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HIGH TECH/HIGH TOUCH:
A COMPUTER EDUCATION LEADERSHIP DEVELOPMENT WORKSHOP
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This is a preliminary edition of materials for the Leadership
Development Workshops I have created and presented over the past
few years. The materials are divided into SESSIONS. In a
workshop, each SESSICN is 1-3 hours in length, depending on the
interests of the workshop participants and the overall length of
the workshop. In total, there are enough materials for a five day
workshop.

Some of the SESSION materials given in this publication are very
detailed--nearly at the transcript ievel. Others are merely the
typical types of notes that might be given to workshop participants
to be used during a workshop. The intent Is to eventually complete
each SESSION at the level of detail given in the transcript-like
materiais. That will likely take several years; meanwhile, the
intent is to publish an updated preliminary edition perhaps three
times a year.

Workshop particlpants and other readers of these materlals 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 coples or reproduce certaln
parts of these materials please contact me.

Dave Moursund

1787 Agate Street Second Edition
Eugene, Oregon 97403 September 1985

Phone (503) 686-4414 Individual Coples $16
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COMPUTER ECUCATION LEADERSHIP DEVELOPMENT WORKSHOP

Workshop History and QOverview

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

The evening of +he day the five-day encounter group ended, I
presext2d a dic- ssion on calculators and computers in education to
a group of mathematicas educators. I began tnat 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
nanaged to find each other and to cluster together ir 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 1973. Then I b. jan a serious effort in my workshops to
draw upon the communication ideas and other high touch ideas
generally assoclated with the human potential movement and/or
psychotherapy. The goal was to appropriately combine high touch
with high tech in a *Leadership Levelopment Workshup.” Through
consideraple experimentation these workshops have gradually evoived
into their present fora.

The Leadership Development Workshops are intended for instructional
computer coordinators, computer educationu teachers, workshop
leaders, teachers of teachers, and other people who plav 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. Durlng the
workshop, participants are repeatedly asked to think about the
question, "What will you do differently next week (as a consequence
of participating In thls workshop) that will help to improve
education?”

This emphasis on change is threatenlng 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 {ield of
psychotherapy offers many high touch tools and techniques that can
help to facilitate change.
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The leadership development workshops involve a mixture of small
group and large group interaction, combined with formai
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. 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
sesslons.

Each workshop is built around a general analysis of precollege
instructional uses of computers, along with the computer-criented
preservice education and inservice education of educators. This
analysis leads to the identification 2f a number of needed
computer-education leadership traits. Additional leadership
tralts, commonly found in successful leaders, are also examined.
Many leadership traits are independent of the academic discipline
in which the, 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.

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.

Each workshop draws from the toplics 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.

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 ircreased emphasis on
higher-order skills.

3. Technical ideas from computer and information science and
from computer sclience education. This Includes an examlnation
of goals for precollege instructional uses of computers and
for compu*ter-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
socliety.

5. Written and oral communication skills, including an
examination of the "I can’t write" syndrome. How process
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writing in a word processing environment might help cure the
1 cna’t write" syndronme.

6. Computers in mathematice, Includirg an examination of the
*I can’t do mathematics"™ syndrome. A comparison of math
~nxiety and computer anxliety. Ideas from psychotherapy that
relate to math and computer anxiety.

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

8. An examination of responsibilities of computer
coordinators at the school building and distric. levels.
Preparation to be a computer coordinator.

9. Evaluatlion of Instructional computer use in a school or
school district.

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

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

12. Stress and burnout=--how to Irecognize "hem and what to do
about them. Examination of the computer coordinator position
as a particulatly high stress job. Various stress reduction
exercises will be illustrated and practiced.

13. Pe.conal growth, and a personal plan for keeping up in
computer sclience 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 werkshop facility needs movable armchalrs, or small tables to
seat three people per table. The workshop room should have gcod
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 scrcens (if
necessary, one projector ard screen will suffice). One overhead 1is
needed to present items under dliscussion and a second to record
participant Iinput or to dlsplay materials presented earlier ln the
discussion. Coffee, tea, and and other beverages need to be
provided for morning and afternoon breaks. These should be
avallable in the workshop room. Workshops that are one or more
days long meet about seven to elght hours per day, roughly evenly
divided between morning and afternoon. However, workshops that are
two doys or more In length may also have evening sesslions. In the
evenlng sesslons workshop participants may wish to demonstrate

ERIC 5




Copyright 1985 David Moursund Page 5

various pieces of software or share materials they have developed.
Such longer workshops are best held in a "retreat” setting, away
from phones, televis®on and other interruptions.

As mentioned previously, the workshop is not a "hands-on“ workshop,
Involving the study of specific pleces of hardware or software. It
is assumed that all particlipants have had substantial hands-un
experlience and have easy access to appropriate hardware and
software in thelr 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

Professor, Division of Teacher Education, College of
Education, University of Oregon. Professor, Department of
Computer & Information Science, University of Oregon.
Editor-in-Chief and CEO, International Council for Computers
in Education.

Ph.D., University of Wisconsin, Madison, 196°.
M.S., Universitv of Wisconsin, Madison, 1960,
B.A., University of Oregon, 1958.

~

Professor of Education, University of Oregon, 1982-present.
Professor of Computer & Information Sclence, University of
Oregon, 1976-present.

Editor-in=-Chief, International Council for Computers in
Education, 1979-present.

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

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

Selected Publicatjons (Books) »
(With Karen Billings) Prcblem Solving with Calculators
dilithium Press, 1979.

Calculators in the Clagssroom: With Aoplications for
Elementary and Middle School Teichers., John Wiley & Sons,
1981.

Introduction to Computers ip Edycation for Elemeptary and

Mlddle School Teachers. International Council for Computers
in EQucation, 1981.

Parent’s Guide to Computers fpn FEducatjon, International

Council for Computers In Education, 1983.

International Council for
Computers in Education, February 1985.

Collocted Editorjals. International Council for
Computers in Educaticn, June 1985.

Brief Summary of Maior Accomplishments

I first became involved in computer education during a summer ¥
1963 program for high school students which I helped teach.

At Michigan State Unliversity during 1963-67 I established a

doctorate 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
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inservice teachers--a numerlical analysis course for
participants in a National Science Foundation summer

A institute. 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 educatlion in 1971. Both
of these programs are still continuing, and they have
graduated a namber of excellent students.

I was one of the founding members of the Oregon Council fcr
Computer Education In 1971. 1 established {ts journal, the

Qregon Comoyting Teacher, in 1974. This journal became

when I founded the International
Council for Computers in Education in 1979.

I like to write. I am author or coauthor of about a dozen
books, several booklets, and a large number of articles and
reports.

a Areas of Interest and Fxpertise

I am interested in all aspects of computer use in pracollege

] education. Other interests include mathematics education,
problem solving, and the human potential mcvement. I direct
both a master’s degree program and a doctorate program in
computer science education. [ run Leadership Development
Workshops for computer education, and I am particularly
interested in blending high touch with high tech in these
workshops.

~ERIC g
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COMPUTER EDUCATION LEADERSHIP DEVELUPMENT WORKSHOP
Session 1

Introduction and Active Listening

Exeparation

Preparaticn for a workshop begins many weeks before the
workshop. Here 7 am assuming that a&l of the preliminary work aad
site preparat-on has been done. Participants arrive, are
registered, are given large, easily readable name tags, and are
provided with approprliate handout materials. One major handout is
a comprehenslive outline of the entire workshop. It contalns a
general framework for whatever notes a participant will want to
take. As a rough gulideline, 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 cutlines of materials to bke
presented during each workshop sesslion, detaliled directions on what
to do in smail 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 “andout note: may also be read
after the workshop 1s over In order to provide a comprehensive
review of the workshop.

Additlonal handouts, constituting major resource papers, may
also be !ncluded. These may be materlals that are provided to
participants several weeks before the workshop begiqs, with the
expectation that they will study them in preparation for the

workshop. Articles frcm some of the ICCE publlications and other

select journals might be appropriate.

1y
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Tue flrst hour or two of a workshop is crucial, (I find that
it generclly takes about two hcurs to cover the materials given
here for Sesslon 1.) It sets an atmosphere for tne entire
workshop. Participants are coming into what they may preceive to
be a threating environment. Most feel uneasy, apprehensive. (This
will be especlially true If tiie workshop Is properly advertised,
with clear emphasis upon personal growth, experiential activities,
small group interactions, etc.)> Many will not know verv many
others in the workshop. The first hour of the workshop i1s designed
to overcome the apprehensions and to begin to bulld a splrit of
group cohesiveness. Thlis |s absolutely essentlal for longer
wourkshops.
Ao lcebreaker

As mentioned above, workshop participants will need nane tags.

I have found the name tag format given below to be quite effective

in a variety of workshops.

Name (Last, First)

Nickname or first name
(Print in large letters)

Indicate gpe best answer for each ~uestion.

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 ]
Thls name tag format s printed on 3" by 5" cards or on pleces ‘

of paper. As workshop participants arrlve they are asked to fill

out the name tag. They are *hen asked to find twu other people who
o~re "as nearly llke them as possible." This causes mlingling and

ERIC 11

am— o O




ERIC

Copyright 1985 David Moursund Session | Page 3

discussion! In additlon, the groups of three that result are the
initlal seating triads discussed In the next section.

Notlice also that participants are creating a database
containing certaln information about themselves. The total
database has one record for each workshop particlipant. The process
of findlng people who are neariy like themselves !3 an information
retrleval task. Thus, this Initlal exerclise comblines high touch
with high tech!

Gettlng Started

Get people seated In trlads (groups of three). In a small
workshop (perhaps up to 20 or 25 participants) It is possible to
have each particlipant provide a brief self-introduction tc 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 introductlions 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 e¢lementary 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 aqd/or perfornm

the duties of a district tevel computer coordinator?

5. Who came the greatest dlstance to participate in this

workshop?

14
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6. Who has b ard me make a persentation sometime In the nast?

7. How many of you thought the name tag exercise was .

effective?

It may be possible to provide a "participants lis* A
handout to all participants. Iuadeed, It migh% even be »jossi.ie to
include in the participants list & shor. (one paragray Yy sume OF
each participant. The feasibility and desirabilii: this will
depend or the circumstances of a particular works..». If adeguate
computer facilities are available, part _ pants can ‘:nter such data
into a computer as part of the process f .->glisterin; or "slgning
in® when they arrive at the workshop.

Another excellent “gettina started” #. '. 1ty :s to ask for a
volunteer to come to the front of the room to t.ilk tc the workshco
facilitator. Carry on a conversation with this person. After *
getting a 1little information such as name, wnere from, computer
education and other Iinterests, ask the person about what they
cxpect to get out of being in tiie workshop. This might be done by
usc of the question, "What are some of the major problems you face
as a conmputer education leader, and how do you expect this workshop

to help you?" Then use active listening techniq s as you

facilitate a reasonably lengthy response.
If time permits you will want to have twe or three voluanteers

share their computer n~ducation leadership problems and their

|
\
expectations for the workshop. This provides you with some sense "
of the makeup and expectatlons of the workshop particlpaats. It |
allows the workshop participants to see the diverse nature of the !
participants and their expectations. In debriefing this exerclse

with the whole workshop group, polint out that you have been using

ERIC 13
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actlve listening techniques and that instruction and practice in

active listening constitutes one major aspect of the workshop.

