency of the US government was heavily funding research
and development in computerized language translation. But very little worthwhile success was
realized. While it was possible to computerize a dictionary and to do rapid lookup of words, that
proved to be only a small part of the task.

Computer scientists and linguists eventually understood that the problem was very difficult.
Language translation is not a word-for-word translation; it is an idea-for-idea translation. The
work of Noam Chomsky on computational linguistics has helped in the development of a
theoretical foundation upon which progress in language translation could occur. Many
researchers in artificial intelligence have added significant pieces to the puzzle.

Substantial progress has occurred in recent years. We now have commercially available
software that is a major aid in language translation. A human translator, skilled in using this
software, may be two to three times as fast in doing translation work as a person not aided by the
computer. But acceptable quality translation purely by computer is still not yet possible. One of
the goals of the Fifth Generation Project in Japan is to produce good language translation
systems. Currently (1988) it is not at all evident that this aspect of the Fifth Generation Project
will be successful.

Voice input to a computer is related to the language translation problem. As I am talking I
use the word “to.” How can a voice input unit know whether I have said to, too, two, or the first
part of tooth? It takes considerable understanding of what is being said to figure this out. Note
also the problem in voice input of taking connected speech (the way we usually talk) and
dividing it into individual words. This has proven to be a very difficult problem. However,
significant progress is occurring. In 1988 work at Carnegie Mellon University, making use of
neural nets, gave indication that neural net computer systems may be quite successful in solving
this problem. Commercially available voice input systems, making use of more traditional
computer systems, are just beginning to gain acceptance in the market place.

The simple model for communication in the above diagram can be used to discuss the
concept of a programming language and some of the difficulties in communicating with a
computer. It can also be used to explain the importance of language arts instruction in a country's
school system. It is very helpful to national unity if there can be easy effective communication
among the people in a country. One aid to effective communication is a commonality of
language. The people attempting to communicate need to have common vocabulary, and they
need to attach the same meanings to the words. But words carry meaning partly based upon the
cultural experiences of the people involved. Words have emotional content. The tone of voice
and body language of a speaker add to the meaning. All of these things lend insight into the
difficulty of the problem of computer processing of natural language.

Computer Literacy

It is easy to fall into a communications trap, in which one assumes that both parties
attempting to communicate not only share the same vocabulary but also attach the same meaning
to the vocabulary. In the early 1970s Art Luehrmann used the phrase “computer literacy” in his
writings. In April 1972 the Conference Board of the Mathematical Sciences Committee on
Computer Education published Recommendations Regarding Computers in High School
Education. Pages 3 and 4 of this report contain the following:

Page 20



High Tech/High Touch Copyright © David Moursund

2. A Universal Computer-Literacy Course

Computers now impinge in a very direct way on the lives of practically every citizen of this
country. Computers compute gas bills, phone bills, and bank balances. Computers check income
tax returns. Computers process the data from the decennial census. Computers predict who will be
elected. Computers print out monthly welfare checks.

Of course, computers do many other important things in our society. They are used to operate
factories and oil refineries. They are used by businessmen to plan and supervise their business
operations. They are used to keep track of the need for food, supplies, etc., of our armed forces.
Without computers our moon landings would have been impossible. But the examples in the
preceding paragraph indicate that computers have very direct impact on the average U.S. citizen.

The average U.S. citizen hasn't the foggiest idea of how computers work and how pervasive their
influence actually is. Consequently, he has no idea of what to do when a computer system makes a
mistake; he has no idea of now to vote on local, state, or national issues involving computers (e.g.,
the establishment of a national data bank); he is, in short, culturally disadvantaged.

It is therefore essential that our educational system be modified in such a way that every student
(i.e., every perspective citizen) become acquainted with the nature of computers and the current
and potential roles which they play in our society. It is probably too late to do much about adults,
but it would be disastrous to neglect the next generations.

We therefore recommend that the National Science Foundation encourage and provide financial
support for the preparation and periodic revision of at least one secondary school course in
“computer literacy."

At a minimum, this course should:

a. Give the student enough understanding about the way the computer works to allow him to
understand what computers can and cannot do. Wherever possible, this should involve at least
a minimum of direct interaction with a computer, primarily (at this level) through the use of
appropriately pre-programmed application packages.

b. Include a wide sampling of the ways in which computers are used in our society, with non-
numeric as well as numeric applications. The impact of these various uses on the individual
should be made clear.

c. Introduce the notion of an algorithm, and its representation by flow charts; where time allows
and as equipment becomes available, discuss the manner in which algorithms are represented
by programs and the way in which programs are executed by machines.

Since the course is intended for all students, the course materials may have to be prepared in two
different formats: one for above-average students and the other for below-average students. The
latter should contain more illustrative examples, and the former should penetrate more deeply into
at least some of the topics.

We suggest that the course be designed for junior high school students. This is about as late as the
requirement of specific courses can be insisted on by local school systems. Also, by grade eight,
students will have been exposed to enough mathematics so that a reasonable variety of computer
activities can be discussed meaningfully.

A course meeting two periods a week throughout the year or four periods a week for one semester
should be sufficient to accomplish the purposes mentioned above.

In essence, the above quote provides a 1972 definition of computer literacy. Federal funding
for the development of a junior high school computer literacy course was not forthcoming, but
substantial progress toward universal computer literacy requirements has occurred during the
past decade. By 1985 a number of states had established requirements of passing a computer
literacy course or passing a computer literacy test for all secondary school students. For example,
in the fall of 1986 the state of Texas began requiring that all students entering the ninth grade
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either have had a half-year computer literacy course while in the previous two grades or have
passed a computer literacy test.

TRIAD GROUP EXERCISE: 10-15 minutes. In triads, discuss the current meaning of
“computer literacy.” Is the term well defined (that is, is there relatively universal agreement on
its meaning)? Has the definition changed since 1972? Will the definition change in the next
decade?

DEBRIEF: 5-10 minutes. Lead a whole group discussion sharing ideas that came out in the
small group discussions. Ask for a show of hands on how many groups reached consensus on the
current meaning of computer literacy. If only a small number indicate “yes,” then have one of the
groups provide a definition. By a show of hands, see how many people agree with the definition.

The lack of a universal definition of computer literacy is particularly troublesome as
governmental agencies establish requirements for computer literacy. The usual answer is to
require a course and to specify its length. Sometimes a few of the major goals of the course are
specified.

Such an approach tends to make it difficult for schools to implement computer literacy
through integration of appropriate computer use and ideas into a variety of courses and parts of
the curriculum. Moreover, there are a growing of computer scientists and computer educators
who argue against having any sort of computer literacy requirement. Dan McCracken, noted
author, lecturer, and educator, has written and spoken out against required computer literacy in
recent years. (For example, see his paper in the Proceedings of the August 1985 conference
“Extensions of the Human Mind” sponsored by the University of Oregon.)

TRIAD GROUP EXERCISE: 10 minutes. What are some good arguments against requiring
students to take a computer literacy course or to pass a comparable computer literacy test? Do
the same arguments hold against expecting that all students will participate in courses that make
regular use of computers and are designed to impart a certain type of computer literacy? (A math
course requiring use of a sophisticated calculator is an example of the type of course we are
talking about. A writing course requiring use of a word processor is another example.)

WHOLE GROUP DEBRIEF: Ask workshop participants to share some of their best
arguments against requiring a computer literacy course. Ask for a show of hands on how many
are against requiring a computer literacy course at the precollege level. The discussion might
also focus on whether participants will have the same opinions five to ten years from now.
Perhaps the need for required computer literacy courses is decreasing at the same time that more
students are being required to take such courses.

It is now suggested by many computer education leaders that students can gain the desired
levels of computer literacy through learning to use computer-as-tool in a variety of courses and
through routine use of computer-assisted instruction to help learn a variety of subjects. Such
leaders suggest that the need for computer literacy courses will soon disappear.

Language and Vocabulary

The above computer literacy exercises provide a convincing illustration of the difficulties of
communication in the computer education field. The field is still so young that a standard
vocabulary has not yet developed. Important terms, such as computer literacy, still have
considerably different meanings to different people. Different people see the computer education
field in substantially different ways.
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Most people don't give much thought to the need for precise vocabulary. But the essence of
science is precise vocabulary and notation, to allow accurate communication over both distance
and time. In math, for example, the theorems of Euclid, proved 2000 years ago, are still valid.
People sometimes speak of algebra as mainly being a language—a notational system. Most
college courses have a substantial vocabulary content. I once estimated that one was expected to
learn about a hundred new words per college course. I don't know how accurate that estimate is,
but it is suggestive that every discipline has a specialized vocabulary and learning the vocabulary
is an important part of learning a discipline.

Recently I looked at several first year high school algebra texts. Most appeared to have
glossaries of about 200 terms. Suppose that one concludes that the main purpose of a first year
high school algebra course is to learn some notation and vocabulary. Then the availability of
computer-assisted graphing and equation-solving systems makes no appreciable difference in
such a course. Having computer programs that can automatically solve the types of problems
being studied (which are often mainly symbol manipulation tasks) may actually distract from the
repeated and mundane usage of the vocabulary and notation needed to integrate it into one's
active language system. This type of analysis might help to explain why computers have had so
little effect in such courses.