The results of this iritial 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-hearied group discussloni it can be a good ice breaker.

Another wa, to get people started is to have each particlpant
write a couple of questions on a card. These are to> be questioas
that the participant expects to have answered as a result of being
in the workshop. These questions can first be shared in triad
group dlscussionus 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
mak. 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. & wor op leader c< 1 help to
create an environment that is conducive to learning and personal
growth. But the workshop leader cannot make anythling happen for a
particular individual. Educators should have no trquble
understanding this, since they bave considerable experience in
"teaching” versus "learning."”

The first major exercise or act!vity of the workshop is the

5 0(;
ERI( L
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Clear A Space activity glven below. Before dolng this
exercise, stress that this is a computer education leadership
development workshop. The goal Is fto make a significant
improvement in education, especlally In and/or through computer
education. But many of the exercises are personal growth.
experiential exercises. These are designed to Improve
self-knowledge anc 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.
Clear A Opace

Generally some people will arrive late, so the above
activities are partially designed to make sure that most
participants have arrived and settled into piace. The Clear A
Space exercise givep in this section s somewhat reliated to the
first step in a psychotherapy technique called "focusing.” The
reference on that psychotherapy topic is Focusing by Eug~ne
Gendlin, published b; Everest House Publishers, New York. (Ncte
that some refe+ences for this workshop are‘given at the very end of
this bouk.) ur. Gendlin is a professor at the University of
Chicago. The specliflic conieat/process of an exerclse such as this
Is highly dependent upon the workshop faclillitator. The following
example Is designed to give to flavor of the exercise. . is
presented iu a slow tempo, with frequent pauses to allow the
particlipants 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 thelr contact with other parts of your body.

15
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Now you may want tv close your eyes, as you continue to
breath deeply and slowly. You may notice the sounds of
other peoplie breathing.

We are going to do an exercise that will help you to
participate fully and comfortably In today’s workshop.

It I1s an exercise desligned to clear a space In your miud,
to make room for today’s new ldeas and experlences.

Imagine your mind as a warehouse, stacked full of boxes,
crates and plles of stuff. Each box, or crate, or plle
of stuff represents a demand upon you. i1t Is a problem
you face--a task dermanding your attention. Visuallize
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. VYou
have problems waitlng at home and at work that need ycur
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 fuliy 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? Conslider it for a few
moments--understand why it is so blg and so important.
Maybe it Is a problem that you have had {or months--naybe
It I3 a new one, that just recently arrived on the scsne.
Think about wrappling this box in pretty paper with a
lovely bow. BAcknowledge the problem as you set It aslide
tor awhile--as you begin to clear a space In your mental
warehouse. It wlll 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 attentlon
to thils workshop. Examine the problem, seelng why it is
so « iy, so Important. Then wrap it up and set it aside
for coday. Contlnue to clear a space. Select a box.
Acknowledge that It Is Important and deserving of
attention. Set it aslde, as you continue to clear a
space in your mental warehouse.

As you continue to breath slowly and deeply I want you to
b¢ 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 k=ck so that you can be fully
here today. Be aware tha‘’ these problems will ‘try to
intrude during the workshop. From time tc¢ time your mind
will wander, and a probler-box will move Into your
current awareness. When this happens, acknowledge the
problem-box, and then return It to its warehouse spot.
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This workshop will present you with a number of Important
ldeas. There wlll be so0o 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 thls
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.

And now, as you continue to breath slowly and deeply, I
want you to 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.

Communicatlon

This Is a workshop for computer educatlon leaders. It has

substantial computer-oriented content. However, It also has

considerable content that Is independent of any particular

~.scipline. 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 Clecr A

Space exercise ls sometimes used by pyschotherapists 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 the:r students settled down at
the beyinning 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 detalls of thelr
experiences. If so, reassure the group that what is in thelr

mental warehouse Is thelr own private business.) Be aware that
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everybody reacts dlfferently to such an exercise. There 15 no one
* "right® way to react. Learn from vour reactions, and from the
reactlons fo others.

In recent years I have spent consliderable time reading a ‘
variety of ooks written by psychotherapists and receiving other
tralning In thls 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 fleld of
psychotherapy. My favorlte authors are Richard Bandler and John

Grirder. I recommend a varlety of thelr books, such as Frogqs

Into Princes, Irance-Formations, Reframing, The
Structure of Magic I & II, and ! --

CHANGE. Fandler and Grinder developed neuro-lingulistic
programming (NLP), which tends tuv provide a unifying model for all
rsychotherapy-orlented communication. NLP has Its roots In
computational linguistics and the work of Noam Chompsky. Bandler
and Grinder stress throughout their books that to be a successful
psychotherapist one must be a master communicator and that their
books are deslgned to improve communication skills. Note that
Bandler’s undergraduate studles were In computer science and
mathematics.
Active Listening

Active Listenling 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 instruc;ion and
practice. The essence of Active Listening is to listen, working
hard to understand, and to sense/recelve the underlying feellngs

and meaning inherent to the communlication.

“+

10
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Note that most of the "actlion”™ Is Speaker =--=> Listene:.
GUIDELINE TO ACTIVE LISTENING

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

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

a. Continuing to do |. above.

b. Nodding one’s head appropriately, while
murmaring encouragling 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.

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 ‘he underlying meanings and underlying feelings
be ing communicated. Feedback should reflect that you are
recelving the underlying meaning and feelings. This is
hard work, requiring full use of one’s senses. The

| ablility to be a gooGd active listener improves with

| practice.

|
|
|
|
3. Ask questlons only when you do not understand what

5. Provide poslitive strokes to the speaker. Your
listening and paying active attentlion Is a positive
stroke. Understanding the communication is a positive
stroke. The final comment "Thank you for sharing."” [s a
positive stroke.

19
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Have workshop particlipants read the major ldeas of actlve

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 mlnutes. Divide into trtads (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 dlfferent

topic Is "What [ need in order to be a more effective computer
educatlion leader.” Either topic Is appropriate, as are other
similar toplcs. Listener uses active listening techniques.

’ Observer observes and acts as time keeper. After 1-2 mlnutes the
observer provides feedback to the other palr, ror 1-2 mlinutes.
Then switch roles; everybody should practice all three rolvs.
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 debrlef,
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 iearn what seems to work and what seems not
to work in active listening. For all concerned, [t Is a useful
learning experience.

Make sure that the debriefing includes an emphasis on body
language. Some people are highly skilled at "reading” body

sanguage. Some writers estimate that as much as 70 percent of

<y
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one~-on-one communication Is non verbal. Thls Is a very important
concept. Compare it with communication with a computer or
communication via an electronlic 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 i3 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 particlipants to
participate; it facilitates communication between participants in
the workshop and with the workshop leader.

In a one-day 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 numker of people. One
can do this through the intimacy of sharing ideas in a triad.

END OF SESSION: Each sesslion should have a clear 7nd distinct
ending. It might consist of a brief summary of the Key points and
a "Are there auny more questions?" Another ldea 18 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 contlinue 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 wlll make a difference

‘RIC to the parti:ipants. ,
ERIC P p oY
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COMPUTER EDUCATICN LELDERSHIP DRVELOPMENT WORKSHOP
Session 2

Overview: Computers in Instruction

Effective Communjcation

Ef fective communication regmires that the sender and receliver
have agreed upon a common meaning to the symbols belng transmitted.
I can send you a message in a code that I have made up. If you
don’t Know the code, effective communicatlon 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:
i COMMUNICATOR . + COMMUNICATOR .
: NUMBER 1 ¢ emeeeeeee-- > ‘ NUMBER 2 ;
¢ (Totallity of ! i (Totality of |
: knowledge & | ({{mmmemmcen- i knowledge &

exper'lence.) experience.)

Note thac a good way to represent this is via a Venn diagram, one
plece for each of the two communicators. The extent to which the
two pieces of the dlagram overlap represents “he extent of the
shared Knowledge and experience of the two communicators.

Psychotherapists talk about “"shared reality.” A mentally 1il1
person’s "reality” might be quite different from that of other
people, making communication difficult. A computer educator’s
reallty might be quite different than an artist’s réality.

The use of the somewhat vague terminology “COMMUNICATOR® was

deliberate. While our first thought might be that the two

22
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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 linitations 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 Pascal will merely produce
a number of error messages.

The fleld of artificlal intelllgence has as one of Its major
goals the improvement of the capability of a computer as a
communicator. This turns out to be 3 very difficult task. One can
see the difficulity by studying progress in the computerlized
translation of natural languages over the past twenty-five years.
In the early 1960s, it appeared as though substantlial progress was
occurring. The Central Intelligence Agency c¢. the US government
was heavily funding research and development in computerized
language translation. But very little worthwhlle success was
realized. Whlle it was possible to compuierize a dictlonary and to
do rapid lookup of words, that proved to be only a small part of
the task.

Computer sclentlists and lingulsts eventually understood that
the problem was very difficult. Language translation is not a
word-for-word translation; it is an ldea-for-idea translation. The
work of Noam Chompsky on computational ilnguistics 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 pleces to the pdzzle.

Significant progress has occurred in recent years. We now

have commercially avalleble software that is a substantial aid in

2.3
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language translation. A human transiator, skilled in using this
software, may be two to three times as fast in doing translation
work a2s 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
gyooa language translation systenms.

Voice input to a computer is related to the language

translation preblcm. As I am talking I use the word "tec. How can
a voice input unit know whether I have said to, too, or two? 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 problenm.

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 b=
used to explain the importance of language arts lnstruction inr a
country’s school system. It is very bhelpful 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 neceed to have common
vccabulary, and they need to attach the same meanings to the words.
But words carry meanling partly based upon the cultural experiences
of the people involved. Words have emotional content. The tone of

voice and body lecnguage of a speaker add to the meaninc.

Computer [lteracy

It is easy to fall into a communications trap, in which one
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assumes that both partles 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 Recgmmendations Reqarding Computers in H.gh School
Education., Pages 3 and 4 of this report contaln the following:

2. A Universal Compyter-Literacy Course

Computers now impinge in a very direct way on the lives
of practlcally every cltlzen of thls country. Computers
compute gas blills, phone bills, and bank balances. Corputers
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 soclety. They are used to operate factories and oil ’
refineries. They are used by bus!nessmen to plan and
supervise their business operations. They are used to keep
track of the need for food, supplies, etc., of our armed v
forces. Without computers our moon landings would have been
Imposclible. But the examples In the precedlng paragraph
indicate that computers have very direct impact on the average
U.S. citlizen.