This analysis also suggests a possible change in mathematics education. Rarely do math
classes have students talk to each other about mathematics. Students get little chance to use their
verbal skills as they learn the language of mathematics. One can make similar arguments about
written communication in mathematics. Students do routine symbol manipulation, but rarely are
they expected to write about mathematics or to communicate mathematical ideas in writing. One
(now, classical) argument for having students in math classes write computer programs is the
conjecture that this form of written communication helps one to learn the mathematics under
consideration.

The previous paragraph suggests that Cooperative Learning might be quite successful in
mathematics instruction. There is a slowly growing body of research literature that supports this
position.

Instructional Uses of Computers

To facilitate our workshop discussions on instructional uses of computers, we are going to
examine a particular model. In this model the instructional uses of computers are divided into
three major categories. The categories are labeled learning/teaching about computers,
learning/teaching using computers, and learning/teaching integrating computers.

A “model” of educational uses of computers focusing on instructional uses. Note that it
contains both the student orientation (learning) and the teacher orientation (teaching).
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Computers in Education

Administrative Instructional Research
Uses Uses Uses
Learn & Teach Learn & Teach Learn & Teach
About Integrating Using
Computers Computers Computers

Learning/teaching about computers considers the discipline of computer and information
science (indeed, the still larger discipline which includes data processing and computer
engineering) and asks what parts of that discipline should be taught at the precollege level. We
do this with every discipline. Some disciplines, such as reading, writing, and arithmetic are
deemed to be “core,” essential to the education of all students. Other disciplines, such as nuclear
engineering, genetic engineering and Greek receive little attention in our current precollege
curriculum.

Computer science is now a well established discipline at the college and university level. The
Association for Computing Machinery's “Curriculum 68” helped to define the undergraduate
computer science curriculum nearly twenty years ago. “Curriculum 78,” published about ten
years later, suggested major changes and that the discipline was beginning to show some signs of
maturity. The preliminary version of “Curriculum 88” which was released during 1988 suggests
some major changes to the college computer curriculum. The Advanced Placement (Pascal)
exam which has now been in use for several years helps to define a solid introductory computer
science course for secondary schools as well as higher education.

It is important to understand why the three Rs are considered part of the “Basics” of
education, to be required of all students starting in the first grade or earlier. Reading, writing, and
arithmetic (mathematics) are each important disciplines in their own rights. One can specialize in
any one of them in college, eventually getting a graduate degree in any of these areas. But each
of the three Rs is also a tool, applicable in the study of other disciplines. Reading gives access to
the accumulated knowledge of the human race. Writing provides a method of communication
and is also an aid to organizing one's thoughts while attempting to solve problems. Arithmetic
(more generally, mathematics) provides a new language and the ability to represent and
manipulate numbers and other mathematical entities. It is essential to understanding and doing
science, and it is an important aid in solving a wide range of problems..
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OPTIONAL TRIAD GROUP EXERCISE: 10 minutes. In triads, discuss the question of
whether the field of computer and information science is sufficiently important (in the sense that
the three Rs are) so one can argue that substantial instruction in computer and information
science should be integrated into the K-12 scope and sequence.

DEBRIEF OF OPTIONAL EXERCISE (5 minutes). Ask for a show of hands of how many
triads reached consensus on the yes or no side of this topic. Ask for a sharing of a few key
arguments in each direction. Be especially alert for suggestions that one learns transferable skills
and techniques for problem solving by studying computer and information science. The research
literature provides little evidence to back such suggestions.

One purpose of this exercise is to get workshop participants to discover for themselves
certain aspects of the remaining two major categories of instructional use of computers.
Computer-assisted learning is potentially quite important to all students. But maybe one doesn't
need substantial knowledge of computer and information science in order to learn to make
effective use of CAL. Similarly, the idea of computer-integrated instruction (CII) is quite
important. But perhaps it can be effectively implemented without spending much time in direct
study of computer and information science.

For me, probably the single most important idea from computer and information science is
that of a (computerizable) effective procedure. Perhaps one can only come to fully appreciate
and understand the concept of a computerizable effective procedure through a study of computer
science. One might build a case for instruction in computer programming based upon the
importance of effective procedures. The topic of (computerizable) effective procedure is
discussed in more detail in the Problem Solving session of these materials.

Learning/teaching using computers is often called computer-assisted learning (CAL). In this
workshop the term CAL refers to all aspects of using computers in the instructional delivery
system, to aid either the student or the teacher. CAL can be divided into two (somewhat
overlapping) subcategories. One major category is computer-managed instruction, with both
diagnosis and prescription. An example is use of computers to generate and implement
Individual Educational Plans (IEPs), for example as used in special education. A second
category, often called computer-assisted instruction, includes drill and practice, tutorials and
simulations.