The average U.S. clitizen hasn’t the foggiest idea of how
computers work and how pervaslive their inflluence actually i3,
Consequently, he has no idea or what to d¢ when a computer
system makes a mistake; he has no idea of now to vote on
local, state, or national Issues Involving computers (e.qg.,
the establishment of a national data bank); he is, In short,
cul turally 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 plav
in our society. It Is probably too late to do much abkout
adults, but it would be disastrous to neglect the next
generations,

We therefore recommend that the National Sclence
Foundation encourage and provide financial support for the
freparation and perlodlc revision of at least one secondary
school course in “"computer literacy.”

At a minimum, thls course should:

a. Glve the student enough understandlng 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

ERIC oi
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use of appropriately pre-prc¢ immed application packages.

b. Include a wide sampling of the ways in which

computers are used in our socliety, 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 c'.arts; where time allows and as

equipment becowes avaj.able, 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 topi-s.

We suggest that the course be designed for junior high
school students. This 1s 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 1reasonable variety of computer
activities can be discussed meaningfully.

A course meet’ng two pe-iods a week throughout the year
or four periods a week for cae semester should be surficient
to accompl ish the purposes mentioned above.

In essence, the akove quote provides a 1972 definition of
computer literacy. Federal funding for the development of a junion
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, Texas !s requiring that
all students entering the ninth grade in fall 1986 either have had
a half year computer literacy course while in the previous two
grades, or pass 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, 1s there relatively universal agreement on its meaning)?
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Has the definition changed since 1972? Will the definition change

in the next decade? -
DEBRIEF: 5-10 minutes. Whole group discussicn sharing ideas that

came out in the small group discussions. Ask for a show of hands

on how many groups reached concensus on the current meaning of

computer literacy. If only a small nv.oer indicate "yes,” then

have one of them provide a definition. By a show of hands, see now

ma .7 people agree with the definitlion.

The lack of a vniversal definition of computer literacy is
particularly troukiesome as governmental agencies establish
requirements for computer literacy. The usual censwer Is to requlire
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 dlfficult for schools to implement computer lliteracy through '
integration of appropriate computer use and ideas into a varlety of
courses and parts of the curriculus.

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 agalnst resquired computer
literacy In recent years. (For example, see his paper in the
Proceedings of the BAugust 1985 conference "Extensions of the Human
Mind" sponsored by the University of “regon.)

TRIAD GROUP EXERCISE: 10 minuces. What are some good arguments
against requiring students to take a computer lliteracy course or to
pass a comparable comput2r literacy tes¢? Do the séme arguments
hold against expecting that all students will participate in

courses that make regular use of computers and are designed to
27
“
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Impart a cartain type of computer literacy?

WHOLE GRCUP DEBRIEF: Ask workshr» participants to share some of
their best arguments against requiring a computer litera~ny course.
Ask for a show of hands on how many are against requiring a
computer llteracy course at the precollege level. The dlscusslion
might 2lso focus on whether participants will have the came
opinions five to ten years from now. Perhaps the nxved for réquired
computer literacy courses |s decreasing at the same time that more

students are being required to take such courses.

Language and Vocabulary

The above computer literacy exercises provide a convincing
illustration of the difficultirs of communication in the computer
education fleld. The field is still zo young that a standard
vocabulary has not yet developed. Important terms, such as
computer literacy, still have considerably different meanings to
dif.erent people. Different people se¢ the computer education
field in substantially different ways.

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
Jears 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 es.imated that one
wacs expe~ted to learn about a hundred new words per—college course.,
I don’t know how accurate that estimate is, however.

Recently I looked at several first year high school algebra
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texts. Most appeared to have glossaries of about 200 terms.
Suppose that one concludes that the main purpose of a fi . year
high school algebra course is to learn some notation and
vocabulary. Then the availability of computer-assisted graphing
and equatlion-solving systems makes no appreciable difference in
such a course. Having computer programs that can automatically
solve the t,.es of problems being studied (which are often mainly
symbol manipulation tacks) 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
analys!s might help to explain why computers have had so little

effect in such courses.

lostructlonal Ugses of vomputers

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 c:iwputers are dlvided Into three
major categories. The categories are labeled learning/teaching

about computers, learning/teaching using computers, and

learning/teaching Integrating computers.

2
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INSTRUCTIONAL USES OF COMPUTERS

v
LEARNING & TEACHING
v

-,y G Gy Gy S G en D ED G Gp R N SR R YD R GD M D G D e SP OGP e e R S e

v v v
: ABOUT : ¢ USING ‘ + INTEGRATING !
+ COMPUTERS ! + COMPUTERS | + COMPUTERS !

A "model” of instructional uses of computers. Note that

it contains both the studenrt orientation (learning) and

the teacher orlentatlon (teaching).

Learning/teachinrg about computers considers the discipline of
compuvter 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
disciplires, such as reading, writing, and arithmetic are deemed to
be "core,” essential to the education of all students. Other
disciplines, such as psychotherapy, genetic engineering and Greek
receive little attention in our current precollege cvrriculun.

Computer science is now a well established discipline at the
¢ liege and university level. The Association for Computing
Machinery’s “"Curriculum 68" helped to define the undergraduate
computer science curriculum nearly twenty years ago. “Curriculunm
78," pnhlished about ten years later, suggested major changes and
that the discipline was beginniing to show some signs of maturity.

n The recently apprnved Advanced Placement (Pascal) eiam helgs to

define a solid introcuctory computer science course for secondary

schocls as well as higher education.
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It iIs important to understand why the three Rs are consldered
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 Iimportant disciplines in thelir
own rights. One can specialize in any one of them In college,
eventually getting a graduate degree in any of these are -. But
cach of the three Rs Is also a tool, applicable in the study of
other disciplines. Readling glves access to the accumulated
knowledge of the human race. Writing provides a method of
communication and Is also an ald to organizing one’s thoughts while
attempting to solve problems. Arithmetlc (more generally,
mathematics) provides a new language and the ability to represent
and manipulate nuanbers and other aathematical entltles. It is
essentlal to understanding and dolng sclence,

OPTIONAL TR:AD GROUP EXERCISE: 10 minutes. In triads, dlscuss 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 scierce should be Integrated into the K-12 scope and
seguence.

DEBRIEF OF OPTIONAL EXERCISE (5 minutes). Ask for a show of hands
of how many triads reached concensus on the yes or no side of this
toplc. Ask for a sharing of a few key arguments in each directlon.

One purpose of this exercise Is to get workshop participants
to discover for themselves certalin aspects of the remaining two
major categories of instructional use of computers._
Computer-assisted learning is potentially quite important to all

students. Rut maybe one doesn’t need substantial knowledge of

31
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computer and information scierce 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 informatlon sclience.

For me, probably the single most important idea from computer
and information science is fhat of a (computerizable) effective
procedure. Perhaps one can only come to fuily apprecliate and
understand the concept of a computerizable effective procedure
through a study of computer sclence. One might build a case for
Instructlon in computer programming kased upon the {mportance of
effectlve procedures. The toplc of (computerlzable) effective
procedure is discussed in more detail in the Problem Solving
session of these materlials.

Learning/teaching using computers is often called cornuter
s«ssisted learning (CAL)Y. Ia 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. It includes
computer managed instruction, with both diagnosis and prescriptior
[t includes use of computers to generate and implement Individual
Educational Plans (IEPs), for example as used in special education.
[t includes drill and practice, tutorials and simulations.

As an aslde, 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 produéing (and
implementing) IEPs. Perhaps someday we will extend the idea of an

[EP to all students.
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Note that one cannot easlily draw a fine line batween the first
two categories of Instructional uses of computers. Seymour Papert
speaks »f miciroworlds, and he suggests that emersing a s:udent in a
Logo enviroument will contribute substantially to the student’s
educational growth. 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 sclience knowledge would probably be considered to
be part of CAL.

Computer-integrated irstruction is concerned with integration
of computers both as a tool and as a source of problems in the
overall curriculum. The computer makes avallable 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 leadlinyg
mathematics educators have been recommending a substantial decrease
in the teaching of paper and pencil computational skills and a
substantlal 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 varlious aids to organizing one’s ldeas were an everyday icol of
all students.

The availablility of Joice input would further éompllcate 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

34
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objectives of the Fifth Generation Project in Japan. Raymond
Kurzwe il expects to have a voice input system ready to market
during 1985. He envisions a four-station, time shared system
costing about $60,000. It will make extensise use of ideas fronm
artificlal intelligence. H~ expects 97 percent accuracy on a
15,000 word vocabulary oriented toward business office
requirements. IBM and several other ccmpahies are making good
progress in this same fleld. 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 beglianning 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 jn the Ochool: 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 recd Taylor’s book. Many people who
have seriously studied the computer education fieid 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 Fatrick Suppes). It
comes as a surprise to many people that these pioneers were so
insightful. The fact that all five of these people are still
. actlive scholars is evidence of the youth of the fiefd of computer

education.

WHOLE GROUP DISCUSSION: What are similarities and differences

ERIC 34
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between the two models of instructional use of computers? What
ideas that arre currently considered to be important in computer
education are not included in the writings contained in Taylor’s

book?

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 it
means to "Know"” a certain subject. There is quite a difference
between tutor and learning/teaching about computers. Tutor mode |s
essentlally restricted to computer programming, and there s much
more to computer and information sclence than just computer
programming..

When one puts forth a model such as either of the zbove, it is
important that there not be major gaps. What is mlssing? It I3 «
almost aiways easier to see what is there rather than to see what
is missing. A leader mnust have the deeper understanding, because
nost of the people keing led will accept on faith the general
models put forth by the leader.

OPTIONAL TRIAD EXERCISE: 5-i0 minutes. In triads, discuss what is
missing In the "about, using, integrating® model. That is, think
of the various aspects of instructional uses of compute:"s. See
whether each is present in the model and how comfortably i. seems
to fit into the model.

DEBRIEF OF OPTIONAL EXERCISE: 5-10 minutcz. Have people share the
ideas discussed in triads. The intent is to clarify the moael, to

provide a more solid foundation for communication in the remainder

of the workshop.




L]

ERIC

Coryright 1985 David Moursund Section 2 Page 15 I

Computer Llteracy Revigjted

We kegan this session with a discussion of computer literacy.
We could end in the same manner. (omputer literacy can be defined
in terms of the three-part model of computer 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 hafdware,
software ard 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 prccedure
is fundamental to computer and inforration 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 tke idea of
computerizable effective prucedure is to have students learn to
write computer programs. If so, this constitutes a strong argument
for including computer programming in a definition of cComputer
literacy and having all studnets lezarn some computer programming.
Of course, this also suggests that teachers who are ‘eaching
Introductory computer programming should thoroughly understand and
shoul! emphasize the idea of computerizable effective procedure.

CAL is but ore of many curren: 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
varlety of aides to learning. Some use of CAL can Se justified by
this .ype of argument even in sltuations where CAL is not cost

effective. UOne argues that students should have the oppasrtunity to
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L
)

experlence use of a broad range of CAL materials in a varlety of
disciplines and at a variety of grade levels. CAL is discussed
more in the session on Analysis of the CAL Goal.

I belleve 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 scheol
districts are implementing plans for all students to learn vo use a
varlety of computer tools. Tull implementation of these plans #ill

require a massive increase in availability of computer hardware.

It also requires considerable teacher training and reconsideration
of the overall curriculua.

WHOLE GROUP DISCUSSION: To what extent do you and/or your school
system feel that CII !s the most important component of computer

literacy?

ERIC
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. Sessicon 3
Leadershlip Traits
Goals:
. 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 soclety.
Communication Skills

Probably the most important trait of most successful leaders
is good commun.cation skills. Thus, we begin this session with a
discusslion of 3ome modes of communicatlon.

Active Listening is essentially a one~-on-one mode of

. facilitating effective communication. It is a skill that many
people pick up on thelr own. It Is a skill that most of us get a
chance to practlice on a dally basis.

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

Perhaps the biggest difference between one-on-one and
one-on-many oral communication Is the difficulity In receiving
feedback from one’s audlence. Thls {s needed to check If
effective communication {s occurring and so one can personallize the

communication to fit the specific needs of the audience. But a

skilled speaker is able to "read" the audience, to sense thelr

moods and how well they are understanding the presentation. Also,
O r} ~
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the opportunity exists to ask for a show of hands, to ask for
questions, and to use other interactive techniques.

You may have notlced that many of the situation comedies on
television are "video taped before a studio audlence." Most
performers perform better If there iIs some form of feedback from a
llve audience. Performers learn to develop a rapport with the
audience; this performer-to-audience rapport helps to improve the
quallity ¢f the communication. And notice the combination of hligh
tcuch with high tech. Both performers and producers must have
approprlate balances between their "tech" and thelr "touch® skills.

Writing is another form of one-on-many communication. Writing
Is clearly a dlfferent skill than oral presentatlon. Most teachers
are comfortable with their oral presentation skills, while at the
same time most educators display the "I can’t write® syndrome.
Certainly I have found this to be the case as I work to find

*hers who will wrlite articles for The Computing Teacherp
that are representative cf what they are doing with their students
In the classrcom. Many teachers are doing really excellent things
with their students, but are unable or unwilling to srare their
knowledge via writing. (Many of these teachers are willing to
present workshops or glve talks at conferences.)

The high tech/high touch model or idea is lnteresting to
expitore. Perhaps one might argue that writing is lower "touch”
than Is talklng or giving oral presentations. This might help
explain why a high-touch teacher would rather talk than write.

In any event, consider the problem faced by people tryling to
develop good Interactlive computer-assisted learning (CAL)

materials. The »edium may be a computer wlith appropriate computer
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graphlics and sound, or it may be a videodlsc system. The medlum s

. high tech, and people *rying to develop CAL materials generally
have had relatively modest experience with the medium. Moreover,
the medium is quite a bit different from the more traditional
educational-communication media.

Based on this type of analysis, It Is not surprising that the
quality of much CAL material leaves something to be desired.
Eventually we will have many developers of CAL materials who grew
up in a CAL environment and who have developed substantlal skills
in communicating via this medium. The past year has seen
considerable progress, as CAL developers slowly master this new
educational-communication medlum.

Guided Fantasy
. Both writers and speakers can galn consliderable skill In
one-on-many communication. Part of the way they do this Is to know
the lr intended audience. Part of the way Is to ke good at palnting
a yeneral plicture and letting the audlience fi{ll in the detalls--to
personalize what Is belng presented. The "Clear A Space"” exerclse
used Session‘l Is a good example. What does It mean to clear a
space in one’s mind? The warehouse metaphor, with boxes
representling problems, 1Is assigned meaning by each person
receiving the communication. But each assigns meaning based upon
personal knowledge, characteristics, world view, previous
experlence In applying the metaphor, etc.

Effective oral and written communication skills are very
useful to anybody, but e.pecially to a person in a leadership
position. There are 2 number of other tralts, characteristics, and
skills useful to leaders. During thlis sesslon we will make a list

; o i
L1 $0)
L e




Copyright 1985 David Moursund Sesslon 3 Page 4

of these characteristics and discuss them. We will use a gulded
fantasy to help us approach this task.

“he 1dea of a guided fantasy, or a fantasy trip, is an attempt
to personalize a one-on-many communication. A guided fantasy Iis
essen&lally a guided day dream. It can be a very effective mode of
communication. It is often used in encounter groups, personal
growth groups, human potentiai movement groups, and in other
settings where people are trying to expand their knowl!edge-of-self.
One of the early books in the personai growth field was written by
Carl Rogers. Carl Rogers on FEncounter Groyps was published in
1970 by Harper & Row. This is a good book for people who want to
understand the nature and process of encounter groups and to
i - 2 their group facilitation skills.

John Naisbitt, in Megatrepnds, emphasizes that high tech
and high touch go hand In hand. He polnts out that the rapid
movement toward high tech evident in the 1960s was acc. mpanied by
rapid growth in the personal growth movement, encounter groups, and
S50 on. Note Carl Roger’s book was published in 1970C, after the
novement was well started. Naisbitt points out much of both the
early high tech and the early high touch occurred in California,
and uses thls as one argument that hic . tech and high touch are
somehow related.

In a typlical workshop, one can expect that several
participants have had formal evperlience with guided fantasy. Ask
for a show of hands on who has had guided fantasy
training/experience. Ask one or two to share thelr understandling
of guided fantasy. The purpose Is to reassure the group thiat there

is nothing to fear. Guided fantasy is merely a mode of one=-on-many

ERIC 1,
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communication that they may not previously have encountered.
GUIDED FANTASY EXERCISE (10 mirutes to present; 10 minutes to
debrief In trlads; 5 minutes to debrief whole group). Guided
fantasys are presented at a slow pace, with frequent pauses to
allow partic!pants time to carry out the Instructions. Soft
background music can be gquite helpful but is not required.

Get yourcself Into a comfortable position. You may want
to set your notebooks and pencils down. Begin to focus on
your breathing. Notice how deeply you are breathing, and feel
the flow of air into and out of your lungs. Take a deep
breath. hold it, and slowly let it out. Now you may want to
close your eyes. TaKke a deep breath, hold it, and slowly let
it out. With each deep breath you may find that your body
will relax a little more. Now take a medium deep breath, hold
it for a medium period of time, and slowly extale. As your
body begins to relax, your mind will also begin to relax.

Take a medlium deep breath, hold 1t, and slowly let 1t out.
Perhaps your mind is beginning to float. Continue to breath
comfortably and fully.

Now I want you to imagine that you are goling to visit a
school district to observe an educational leader who has a
very good reputation. You have heard about this leader frem
friends who have also visited the school district. They say
it was a great experience. Let come into your mind what you
might expect during thls vislt,.

As you travel to the school district your mind begins to
think about what characteristics this educational leader might
have. Why are your friends :o0 positive about this leader?
What can this leader possibly do that you don’t do? Make a
mental list of some characteristics you expect to find.

Now you are at the school district and you are being
Introduced to the educat!onal leader. 1Is the lead2r a man or
a womar=--old or young? Are you surprised? You notice the way
the educational leader greets you, the nature of the first
interaction. The two of you chat for a brief time. Imagine
what you talk about. How is the educational leader dressed?

Now the leader has an important meeting dealinyg with
educational affairs. You are {nvited to attend, to sit
s1itely In the back of the room. You are an observer,
v=iching the educational leader in action. What Is the nature
of that meeting--the iupic to be discussed? Who is at the
meeting? Is it just a couple of people, or is It a large
meeting?

You continue t» observe as the meeting progresses. You
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see the main issues belng broug forth. You see Interaction,
facilitated by the educational leader. You see leadership

ski)1ls being demonstrated. Make a mental list of some of .
these skills.

Now the meeting ls ended and you again find yourself In -
conversation with the educational! leader you came to vislit.
You pay the leader a compliment for handling the difficult
meeting so well. You they ask the leader to comment on where
these leadership skills were developed. How did the leader
get to be a leader. Make mental notes on the response.

Now it is time to leave. You say your goodbyes,
Indicating appreclation for the opportunity to visit and to
learn. It Is time to return to your own job.

Now, as you are ready, I want you to reiurn to thls roon.
You are relaxed and alert. You remember clearly the details
of your visit to the school district. Please share your
experience with your triad. Take about ten minutes.

TRIAD GROUP DEBRIEF: (Ten minutes) What did ycu experience?
Share it with your triad. One person talks, one person facilitates

by actlive listening, one person observes. Take about two minutes .

per person.

WHOLE GROUP DEBRIEF: (Ten minutes) What did you experience? Were
there any surprises? Was the exercise stressiul, or did it seem to
reduce your current stress level? (The focus on breathing used at
the begy.nning Is a varfation on a standard stress-reductlon
activity called the *Six Breaths” technique. T\ nas twc long, deep

breaths, two medium breaths. and two regular breaths. More

information on stress reductirn Is given in the Stress and Burnout
sesslon.)

What did you ilearn? Did people In your triad have simllar
experiences? I[f d.scussion lags, bring up the examgle of the
participant in a previcus workshop who was unable to visualir~ a

leader--who had no role model. Can one grow In leadership sk'i:s

without benefit of appropriate role models? Did any participants

ERIC 13
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visuallize a COMPUTER EDUCATION leader? There arn’t so many role
models there.

Was the ieader self-made, or a "born leader?" One may believe
that leaders are “born leaders," and thus conclude something about
themselves as a potential or actual leader. One’s image of a
leader may be of a superior beling, much different than oneself or
ordinary mortals. If su, this can be a serlous psychologicil
barrier to becoming a leader.

Were the leaders one plctured women or men? (Have a show of
hands. How many women pictursd men, and vice versa?) How many
people pictured leaders of their own race? How many people
pictured leaders who were older than themselves?

INDIVIDUAL ACTIVITY: (Five minutes) Make a ilst of leadership
charactevistics. Try to write down 4t leas* ten importan.ant
characteristics.

WHOLE GROUP ACTIVITY: (Ten minutes) Make a list of leadershlp
characteristics. Put them on an overhead. Do this by asking one
person for one item. write it down and ask how many had that item.
Then ask someone else focr another {tenm and repeat the process.

Some sample items are glven kelow. These are typical of the types
of items that may be mentioned. This Is not Intended to be a
comprehensive list.

Pleasant personallity; warm and friendly.
Good oral communication skills; good active listening

1
2
)
3 Good written communication skills.

4 Skills In facilitating a meet{.g.

5. Technlical knowledge, about the problem at hand.

6 Knowledge of people one works with. Wide range of
interests.
7 Knowledge of avallable resources.
8 Relilable. Punctual., Business-like.
9 Good negotiating skills.

1
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10. Organizational ability. Being a "take charge” person.

11. Sensitive to the needs of others.

12. Goal oriented; keeps people on task and mov.ng toward -

accomplishing goals.

13. Ability to let others "speak their plece®™ and to

incorporate their ideas into the task at hand. -

14. Flexibllity; ability to see the big plcture and to adjust

one’s views as clircumstances and added information dictate.