As an aside, we have some evidence that supports the contention that IEPs are a good idea. If
they are, then why not have them for all students? Substantial progress has occurred in the
development of software that is useful in producing (and implementing) IEPs. Perhaps someday
we will extend the idea of an IEP to all students.

The more general topic of the role of computers in individualized instruction is covered in
Computers and Individualized Learning written by Richard Robbat and published by ICCE in
1986. He suggests that computers can contribute significantly to the individualization of
instruction. However, there are many strong factors working against individualization of
instruction.

Note that one cannot easily draw a fine line between the first two categories of instructional
uses of computers. Seymour Papert speaks of microworlds, and he suggests that immersing a
student in a Logo environment will contribute substantially to the student's educational growth.
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Perhaps such a student studies and uses Logo as an aid to learning about angles and shapes in
geometry. The specific study of problem solving in a Logo environment, and the study of
programming in Logo, would probably be considered to be part of learning/teaching about
computers. But the use of this Logo and computer science knowledge would probably be
considered to be part of CAL.

Computer-integrated instruction is concerned with integration of computers both as a tool
and as a source of problems in the overall curriculum. The computer makes available tools such
as word processing, graphics packages, spreadsheets, filers, database systems, statistical
packages, and so on. A simple-minded example is provided by handheld calculators. For many
years most leading mathematics educators have been recommending a substantial decrease in the
teaching of paper and pencil computational skills and a substantial increase in teaching of higher
level cognitive processes. The calculator tool makes possible a substantial change in the
mathematics curriculum. Similarly, large changes might be possible if a word processor with
spelling checker, grammar checker and various aids to organizing one's ideas were an everyday
tool of all students.

There are a number of teacher productivity tools that might be classified under computer-
integrated instruction. A teacher might use a computerized gradebook, a word processor to
develop and store lesson plans and handouts, computer graphics to make visuals, a test
generation program, etc.

New tools are coming. The availability of voice input would further complicate the issue of
what we want students to learn about writing. Voice input is close to becoming a reality. It is, of
course, one of the objectives of the Fifth Generation Project in Japan. Raymond Kurzweil
brought a voice input system to market during 1988. IBM and several other companies are
making good progress in this same field. Sooner or later we indeed will have such computer
systems. By twenty years from now we may find such systems routinely used with students who
are just beginning to learn to read and write.

This “about, using, integrating” model is certainly not the only model. How is it similar to
and different from the “tutor, tool, tutee” model of Robert Taylor discussed in his book The
Computer in the School: Tutor, Tool, Tutee published by Teachers College Press in 1980? The
following discussion question assumes that a reasonable number of the participants have read
Taylor's book. It is useful to the workshop facilitator to know how many participants have read
Taylor's book. Many people who have seriously studied the computer education field have done
so. It provides a good historical perspective of the early work done by five of the pioneers of
computer education (Alfred Bork, Thomas Dwyer, Arthur Luehrmann, Seymour Papert, and
Patrick Suppes). It comes as a surprise to many people that these pioneers were so insightful. The
fact that all four of these people are still active scholars (Thomas Dwyer recently retired) is
evidence of the youth of the field of computer education.

WHOLE GROUP DISCUSSION: What are similarities and differences between the two
models of instructional use of computers? What ideas that are currently considered to be
important in computer education are not included in the writings contained in Taylor's book?
(That is, have there been really solid advances in computers-in-education that were not foreseen
by these pioneers?)

The “about, using, integrating” model is somewhat more comprehensive and far-reaching
than Taylor's model. It suggests possible substantial change in the content of curriculum—what
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it means to “know” a certain subject. There is quite a difference between tutor and
learning/teaching about computers. Tutor mode is essentially restricted to computer
programming, and there is much more to computer and information science than just computer
programming.

When one puts forth a model such as either of the above, it is important that there not be
major gaps. What is missing? It is almost always easier to see what is there rather than to see
what is missing. A leader must have the deeper understanding, because most of the people being
led will accept on faith the general models put forth by the leader.

OPTIONAL TRIAD EXERCISE: 5-10 minutes. In triads, discuss what is missing in the
“about, using, integrating” model. That is, think of the various aspects of instructional uses of
computers. See whether each is present in the model and how comfortably it seems to fit into the
model.

DEBRIEF OF OPTIONAL EXERCISE: 5-10 minutes. Have people share the ideas discussed
in triads. The intent is to clarify the model, to provide a more solid foundation for
communication in the remainder of the workshop.

Computer Literacy Revisited

We began this session with a discussion of computer literacy. We could end in the same
manner. Computer literacy can be defined in terms of the three-part model of instructional uses
of computers in education. It is a balance of learning/teaching about, using, and integrating
computers. The nature of the balance will be dependent on the particular school system,
availability of appropriate hardware, software and support materials, and ability of educators to
implement whatever balance is selected.