15. Sense of humor.

16. Hard working, with a high level ¢f energy.

17. Able to tolorate a high level of stress.

18. Declisiveness, and good change-agent skills.

19. High jdeals; honest; good educational values.

DISCUSSION: Note how many of these are Independent of the area In
which one is leading. The current president of Apple Computer
Company was formerly a marketing manager for Pepsi Cola; presumably
he has overall leadership skills that allow him to easily switch
from working with people whos produce and market soft drinks to .
working with people who produce and market computers. This raises
the issue of technical competence versus general leadership skills.
(The technical competence issue comes up again and In more detail
in the Computer Coordinators session. Don’t emphasize it here If
che workshop Is to include the session on computer coordinators.)
Ask for other general okservations from the particlipants. The
participants may observe the number of “"people skills.” This Is a
sign of the Importance of “Ylgh touch.

Also, people may be surprised that nobody has llste.
characteristics such as “sneaky, pollticing, backstabblng, and
conniving.” When doing the fantasy tr!p people cend to visualize a
leader with only good characteristics--perhaps they lideallize.

WHOLF GROUP ACTIVITY: After tte list Is extensive and If time

remains, do the followina group activity. Each person ls to decide

the three most important items on the llst. Write thelr numbers on
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a plece of paper. Now vote by show of hands, each person getting

three votes.

One can plck any item from such a list and discuss {ts
relevance. For example, being a leader is often stressful. If one
cannot tolerate hligh levels of stress, one {s apt to find being a

leader isn’t conduclve to haviag good health.

YOU ARE ENOUGH: It is easy to be overwhelmed by a long list such
as the leadership skills given above. But most workshop
participants have most of these skills. The followlng exercise ls
desligned to emphasize that we have within ourselves thne
capabilities to be effective leade-s.

Get yourself Into a comfortable posliticn. Begin to focus
on your breathing. Feel the flow of the alr into your lungs.
Sense the flow of oxygen throughout your body. Notice the
contact of your feet with the floor.

And now, as you continue to breath comfortably, I will
read some of the leadershlp tralts from our list. As your
conscious and unconscious mind listen to these tralts, they
will be aware to what extent you have these tralits. For each,
be aware that you are enough. Make mental notes of your
speclal strengths. Feel good about your special strengths and

talents.
1. Pleasant personallity; warm and friendly.

2. Good oral communication skills.
3 Etc. Etc. Etc.

Continue to breath fully and comfortably. Be aware of
your strengths and your potentials. Realize that you are
enough.

And now, as you are ready, return to this roon.

z==z======a2 QUESTIONS =szzs=zc===
TE========= END OF SESSION e
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COMPUTER EDUCATION LEADERSHIP DEVELOPMENT WORKSHOP

Session 4

Higher-Order Skills

Goals:

1. To increase understandiny of the "back to basics”" movement, and
of lower-order versus higher-order skills.

2. To understand ‘he potential impact of computers on the current
balance between lower-order and higher-order skills in our
educational systenm.

3. To examine ways to male use of computers in increasing

higher-order skills.

Within each academic disciplinc there Is a continuum of knowledge
and skills. This continuum can be viewed or divided in a number of
ways. For example, Bloom divides the contlnuum Into (1) knowledge,
(2) comprehension, (3) application, (4) analysis, (5) synthesls,
and (6) evaluation (Bloom, et al, 1956). Others merely talk about
Lower-order and higher-order skllls.

The "basics” or lower-order end of the knowledge continuum for a
particular discipline consists of the facts and skills that serve
to define the discipline and zilow one to recognlize and solve some
simple, low level problems of the discipline. In discussing these
lower-order facts and skills one might emphasize terms such as
recall, training, speed, and accuracy. In mathematics, for
example, the one-diglt addition "facts" are considered to fall on
the lower end of the Blcom’s taxonomy scale.

The high-order end of the continuum of knowledge and skills within
a discipline 1s dlscussed using such terms as analysis, synthesls,
interpretation, evaluation, Inquiry, reasoning, and problenm
so'ving. These are often cailed "thinki.; skills.” In this
sesslon we willl use the terms thinkling skills and higher-order
skills interchangably.

la recent years there have been a number of studies and reports
recormending that schools place Increased emphasis on higher-order
skills. Goodlad, for example, comments on the .rony of how much
soclial stuilies Instructlion emphasizes lower=-order skills when
Instead 1t could be developing reasoning skills such as "deriving
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concepts from related events, testing in a new setting hypotheses
derived from another set of circumstances, exploring causal

relationships, drawing conclusions from an array of data,
(Goodlad, 1983).

The Paideia Group analyzes disciplines in terms of (1) acqulsition
of organized knowledge, (2) development of intellectual
skills~-skills of learning, and (3) enlarged understanding of ideas
and values (Adler, 1982). The third classification emphasizes
higher-order skills, and the Paidela Group recommends that this
classification receive increased attention.

Summaries of a number of books and reports arguing for increased
emphasis on higher-order skills are give in a recent Educational
Developmenut Center book (Felt, 198%Y). Summaries of eleven recent
articles on improving students’ thinking skills are given in a
publication by ERIC (1984). The general flavor of such literature
is that that leading e wucators feel our educaticaal system should
be placing increased emphasis on problem sclving.

WHOLE GROUP EXERCISE: 5 minutes. Pick a discipline you know well.
Make a brief list of some of the main lower~order skills in the
discipline; make a brief list of some of the higher-order skills.
The purpose of this exercise is to help workshop participants to
understand that they can readily differentiate between lower-order
and higher-order skills.

DEBRIEF: Ask if anyone had problems differentiating Letween
lower=order and higher=-order skills. If so, have them share thei:
examples.

One way to view the lower-order versus high-order issue is that the
lower-order facts and skills are the fundamental building blocks
one repeatedly uses when carrying out higher-order processes. This
type of analysis can be used to lend support to the “"back to
basics®™ movement. The argument is that one cannot expect to
acquire higher-order skills without having the lower-order skills.
"You’ve got to learn to crawl before you can learn to walk.”
"You’ve got to learn to walk before you can learn to fly." Both
common sense and substantial research support this position
(Fredericksen, 1984).

The back to basics movement received considerable attention and
support during the 1970s and early 1980s. National and state
assessments indicate that progress actually occurred in improving
scores on tests of the basics. That is, overall declines in large
scale assessments represent substantial declines in higher-order
skills that wer: only partially offset by increases in lower-order
skills (Felt, 1985, page 27).

During thls same time span we have begun to obtaln some usable
international assessment results. National and international
results from mathematics assessment have proven quite discouraging
to mathematics educators in the U.S. (Carpenter et al, 1981!;
Travers and McKnight, 198%). Japan, for example, has a higher high

1y
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school completion rate than the United States. Although top U.S.
students do as well as top Japanese students in math achievement,

the mean achievement scores on the entire populations trongly favor
the Japanese.

WHOLE GROUP EXERCISE: 5 minutes. Pick a discipline you you know
reasonably well. Make two lists of "basics" or lower=-order skills.
Tae first list Is to be specific to the AdAiscipline you select. The
second list Is to be skills that are not specific to the
discipline, but essentlal to the discipline. The ability to use a
dictionary to check the spelling or definition of a word might fall
into this latter category.

GROUP DISCUSSION: Using ideas from workshop participants, create a
list of basi~< skills the: are not specific to any particular
discipline. ror each item on the list, check to see if some people
also Included it within their specific discipline list. Finally,
for each {tem on the list, discuss whether computers and other
related technology are Laving or will have any effact. ULook for
general patterns of how computers might make a difference in basic
skills. Are the differences that are suggested pedagogy or
content?

While the past decade has seen {ncreased emphasls on basics,
general educatlional research as well as progress in technology have
been whittling away at this extreme emphasis on lower-order skills. N
Educational leaders have argured that there is too much emphasis on
basics (Sizer, 1984). “In a recent poll of professional educators.
nine out of ten respondents said that better instruction in
thinklng skillis should be a priority In educatlonal planning for
the coring years,® (Beyer, 1984). Moreover, there has been
substantial progress in understanding problem solving and how to
help students to become better problem solvers. An excellent
review of the literature on teaching problem solving is provided by
Fredericksen (1984). A key point Is that students become better at
problem solving in a particular discipline if they are given
specific instruction and practice in problem solving in that
discipline.

For simplicity, let’s keep in mind a "reading, writing, arithmetic"”
definition of basics. Then, to a large extent, we see:

1. There Is use of tuhe:e basics in mary disciplines.
2. There is transfer of learning of basics.

The latter point Is quite important. For example, basic arithmetic
skills learned in a math class are apt to be used by students in
non-math classes. Basic reading skills obviously transfer to other
disciplines, even though there is need for speclial !nstruction in
how to read technical materials such as math and science.

Transfer of learning is one of the most important ideas in
education, and it is also a poorly unde:stood idea. It seenms
desliravle to include In our educational system kasic knowledge and
skills that readily transfer. But many people have a mental image
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of a mind as a muscle, and that exercising the mind develops its

general capabilities. For example, they tend to believe that

studying geometry, algebra and higher math makes one into a better .
thinker and overall problem solver. garllier generations of
educators used the same arguments to support the study of Greek and
Latin. There Is little evidence to support this peslition, and it
has largely been disgarded by educational leaders.

But we now have a new generation ¢f computer educators who feel
that the teaching of problem solving in a computer programming
environment will make students into better problem solvers. Not
surprisingly, research evidence tc support this conteation is
sparse. Indeed, even though mathematics problem solving and
problem solving in a computer proaramming environment seem closely
re,ated, re atively few studies have found transfer in the
direction .: computer programming to math problem solving skills.
Note, however, that high scores on wathematics aptitude tests
correlate highly with achievement In computer programming courses.

INDIYVIDUAL AND TRIAD GROUP EXERCISE: 10-15 minutes. Each
Individual Is to select a specific discipliae and make a brief list
of higher-order skills for that discipline (five minutes). Then,
working in triads, discuss the lists. Look for examples of
higher-order skills specific to one discipline that seem to
transfer easily to .nother discipline. Look for higher-order
skills that seem quite specific to a single discipline, with little
transfer.

DEBRIEF: Via group sharing, make a list of examples of
higher=order skills that transfer Look for patterns, or for some
general theory that would help explalin transference or lack
thereof. Make sure that the discussion includes an examination of
which of these high-transfer, higher-order skills are emphasized in
our educational system. Do computer-related examples get
mentioned?

The discussior. may move in the directlon of simulations or computer
simulaticrs. Research into use of educational simulations supports
the 1dca of giving students opportunities to practice the skills
they will later be expected to perform. For example, many of the
skills required to fly an airplanz can be practiced in a flight
simulator. Good transfer of learning occurs because the fllght
simulator iIs very similar to a real airplane. Similarly, much of
modern laboratory science makes use of very sophisticated
Instrumentation--equipment that i3 beyond the financlal reach of
mo::t high achools. But a number of excellent simulations exist
that can help students galn a deep understanding of a variety of
fundamental experiments. Thelir use is supported by science .
educators (Steidley, 1983).