For example, in the Problem Solving session of this workshop we will argue that the notion
of computerizable effective procedure is fundamental to computer and information science and is
one of the most important ideas to be developed in the twentieth century. It could well be that the
best way to teach the idea of computerizable effective procedure is to have students learn to write
computer programs. If so, this constitutes a strong argument for including computer
programming in a definition of computer literacy and having all students learn some computer
programming. Of course, this also suggests that teachers who are teaching introductory computer
programming should thoroughly understand and should emphasize the idea of computerizable
effective procedure.

CAL is but one of many current or possible approaches to instruction. However, it seems
clear that CAL is of growing importance. One goal of education is to have all students learn to
learn. This means that they should experience and learn about a variety of aides to learning.
Some use of CAL can be justified by this type of argument even in situations where CAL is not
cost effective. One argues that students should have the opportunity to experience use of a broad
range of CAL materials in a variety of disciplines and at a variety of grade levels. CAL is
discussed more in the session on Analysis of the CAL Goal.

I believe that the majority of computer education leaders now feel that the most important
aspect of computer literacy is its computer-integrated instruction component. Many schools and
school districts are implementing plans for all students to learn to use a variety of computer
tools. Full implementation of these plans will require a massive increase in availability of
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computer hardware. It also requires considerable teacher training and reconsideration of the
overall curriculum.
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Appendix to Session 2:
Gender Equity in Computer Learning
A Review of the Research

by Cynthia Landeen

[Editor's note: This Appendix was written by Cynthia Landeen as part of the work in Sharon
Yoder's computers in Education Seminar, University of Oregon, Fall 1988. The High Tech/High
Touch book was part of the required readings for the course. All students were given the
assignment of writing an addition the text that they felt would be useful to students taking the
course. They were told that some of their writings would be added to subsequent editions of the
text, to help produce a living, growing text.]

Historically, computing is a relatively new field, a field that is not and never has been the
exclusive domain of men. Women have made valuable contributions to the development and
application of computers. The world's first computer programmer was August Ada Lovelace,
who wrote the instructions for Babbage's computing machine in the 1800's. Adele Goldstein
wrote the first programs for the ENIAC, a computer built in the 1940's and operated by 100
female programmers. Grace Hopper was the central figure in the development of the language
COBOL and she was also the first person to use the term “bug” to refer to a computer
malfunction (after finding a moth in the machine).

It appears, however, that as computers become more a part of our everyday world they are
becoming sex-linked. It is as if the computer is yet another machine apparently understood only
by the collective male intelligence. A review of the literature on computer use is distressing.
Research shows that when it comes to computers, males dominate. Video game arcades are
frequented almost exclusively by males (Lockheed, 1985). Voluntary participation with
computers through clubs, camps and classes shows males outnumbering females in ratios that
vary from 9:1 to 3:1 (Hess & Miura, 1985). School based computer centers also appear to be
primarily used by males, with male to female ratios ranging as high as 20:1 (Lockheed et al.,
1983).

Computer equity is the process of making computer learning equally available to all students.
To the extent that some students are missing opportunities to engage in computer learning, there
is inequity. Surveys of school-aged children repeatedly show that the present generation of girls
is aware of, and interested in, computer technology. For example, the 1983 Gallup Youth Survey
reported that 65% of girls aged 13-19 planned to take computer courses in college, and over half
of that group thought it likely they would have a computer related major in college. How is it
then, that boys are gaining an edge in the use of computer technology? Research shows that the
gender of the computer teacher is not the significant factor (Stasz et al, 1985). Although no
research is available, Sanders (1985) has suggested that inequity in computer use is a function of
social factors. In this paper I will discuss the research that has been done on the topic of gender
inequity in computer use, drawing conclusions from the literature and suggesting possible topics
for further study. This examination and analysis of the research can serve as a beginning for the
process of determining the factors that explain the male domination of computers.
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Research Regarding Boys, Girls, and Computers

Becker and Sterling (1987) conducted two national surveys of schools to obtain detailed data
about how computers were being used for instruction. The second survey conducted in the
Spring of 1985 employed a stratified probability sampling design to select 2,331 public and non-
public elementary and secondary schools nationwide. At each school the primary computer
teacher was asked to complete a ten to eighteen page questionnaire about computer use in their
school as a whole. In addition, a stratified sample of various types of other teachers were asked
to complete one of seven separate fourteen page questionnaires about how they used computers
in their own teaching. In this survey Becker and Sterling show that in at least 20 percent of the
elementary schools offering computer programming as an elective, no girls participated in it. A
great many school reported substantial male dominance, especially in before and after school
activities, in game playing in middle and high schools, and in elective programming activities in
elementary schools. In contrast, there were almost no areas where even a small fraction of
schools reported dominance by female computer users. The only exception is that a clear
majority of the word processing users in high school (but not at lower grade levels) were girls.
Thus, in a substantial percentage of schools at all levels, boys dominate time on school
computers.