During the past twenty years there has been substantial research on -
educational simulations covering a broad range of traditional

school topics. The computer-based educational simulaticns

developed under an NSF project directed by Lud Braun in the early

1970s provided excellent examples of what could be done with the

o0




ERIC

Copyright 1925 David Moursund Sesslon 4 Page §

computer equipment avallable to schools at .hat time. Now an
Increasingly wide range of computer-based educational simulations
are becoming avalilable. A recent Ph.D. dissertation at the
University of Oregon contains an excellent survey of the literature
and an in-depth study of a simulation designed to help students
learn key ideas in personal health (Woodward, 1985). The
dissertation study supports the contention that a computer
simulation can be used to help students gain applicable skillis in
the personal health area. In Woodward’s study the simulation was
used as a supplement to conventlional instruction, covering and
reinforcing the same materials. This seems to be an effective
approach.

WHOLE GROUP DISCUSSION (IF TIME PERMITS): Ask workshop
participants to share some of thelr personal experiences in making
use of computer simulations with students. What evidence can the
workshop participants provide on the efficacy of using the
simulations?

Ihree Examples

The issue of what constitutes an appropriate balance between

instructional emphasis on lower-order skills and instructional ‘
emphasis on higher-order skills is crucial. In this section we

examine three examples; in each case we see how technology

(expecially, computer-based technology) is entering the picture.

GROUP DISCUSSION EXERCISE: The three examples given in the next
few pages are:

1. Writing.
2. Mathematics.
3. Information retrieval (databanks?}.

Divide iato groups of perhaps ten people each, with each group
selecting a specific one of the three exaaples. Each group is to
spend about a half-hour discussing the ideas of the example. add
tc and/or expand the ideas. Discuss the likelihood that the
changes that are belng suggested will occur--and If so, when. What
can computer education leaders do to hasten the proposed changes?
Should they do this?

EXAMPLE | (WRITING): The overall process of writing Involves some
lower=-order skills such as spelling, grammar and handwriting. Rut
in total, writing is a high-order process; it requires use of many
higher=-order skills. Both prewriting and writing involve careful
and reasoneéd analysis, interpretatiou, and organization of ideas.
Good writing lavolves repeated revision based on feedback provided
by oneself and others. If writing is evaluated holistically with
emphasis on high-order processes, then a program of study
emphasizing rpeiling, grammar and handwriting does little to
improve a student’s writing.

Technol>gy has produced the typewriter and the word processor.
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Technology has produced the computerized spellling checker and 1Is
now producing computerized grammar checkers. Research has produced
the idea of process writing--for example, as taught through the Bay
Area Writing Project. Process writing Includes prewrliting,
composing, revision (using feedback generated by self and others)
and presentation of the final product.

Recently, the tschnolo¢y and research in writing have begun to
combine. Students are learning to do process writing In a word
processing environrent. Two doctoral siudents at the Universlity of
Oregon are juct cumpleting their dissertations In this area (Boone,
1985; Wetzel, 1¢85)., They have developed a successful model for
helping teachers learu t> teach process writing In a word
processing environment. It seems 1ikely that eventually all
students will enter secondary school having grown up in a process
writing environment; they will be reasonably skilled at using a
word proces-or. Meanwhile, this Is a problem that must be attacked
at both the elementary and secondary school levels. For many years
to come the majority of secondary school students will lack these
word processing and process writing skills.

EXAMPLE 2 (MATHEMATICS): In mathematics, lower-order facts and
skills include vocabulary. notation and computation. The
elementary and middle school mathematics curriculum places
substantial emphasis on students developing both accuracy and speed
in paper-and-pencil computational skills. The core of the grade
school mathematics curriculum is built around such computation.
Generally, performance in computational tasks is a key determiner
as to the mathematics track students follow in junior high and high
school. Thus, tremendous amounts ¢f time are speat on computatlion.
Grayson Wheatley, a well known mathematics educator, estimates that
the typical U.S. student completing the ninth grade has spent 200
hours studying and practicing paper=-and-pencil long divislion of
multidigit numbers (Wheatley, 198C).

Now, of course, we have the calculator and the computer. For many
years, the National Council of Teacher of Mathematins has
recommended increased use of calculators and computers (NCTM,
1980). Kecently NCTM has come out with the even stronger
recommendation that the entire math K-12 curriculum should
incorporate use of xnd adequately reflect the capabilities of
calculators and computers (NCTM, 1985). The recommendation {s thet
much less time be spent on lower-order, paper-and-pencil
computational skills, and that more time be spent on higher-order
skills. Problem solving is to be emphasized throughout the
mathematics curriculunm.

These same NCTM roports peiat to the fact that students do not do
well in transfering thelr mathematical knowledge to other subject
a2reas. For example, many students do not seem to realize that
mathematical techniques are important in the sccial studles.

Social studies courses tend to make relatively little use of vihe
graphing, equation-solving, or mathematical modeling techniques
students learn in mathematics classes. 8izer also addresses the
fact that our secondary school system is quite discipline-oriented,
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whereas real-world problems tend to be interdisciplinary (Sizer,
1984, page (33).

It seems likely that eventually all secundary scaool mathematics
classes will meet in a computer lab, w.th perhaps one computer per
student. Moreover, eventually students will enter secondary school
having had many years of experience in using calculators and
computers as alds to learning mathematics and as alds to doinga
mathematics. [f current trends contlnue, many of these students
will have had substantial experlence with Logo.

Mathematics is a particularly interesting area for discussing the
potential impact of computer-based technology on the lower-order
versus higher-order skills area. From *he point of view of a fifth
grade student or teacher, the long division of multi-digit numbers
Is a higher-order task. But it takes only a few minutes of
Instruction in using a calculator for a typical fifth grade student
to acqulire long divislon skills exceeding the average
paper-and-pencil skills of students wh¢ are several years older.

The calculator and long dlvision example is just the tip of an
iceberg. In calculus, for example, students learn to differentiate
and integrate a wide range of functions. But zomruter programs
(for example, Mu~Math, which runs on a microcompvcter) can
accompl ish such tasks. From the viewpoint of a student just
beginning differentiation and integration, these are certainly
higher-order skills. But from the viewpolint of an accorplished
mathematician they are lower-order skills. The fact that they can
be computerized both lends credence to their classification as
lower=-order skills and allows of a shift of emphasis In thls area
of mathematics education. Some of the time spent developing speed
and accuracy in by-hand diiferentiation and integration could be
spent developing highe2r-~rder problem=solving skills.

In both the writing and the math examples, the overall goal is to
have students develop 'mproved hlgher=-order skills. In both cases
there is research that suggests increased emphasis on lower-order
facts and skills dces littl to improve the higher-order skills.

In both cases technology s serving as a chzage agent or motivation
for considering change. In both cases computers can carry out or
help carry out some of the key lower-order tasks. In both cases
the computer technology is not central to the disciplines--but
provides a strong excuse for reconsidering what is currently done
in school and is an enabler of significant change. The discipl.nes
oy writing and mathematics remain as core disciplines in the
curriculunm.

EXAMPLE 3 (INFORMATION STORAGE AND RETRIEVAL): An excellent third
example is provided by the general area cf information storage ana
retrieval. Here we deal with the basic idea of learninry facts
versus learning where and how to retrieve the facts. Th?
memorization of some facts is essential to everyday functioning and
to developing higher-order skills in information retrieval. But
easy access to large quantities of stored Information (such as in a
large .ibrary) tends to increase the value in having good




ERIC

Copyrigkht 1985 David Moursund Session 4 Page 8

higher-order skills in retrieving Information and using retrieved
information. That is, the balance between memorization of facts
and acquiring thinking skills that make use of facts is shifted by
easy access to information.

Now we have Computer-Based Information Systems (CBIS). This
disclipline has made very raplid progress over the past twenty years.
Gerald Salton has been a leader in the field during this time. It
is Inceresting to compare his 1968 and 1983 books which contain
broad coverages of the field (Salton, 1968; Salton and McGill,
1983). There has been substantial progress both in the underlying
theory as well as in hardware and software. CBIS is now a major
field in computer science and an important part of modern
librarianship studies.

The hardware progress in CBIS is, of course, the driving factor.
For example, In 1965 the University of Oregon was quite proud of
ite newly-linstalled IBM 360/50 computer that cost about a milllon
dvllars. It had two 5-megabyte magnetic disk drives, along with
the more common magnetic tape drives. Now many purchasers of
microcomputers are lInclvdinging 10~megabyte or 20-megabyte magnetic
disk drives. The manufacturer’s cost of a 10-megabyte d.sk drive
Is about $200! One can add a 10-megakyie disk drive to aa apple II
system for perhaps $600 or $700.

IBM is now marketing a magnetic disk storage system that will store
flve billion characters of information (a gain by a factor of 1,000
over the past twenty years.) Five billlon characters is roughly
equivalent to the total contents of a typical elementary school
library. But the whole storage system is smaller than a typical
desk. IBM expects to se!l many thousands of these magnetic disk
storage systems.

Progress in laser videodisc technolcgy for databases is even more
exciting from an educational viewpoint. A laser videodisc is not
erasable, but the videodiscs are quite cheap to produce in
quantity. (Note: Write-once laser videudisc systems have been o¢n
the market for a couple of years. Videodisc systems with
erase/write capabilities are just beginning to come to market.
Currently they are reasonably expensive and not quite as reliable
as one might like.]l That is, once a laser videodisc has been
produced, additional coples can be made by a stamping process not
unl ike that used to mass produce phonograph records. A single
videodisc, less than five inches in diameter, caa store 500 million
characters=--that is, the equivalent of 500 long novels. The cost
of producing multiple coples Is perhaps a dollar or two apilece.

The laser videodisc technology has already entered a mass
production stage for the home hi-fl music system market. A medium
quality laser videodisc player for digitized music now retails for
under $300. While some addtional expense is entailed in connecting
such a laser videodisc system to a computer In order to access
databases stored on videodiscs, !t Is evident that this technology
will provide a major breakthrough in the cost of storing and
retrieving large amounts of information. A half dozen

D4
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manufacturers expect to begin marketing microcomputer laser I
videodisc systems in late 1$8° or early 1986, with prices ¢ pected
to be iunder $1,000 excluding the computer. Indeed, the Atari
system is supposed to be priced in the $500 range.

Sunmina Up

As we nmove out of the industrial revolution age and into the
Information age, it is evident that things will never be the sane
again (Toffler, 1980). Automated factories and computerized robots
will take over more and more of the manufacturing processes.
Conputers wil! become everyday tools of more and more people who
wrk with Information.

As pointed out ‘n the third example of the previous section. is
obvious that compiter technology can be used to store databases and
that this is making an important contribution to the informatlion
Age. What Is less obvious, but perhaps more important, is that 2
database ma)} consist of computer programs. That is, there are an
2ver increasing collection of computer progr- 2 desligned to solve
quite complex problems. One can use a computer poth to store the
progr::s and to execute the prograas.