In a study done by Wilder, Mackie and Cooper (1985), a developmental survey was
conducted among the student body of a suburban school district in New Jersey. All students
responded by indicating liking for and perceptions of sex appropriateness of common items and
activities, among them computers and video games. There was sufficient evidence to substantiate
the hypothesis that males and females view the computers as a male activity. On a scale where
I1=mostly for boys, and 9=mostly for girls, responses were slightly, but consistently and
statistically significantly, on the masculine side of the midpoint. The overall mean for students in
grades K-12 was 4.59. The pattern was consistent for students of both genders. Boys perceived
the computer as slightly (but statistically significantly) more appropriate to males than did girls
Mean = 4.40, as did girls (Mean = 4.74). The data collected in this study suggest that children
begin school with a belief in the neutrality of computers. Overtime, however, there is an apparent
tendency for children to see computer use as a more masculine than feminine endeavor. The
extent to which computers were sex typed shifted slightly from grade to grade, but it was present
throughout the school years. Females consistently saw computers as less male appropriate than
did males, but both sexes saw computers in the male domain.

In a related study, Eastman and Krendl (1987) hypothesized that experience with computers
might alter sex-related attitudes toward computers. Computer searches on an electronic
encyclopedia were used for the students' computer experience, thinking that this application
might be seen as more related to writing than to mathematics. Twenty-six eighth graders (11
female, 15 male) were studied while they used TRS-80 computers to access an electronic
encyclopedia (Academic American). This computer class was compared to another class of 31
students (17 female, 14 male) that used only print materials in the school library and a control
group of 23 students (10 female, 13 male) that did not do a research assignment. To assess
achievement on the computers, seven measures were examined. To assess attitudes before and
after computer use, responses to 22 items on a questionnaire were evaluated.

Results from the Eastman and Krendl (1987) study indicated girls had significantly higher
scores for organization (F(2.55)=7.05, p<.01), presentation (F(2.55)=5.90, p<.01), and
referencing ability (F(2.55)=3.92, p<.05), than did boys. Somewhat surprisingly, results from the
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comparison of the computer achievement measures showed little difference between boys and
girls' performance on any of the seven measures. However, the comparison of pretest means by
gender for the 80 students did show a significant difference for attitudes toward computer-and-
gender-roles (F(6.73)=6.42, p<.01). On the computers-and-gender-role items, boys held more
stereotypical views than girls (F(6.73)=6.10, p<.05). For example, girls were less likely to expect
that their abilities would differ from boys, and girls were less likely to think that mathematics
skills were related to learning to use computers. The pattern of interest here is that based on the
analysis of responses to the test items assessing attitudes toward computers-and-gender-role,
significant sex-related differences found on the pretest disappeared on the posttest.

The study by Eastman and Krendl (1987) suggests several positive approaches to computers
for schools. It suggests that the middle-school/junior high grades are developmentally suitable
for introducing computers as research tools for the classroom in a way that positively effects
some social attitudes held by the students. It also suggests that motivation to use and achieve on
computers is not tied to gender. Furthermore, it suggests that computers are appropriate teaching
tools for traditional learning as well as for learning new skills.

The study by Wilder et al (1985) shows that the differences between the sexes in attitudes
toward the computer are statistically significant, but quite small in an absolute sense. Similarly
while boys and girls tend to view the computer as a more masculine than feminine activity, the
ratings of both sexes are closer to the neutral point on the scale than they are to the extreme
masculine end of the range. One possibility for this is that the differences in behavior are related
to something other than students' attitudes. For example, what attracts males and fails to attract
females to the computer may be the fact that much of the software has largely employed the
metaphors of war and sports, traditional areas of male interest. This is evidence that student
achievement on computers may be more related to the kind of activity for which computers are
used than any inherent sex related differences.

The Teacher’s Role

Education is an area in which women comprise a majority of computer users. Using data
from a national survey of schools Becker (1985) found that women comprise 67% of the most
knowledgeable computer using teachers in elementary grades and 44% of the most
knowledgeable computer using teachers in the secondary schools.

Where does the educator fit in among the questions surrounding computer equity? Does the
gender of the teacher influence the computer use by the student? Even apart from specific
pedagogical techniques, the gender of the teacher can be influential. While it is often assumed
that girls need to see women in roles normally identified as male however Stasz, Shavelson and
Stasz (1985) found that male and female teachers present equally viable role models in the areas
of computer based math and science education.

Becker (1985) surveyed a stratified sample of 2,265 elementary and secondary schools. The
primary computer teacher, as designated by the school principal, responded to an eighteen-page
questionnaire. These teachers provided data about thirteen ways of using microcomputers in their
classes. Becker (1985) found that computer-using teachers use microcomputers in the same way
regardless of gender. In elementary schools, both groups of teachers use microcomputers mainly
as a part of math instruction, and secondarily as part of English instruction and to teach students
about computers, independent of their role as tools that provide practice in math or English.
Among secondary school teachers, most used computers as an object of instruction, and it's use
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as a tool in math instruction fell to second place. The findings of Stasz, Shavelson and Stasz
(1985) strongly support Becker's conclusions. Their study indicated that district and school
characteristics as well as classroom organization and composition did not differ between male
and female teachers. Furthermore, gender was unrelated to teachers' subject matter and computer
knowledge, patterns of microcomputer-based instruction, and instructional decisions and
practices. They found no correlations between gender and microcomputer use.

In attitude, Becker (1985) found that women computer-using elementary school teachers had
much more positive attitudes about microcomputers than men in every area of the curriculum.
Becker (1985) also found women to appear to be more flexible and innovative. The overall
results for elementary schools suggest that women acting in the role of the computer using
teacher have been at least as successful as the men, and by some measures females have been
more successful than their male counterparts.

Significant differences were found by Becker (1985) as a function of the primary computer
teacher's gender. Male teachers as a group had more involvement with microcomputers and their
schools' use of microcomputers was substantially more intensive than in schools where women
were the primary computer teachers (15.9 vs. 14.7 hours per week). Secondary schools with male
microcomputer teachers seemed to have stronger programs noted by 86 minutes/week vs. 65
minutes/week (p<.01) spent by the average student on the computer. Finally schools with men as
primary computer teachers reported more learning by average and above average students. 73%
of the men reported that the above average student learned “much more” as a result of the
computers, while only 15% of the women teachers gave this answer. (At the elementary level,
the figures were 11% and 31%.) Using regression analysis the reason for the gender difference
seemed to be that the men had a greater personal involvement as computer enthusiasts. In
regression analysis of other outcomes, gender of the computer teacher was a significant factor.

While there have been no published studies of how secondary school girls respond to a
computer teacher of either gender in the classroom, the presence of a woman computer teacher at
the secondary level does seem to influence girls in social activities regarding computers. With a
woman teacher, membership in computer clubs was more likely to include a balanced proportion
of boys and girls. In 81% of the computer clubs at secondary schools with a male computer
teacher 60% or more members were boys. This is still true for 51% of the clubs with a female
teacher. But the 30% difference is substantial and statistically significant, (p<.001).

What Causes Gender Inequities

Using computers in schools is a fairly new development, and the research described in this
article is representative of what is currently known. The studies document the existence of the
sex discrepancy in computer use.

Sanders (1985) has suggested some of the probable causes for inequity in computer use. A
major reason for the sex discrepancy which increases in the middle grades can be attributed to
social factors. Average teenage girls are highly social and enjoy being with their friends. Results
from questionnaires given to 250 middle school girls in New Jersey, Oregon and Wisconsin
found that the most powerful factor discouraging girls from using computers was “the absence of
friends” (Sanders, 1985). Girls apparently prefer to participate in activities with social contact.
Computer use, on the other hand, is frequently a solitary activity and the contact is with a
machine. The location and arrangement of computers may also reinforce the lack of social
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communication. Since computers are usually arranged in rows with one student per machine,
computer use tends to be a very individual activity.

Traditionally, computers have been regarded as a solitary male activity with a strong
emphasis on mathematics and competition. Trying to compete with boys is considered
unfeminine. In fact, socially approved helplessness is at its strongest at puberty, and therefore it
is acceptable for girls at the middle school ages to give up in the face of difficulty. Therefore
when the number of computers is limited, and they are used on a first come, first served basis,
boys tend to be more aggressive and the girls back away (Sanders, 1985).

Computers are used mainly for mathematics and business education. Often the computers are
located in math rooms and the courses are taught by male teachers. Mathematics has a strong
male connotation, and programming classes that stress BASIC and Pascal place greater emphasis
on mathematics and problem solving than does Logo for instance (Fisher, 1984).

Software also stresses competition and games. Many programs promote conflict and violence
in win or lose situations. In a software survey (Sanders, 1984) of 157 middle school students and
30 adults enrolled in computer classes, 40% of the software appealed predominantly to only
males, 15% to only females and the rest to both. Both video games and educational software
stress violent action, aggressiveness, sports and space wars. Girls however prefer fantasy,
simulations, artistic and word oriented rewards (Fisher, 1984).