In the past the programs that couid be stored, retrieved, and used
were designed to accomplish relatively specif'z tasks. For
evample, there are computer programs to draw a grap*, solve various
types of equations, compute stat.stical analyses, or project a
company’s sales based upon previous sales data. But over :he past
few years, computer sclence researchers have made suYstantial
progress in artificial intelligence. In particular, they have
developed the idea of "knowledge-~based expert systems.* These are
computer programs that contain and use the knowledge of a human
expert or a collection of human experts. The potential of such
artifically intelligeat computer systems Is so immense that it has
recelved international at%satlon. The "fifth generation” project
In capan has led to major responses in bhoth the Unlted states and
In Europe (Feigenbaum and McCorduck,1983).

In the United States there are now a number of companies that
produce Knowledge-based expert systems. A few of these systems are
now routinely used in some hospitals for medical Giagnostic work.
Otuers are used to procpect for minerals, aid in drilling oll well,
and design advertising campaigns. A recent article in "The Wall
Street Journal® indlcated that about 50 systems are currently in
use and another thousand are at various stages of develupment
(Davis, 1985).

Progress in artificial intelligence means that more and more
highker~order problem colving tasks will be accomplished by merely
retrieving an appropriate computer program and feeding data to that
program. That 1s. romputers make many higher-order :asks into
lower-order tasks. Ezamination of the potential impact on
mathematics education alone, fcr ervample, has hardly begun. An
excellent summary of some of the key ideas is provided in the
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ecent NSF-supported work of Jim Fey at the University of Maryland
( rey, 1984). Our educational system has not yet begun tu cope

with the idea of an “invertei” mathematics curriculun, with
students learning to use soptisticated software to accomplish

A

higher-order tasks, and not Jearning the underlying basic skills or
theory.

At the same time we are coming to understand limitations of
computers and we know many tasks that people do much better than
computers. Writing, speaking, and interacting with people all
provide excellent examples. In a one-on-one conversation, for
example, non verbal communication skills often are dominant. These
are uniquely human skills.

WHOLE GROUP EXERCISE: Make a list of higher-order skills that seem
likely to remain in the province of humans (that is, skills in
which humans are far superior to computers) for many years to conme.

DEBRIEF: This is, of course, a high tech/hioh touch ex2rcise. We
are looking for high-touch =xamples that take unigque advantage of
human problem solving skills.

Another area of human dominance 1s Interdisciplinary problem
solving. Listen to a group of professors discussing research and
development to improve education. The discussion may range over
many academic disciplines, grade levels, and types of schools. It
may cover budgeting, teacher training, parenting, the influence of
television, and the role of computers. Such a discussion vividly
illustrates higher-order skills. ©uch tkills can be supplemented,
but clearly cannot be supplanted, by access to computers.

OQur current educational sys -w was, In essence, developed before
the iInformation age began. Even aow, relatively few schools have
as many as one computer work station per twelve students. (That
Is, very few students have access to a half-hour of computer time
pe. day.> But continued rapid progress In the design ard
manutacture of computer hardware suggests that computers will
eventually be ubiguitous (Wilson and Ticer, 1985). That is,
today’s first grade students will live their entire adult
lives--work, play, ani study--with easy access to compu..rs with
perhaps a hundred times the capabilities of the microcomputers that
are now popular In our schools.

[f we assume that eventually computers will be an everyday tool, we
must ask where students will learn to make effective use of the
tool. For example, the use of computers as a graphics aid might be
teught in a mathematics course. But graphics is useful in many
disciplines; students should graph data in social studies corrses
as 4ell as In science courses. Computer graphics is important in
graphic arts work and in technical drawing.

The poinrnt is that computers are an Iinterdisciplinary tool. While
Initial instruction in use of a specific plece of sofiware might be
relegated to a partlicular course, students need instruction and
practice in using the software in many courses. It cannot be

3b
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issumed that transfer of learning will automatically occur. This
creates an Immense teacher inservice probles. Eventually all
teachers will need to know how to work with students who have grown
up with computers and who use computers as an everyday tool. All
teachers will need to know both those aspects of computers that are
most relevant to thelr own academic disciplines, and how to help
s*udents use computers ay a general-purpose tool In thkeir
discipiine. Research is needed on effective inservice for
accomplishing this teacher tralnlng task. A start is provided by
the research ~f Ferres (1983). H!: research provides a model for
effectiv2 lnservice of elementary school teachers who want to use
Logo in tkeir classrooms.

There {s much basic research still to be done on lower-order versus
higher~order skills. But the much larger rescarch challenge is to
gain the knowledge needed to Iincorporate computers into this whole
area. A suggesiion for the way technology Is leading us is
p.ovided by the high tech./high touch ideas of Nalsbitt (1982). It
seems likely that high tech/algh touch-oriented research wiil
discover that increased use o:i computer-based technology will do
two things:

1. Glve an increased advantage to a person with high-order
interdisciplincry=oriented skills who has been educated to
make effective use of the technology.

2. Maintain or increase the importance of "people-criented”
skills.

Researcih on the role of intra- and in.er- personal skills ln an
increasingly technological society may prove particularly
rewarding. For example, the computer equity Issue is cften studied
by looking at numbers of men and women taking varlious computer
ccience courses or making certain types of uses of computers. The
results are often used to argue for increasing the number of women
In computer sclence courses. Suppose, Instead, that a combination
of computer application and interpersonal skills are much more
broadly useful in a highly computerized society. We might then see
an inequity running in the opposite directlon and begin to
encourage men to take approjriate coursework to Iimprove their
interpersonal skills.

WHOLE GROUP DISCUSSION: Have workshop participants share their
ideas and experiences on the topic of the previous paragraph.
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COMPUTER EDUCATION LEADERSHIP DEVELOPHENT WORKSHOP

Session 5
Problem Solving

Goals:
1. To understand the meaning of problem and of problem situation.

2. To learn to differeatiate between relatively formal and
relatively informal problems and problem situations.

3. To understand possible roles of computers in problem solving,
and especially to understand the idea of a computerizable EFFECTIVE
PROCEDURE.

4. To understand how an orientation toward computer-assisted
problem solving might change _he overall curriculunm.

2. To develop some ideas on how to make use of our increased
knowledge about problem solving.

Note: This Session is divided into two major parts. The first
part is foundational material. It is helpfvl i{f workshop
participawnts read this material in advance of the workshop.
Alternatively, this Session could begin with a relatively formal
presentation of the Kkey ldeas. The second part of the materials
includes activities and group aiscussions in the usual worksbcp
format.

Part 1: An Overall Task of Education

Human belings are proklem soivers. At a consclous and subconsclous
level we contemplate possible actlons and possible outcomes of
these actions, We analyze cuarrent situations and desired changes
to these situations. We take action based on our conscious aud
unconsclious analyses. In dolng so we draw upon knowledge stored in
our own head (personal knowledge). We often also seek out and make
use of some of the accumulated knowledge of the human race that is
stored outslde our own head.

The totality of human knowledge can be divided into dlsciplines or
problem areas such as anthropology, blology, chemistry, etc. Each
discipline has Its own specialized vocabulary and notation,
techniques of inquiry, methods of training, and accumulated
knowledge. The notatlion of music, for example, ls qulite different
from the notation of mathematics. This means that it takes a
reasonable amount of education within a discipline to merely
communicate with others within the discipline.

Each discipline has its own specialists who work to lncreas: the
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accumulated knowledge of the discipline. They work to define and
solve general categorles of problems falling within thelir
disciplir Generally these speclialists are very talented within
the discipiine, have studied and practiced the discipline for many
years, and werk long hours.

It is hard to master a dliscipline to a level where one can be a
successful teacher and/or researcher. It is not easy to develop
new ideas and to expand & well established field of study. This is
especially true in vertically structured disciplines such as
mathematics, blology, chem!stry, physics ard other sciences where
the frontiers build upon many years of accumulated research
results.

The issue of spec.alized talent is Important. Each human seems to
have a unique set of potentiale. Howard Gardner has identified
seven distinct types or areas ¢f human intelllgence, such as
lingulistic, musical, logical=mathematical, and so on (Gardner,
1984). The people who are at the frontiers of each discipline tend
to have consliderable natural tslent or native intelllgence within
the discipline. This, combined with long and hard work, allows
them to master the discipline so they can discover new results and
In other ways advance the discipline.

The accumulated knowledge within a single discipline, such as
mathematics, may represent the work of tens of thousands of
researchers working over many hundreds of years. These researchers
have identified key problems within the discipline and “ave solved
many of these problems. They have developed both specif'c methods
for solving specific problems and general methods for attacking
problems that have not yet been solved or are not readily
identified as falling into the "solved® catego:y.

Sometimes progress within a discipline makes it possible for non
spe~lialists to solve certain types of problems that formerly could
only be handled by specialists within the discipline. Consider,
for example, the difficulity of doing long division or working with
fractions using Roman numerals. The development of the
Hindu-Arabic notatlonal system, along with the decimal point and
the zero, were all major achievements. The handheld caiculator is
a more recent aid to problem solving in m:.thematics.

The accumulated knowledge of the human race can roughly be dlivided
into three major categories:

1. Personal knowledge. This is the collective knowledge
(lncluding all experiences) carried In people’s heads and
bodies.

2. FPublished knowledge. This Includes books, ardlo and video
tape recordings, films, photographs, data s’ >red on
computer-readable media and oti.er materials that can be
accessed by peo}; e. Note that It ma; take considerable
education and/or use of appropriate equipment to uccess the

Q Knowledge.
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3. artlfacts. Thls includes hand and power tools, cars,
microscopes, our electrical power grid, bulidings, factory
equlipment, etc. As with published krowledge, it may take
considerable formal education to learn to make use of some of
these artifacts.

From a high tech/high touch point of view, one might suggest that
Category | 1s high touch while Categories 2 and 3 are high tech.
Once I internalize knowledge, actually make it part of me, it
becomes high touch. It is stored in my mind and body. I use it to
talk, listen, read a book, ride a bicycle, or drive a car.

Much of the accumulated knowledge of the human race {s the high
touch knowledge belonging to individual people and making each
person unique. Each person, evan identical twins, has experiences
contributing to this uniqueness. One can access some of this
Knowledge by use of Interpersonal communication skills. Some
people are much more skilled than others in such interpersonal
communication.

Our informal and formal educational system helps build an interface
between the accumulated knowledge of the human race and the general
interests, needs, and capabilities of each individual growing up in
our society. The dlagram given below suggests this interface.

Note that the *‘Person” on the right must have personal knowledge in
crder to access and make use of the accumulated knowledge. This
personal knowledge is part of the collective personal knowledge
labeled "1. Personal” In the box on the left.

i Accunmulated

i Knowledge : (rewmcmccccccc-- Y cemeeemme———-
+ 1. Personal ' Education i Person !
i 2. Published ! (mmemmccc e e 3  emccemmma=a-

3. Artifacts

The education neeced for interfacing hetween the accumulated
Krnowledge of the human race and an individual perenr can be dlvided
into three major categories.

1. General informa! esducation (life experiences) and general
formal educatton (such as the three R’s) which is basic,
interdisciplinary, and assumed to be ccmmon to the core of
many dlsciniines and human Interactlons.