Why Does the Sex Discrepancy Matter

Sex discrepancy in computer use matters because it may lead into an occupational and
economic discrepancy when today's children grow up into tomorrow’s adults. It is possible that
in our lifetime, computer literacy will become as necessary as a high school diploma. The U.S.
Department of Labor estimates that by the time our children enter the job market, 50-75% of the
jobs will involve computers in some way: operation, repair, hardware and software design, sales,
programming and service delivery among them. Many jobs will require the ability to use the
computer in ways that range from limited button pushing to sophisticated programming. Those
among us who are not computer literate enough to fill the requirements of such jobs will indeed
be disadvantaged in the job market

Women are already disadvantaged in the job market. They continue, year after year, to earn
about 59% of what men earn. Put another way, the average female college graduate earns about
the same income as the average male high school dropout, about $12,000. A major reason for the
salary discrepancy is occupational segregation, or the tendency of men and women to cluster in
“single-sex” jobs. Women constitute 80% of all clerical workers, but only 6% of all craft
workers. The average female clerical worker earns $11,400 per year; the average male craft
worker earns $18,720 per year. In the computer field, more women are computer operators at
$12,065 a year (63%) than systems analysts at $26,728 a year (25%). As a very reliable rule of
thumb, the more male the occupation, the higher the salary.

Although these figures are well documented, there is a human reality of artificially
constricted careers and limited job satisfaction and achievement. The greater human tragedy is of
adults who, despite their best efforts, cannot support themselves and their children decently
because their jobs pay less than a decent salary. Lack of computer skills is likely to relegate
future workers to low-skill, low-pay jobs.
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Many junior high school teachers point out that the typical fourteen year old girl is barely
aware she will grow up, let alone that she will work for a living. Nevertheless, she needs to know
that when she does grow up, she can expect to spend about 28 years of her adult life working for
pay. We'd better make sure she's as prepared to do so as her male classmates.

Recommendations

The issue of access has been and continues to be explored. Lack of access means less
experience, and therefore less knowledge. Unfortunately, research on the educational
consequences of school computers is fragmentary, and mostly dated. We need better studies to
measure the consequences of the particular ways that schools use computers. For example,

» Researchers need to construct a knowledge base that describes the impact of the
resources currently being used in the schools and designed to offset inequitable
behaviors;

* Research needs to be done regarding different, more androgynous forms of software,
to find how we can encourage children of both genders toward computer use;

» Classrooms can be arranged to encourage cooperative learning, in circles or in
clusters;

*  Women need to be encouraged to teach in the traditional fields of math and science as
a means of encouraging girls toward non-traditional fields;

* More information needs to be gathered from girls regarding social needs and how
these can be applied to computer learning situations.

This is only a partial list, but it offers many opportunities for research into practical applications
of computer learning.
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Session 3: Leadership Traits

Goals

1. To create and study a list of leadership characteristics.
2. To explore the concept “You are enough."

3. To increase understanding of leadership roles in a high tech/high touch society.

Communication SKkills

Probably the most important trait of a majority of successful leaders is good communication
skills. Thus, we begin this session with a discussion of some modes of communication.

Active Listening is essentially a one-on-one mode of facilitating effective communication. It
is a skill that many people pick up on their own. It is a skill that most of us get a chance to
practice on a daily basis. Conscious practice can improve one's Active Listening skills. The few
minutes in Session 1 that were spent on this topic can provide a useful introduction to those who
have never encountered it before. But some colleges offer full courses on active listening and
related skills, so there is much more to learn than covered in the short exercise we did earlier in
the workshop.

We are all used to the idea of a one-on-many communication, such as in talking to a group.
As educators, we often get an opportunity to practice our one-on-many oral presentation skills, in
talking to a class of students or to a collection of educators.

Perhaps the biggest difference between one-on-one and one-on-many oral communication is
the difficulty in receiving feedback from one's audience. In a one-on-one conversation much of
the communication may be via body language. The raising of a eyebrow or a slight wrinkling of
the forehead may carry as much information as dozens of words. Such nonverbal communication
provides needed feedback to the speaker. It supplements and often even replaces verbal
feedback.

A person speaking before an audience also needs feedback. Feedback is needed to check if
effective communication is occurring and so one can personalize the communication to fit the
specific needs of the audience. It is more difficult to obtain feedback from a large audience than
it is from a single individual. But a skilled speaker is able to “read” the audience, to sense their
moods and how well they are understanding the presentation. Also, the opportunity exists to ask
for a show of hands, to ask for questions, and to use other interactive techniques.

You may have noticed that many of the situation comedies on television are “video taped
before a studio audience.” Most performers