There does not seem to be any particul ir advantage In drawing
a flne llne between Informal and formal educatlon. Much of
the knowledge needed to function successfully in any
particular society can be acquired through the informal
educational process. However, formal educatioun Is now a
standard part of our soclial system. In our formal educational
system one can identify tle strands which extend over several

bz
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years In a school dlistrict’s curriculum. These are the baslics
that are conslidered sufficiently important to be covered in a
spiral approach designed to help all students gain a useful
level of knowledge and skills. Most published material
assumes the reader wii:l have this basic core knowledge.

2. Specialized training at an Introductory level |in
dliscliplines considered by our soclety to be particularly
important. The typlical school curriculum offers a number of
specialized course. at the secondary school level. High
school courses In chemistry or psychology are representative
of the introductory courses in specialized areas. Note that
many other topics, perhaps deemed less Important or universal,
are taught outside the formal school system. Also, there are
considerable differences in what courses are offered in
variovs schools throughout the country.

3. Learnlng to use the artifacts (tnols, devices, aids to
problem solving) of one’s civilization. Very young children
know how to flush a tollet, turn on an electric light or a
television set, use a telephone, and use clothing made of
synthetic materials. They easily learn to make use of these
parts of the accumulated Knowledge of a variety of
disciplines. The artifacts--aids to problem solving--of a
civilization can be roughly placed on a continuum based on the
amount of formal schooling required. The left-most point on
the continuum would be artifacts and aids to problem solving
requiring no formal schooling to learn to use. Near the right
end of the continuum would be those artifacts and aids to
problem solving requiring a great deal of formal schooling to
learn to use.

Artifacts and aids to problem solving falling near the left end of
the continuum particularly interesting because they do not involve
formal schooling. Childrex learn to accomplish a wide variety of
tasks (that is, solve a wide variety of problems) through informal
instruction, imitation of peers, or trial and error.

Each artifact or ald to problem solving is associated with some
problems that humans know how to solve. In that sense, one can
also consider a continuum of problems. We clearly are inte:=sted
in whether (and if so, how) computers might move some proble-s from
the "requires some or a great deal of formal schooling®” categury
into this "requires little or no formal schooling” category.

Fach of the three interface-education categories can be examined I[a
light of progress in computers and related technology over the past
forty years. Such an examination suggests that our educational
system will need to make major changes as computer technology
continues to progi‘ess and computers become more and more readily
available.

Inpact ot Computers

6
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One can view the computer as the heart of a new discipline which Is
called computer and Information science. Peoplie acquire informal
knowledge of this discipline through ads, television, movies and
comic books. Schools need to decide whether this discipline
belongs in the multi-year strands that form the core of a general
education. Or, should computer and information science pe
considered as a more specialized discipline, with an introduction
being available in high school, and more specialized and deeper
courses avallable only In post secondary education?

That is, to what extent do we place computer and information
sclence into Category 1 and to what extent into Category 2? Many
school systems are placing this discipline in both categories, with
the strands starting as early as kindergarten or the first grade.
Essentially all school systems have placed computer and information
science into Category 2, with courses starting at the ninth grade
or earlier. A number of state legislatures have mandated computer
literacy~--that is, they have required that students pass a computer
literacy course or a comparable exam.

One can also view computers as a new instructional delivery aid.
Research suggests thls technology can help students learn more,
better, faster (Kulik, Bangert, and Willlams, 1983). With the helgp
of CAL, a typlcal student can acquire more personal knowledge in a
shorter period of time. That is, some of the formal education
goals in Categories 1| and 2 can be accomplished better/faster via
CAL.

But most Interesting, and most challenging to our formal
educational system, is how computers affect the interface betweem a
discipline and students. A young person solves the problem of
needing light by learning to turn on an electric light. In essence
the flipping of a light switch is "telling” a very sophisticated
electrical system to "Give me light.”

In that same sense, pushing a sequence of buttons on a calculator
Is telling the calculator to solve a certaln cate jory of
computational problem. But thls telllng requires more formal
schooling than that required to learn to flip a light switch.
Running a graphics package on a microcomputer and giving it a set
of data to graph is telling the computer to solve a particular
graphics problem. But this requires more formal schoolirg than is
required to learn to use a calculator. Computers are making it
possible for an ever increasing set of problems to be solved by
merely telling the problem to a machine. But the telling process
remains quite sophisticated and requires substantial formal
education in many Instances. It Is this fact that ties together
the general jdeas and activities of this workshop.

Part 2: Workshop Activitles

I believe all educators list "problem solving®" as one of the major
goals of edu.ation. What is most interesting is to sce that each
discipline has its own concept of what constitutes a problem and
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what it means to learn to be a problem solver. Math tends tc¢ have

the most stralghtforward definition, and the most writing and .
research on problem solving has been done in this area. But as we

explor: problem solving in this session, we will have in mind all
disciplines. We are looking for unifying themes in problem solving P
and how computers affect these themes.

PROBLEM SOLVING FANTASY TRIP: (Five to ten minutes) Select a
discipline that you know well=--perhaps one that you teach. We will
do a fantasy trip exploriny the nature of problen <clving within
that discipline. (Note: A guided fartasy ls presented ir. a slow,
calm soothing voice. There can be frequent pauses, especially
between paragraphs. Allow time for participants to build the
necessary images in their minds.)

Please get yourself into a comfortable position. You won’t
need to take notes, and you may want to close your eyes.
Begin to pay attention to your breathing. Notice how deeply
you are breathing, and feel the flow of the air into and out
of your lungs. Sense the presence of others {n the room, and
hear their breathing. You may find that your body is
beginning to relax.

Now I want you to begin to think alzout an academic discipline

that you know quite well. Think about that discipline and how

you developed your competence. See yourself stucdying and .
practicing within the discipline. Sense how your body feels

when you function well in the discipline.

Continue to breath slowly and comfortably. You are a fully
compeient adult, able to solve the problems of your
dlscipline.

And now let come to your mind a specific example of a problenm
you have soived within your discipline. 1Imagine the problem
and the situation in detail. What was the source of the
problem? What did you do to help you clarify and understand
the problem? What steps did y~u take to solve the problem?
Did you draw upon information you had previously memorized?
Did you make use of reference materials?

Review the problem solving process in your mind. Dlid you draw
upon your formal academic background? DIid you make use cf
interpersonal skills? Did ycu work long and hard? Experience
once again the satisfaction you felt in solving the problem.

And now, as you continue to breath slowly and comfortably, I .
want you to return to this workshop room. Your mind and body
are relaxed and alert. You are ready to debrief in trlads.

DEBRIEF IN TRIADS: Share the particular area and nature cf problem
solving that you encountered in your fantasy trip. Pay particular
attention to whether “"problem solving” means the same thing to each
member of your triad. To what extent was your problem solving
situation high tech, to to what extent high touch?
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DEBRIEF IN WHOLE GROUP: Make a list of the problem creas and/or
types people in the workshop discussed in thei» triads. Does
problem solving mean math to most people? Note that many people
experience math anxlety (Toblas, 1978). Thus, if such people tend
to equate "problem solving® with math, they likely experience
problem solving anxiety. Get workshop participants from non-math
disclplines to give examples of problems they have thelr problens.
It Is Importawit to stress that every discipline has problems and
teaches problem solving.

We have not yet defined the term "problem.” It should be clear
from the above discussions that each person has thelr own concept
of what constitutes a probler, and different alsciplines use the
word In different manners .or me the key characteristics of a
problem are:

1. The situation under consideration !s reasonably well
defined. This means that both the given (initial) situation
and the goal (desired end) si{tuation are una~rstood.

2. I am able to take various actions that I preceive may
contribute to moving from the given to the goal state.

3. I have involvement with or ownership of the situation, so
that I desire to take actions that may lead to reuching the
goal.

The latter characterlstic, ownershlp, Is often lgnored when people
talk about problems. The first two characteristics are often
stated more formaily. For the remainder of this workshop session
we define a "formal problem”™ to be one which includes (Polya,
19573

1. Gjijven initial situation. What is known? What is

the current situation?

2. G23l¢s). What is the desired final situation? How

can one tell if the goal Is achleved?

3. Quijdelines, restrictlions, allowable operations.

What are the rules of the "game?” What types of activities
are allowed as one works to move from the given inittal
situation to the desired goal state?

The overriding key characteristic of a formal problem is that the
Glvens, Guidelines, and Goals--and a solution procedure, if one is
known--can be communicated over time and distance. This might be

. done strictly within one’s own mind. I recognize a situation as
being like a problem that 1 have successfully dealt with in the
past. I analyze the situation to make sure the Givens, Guidelines

’ and Goals match the foirmer situation. If they do, I apply the
solution procedure I previously used, knowing that this will solve
the problen.

But I don’t need to memorize everythlng. Suppose that I recognlze
the situation under consideration iIs somewhat familiar and that

ERIC 6
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likely others have dealt with it sometime in the past. I can go
into an Information retrieval mode. I can talk to friends u: use
reference materials. My goal is to retrieve information from
sources outside my o'n head on what steps to take to solve the
problen.

This type of Information retrieval Is a key concept in problem
solvirng. It provi.¢s a solid link to the computer field, since
computers are quit: useful for the storage and retrieval of
information. I can improve my ablility to solve problums by
improving my ability to retrieve informat.on about how others have
dealt with the same or somewhat similar situations.

TRIAD GROUP ACTIVITY: To what extent is problem sclving merely an
information retrieval activity? triad group members are to share
per=osnal examples of problems that require more than just
retirrleving information.

WHOLE GROUP DISCUSSION: Many problems we encounter in our everyday
lives are uniqu- to ourselves. Moreover, even if they are 10t
unique, we have no easy way to retrieve information about how
others have dealt with the problems. Perhaps the knowledge exists,
but is merely part of the collected pool of personal knowledge that
people carry in their heads.

The discussion might lead to Issues such as creativity or solving
problems that no one has previously encountered. In any event, we
are often faced by problem solving situations that are dlfferent
from what we have previously encountered and for which we are not
able to make use of external sources of information.

The discussion may also lead to examples of situations that are
often called problems, but lack one or more of the three
characteristics to be a formal problem. If the situation one Iis
dealing with appears to have only some of these characteristics,
we call it a problem situation. Most real -werld “"problems” are
actually problem situations.

It may ke difficult to make use of the accumulated knowledge of the
human race in dealing with problem situations. One approach is to
transform the problem situation into a formal problem. That is,
one first formulates as a formal problim the task of transforming
the problem situation into a formal proklem. The flrst problem one
attempts to solve is to transform the original problem situation
into a formal prokiem. Such meta problem solving activities are
generally considered to fall on the high end of Bloom’s taxononmy.

For example, consider the “problem”™ of equity in computer
education. We can come to understand the glven (initial,
situation. Kids in rich school districts and/or who have rich
parents likely have more than average computer access. Boys may
get more hands~on computer experience than girls.

But what do we want for the final goal state? And what are the
means at our disposal to help acﬁleve this state? For example,
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both my wife and I are PhD-level unliversity faculty members. I
know quite a3 bit about compute."s and mathematics, while mny wife
knows guite a bit about psychology and psychotherapy. Our children
have grow u4p In a home environment which is quite different than
that experienced by most kids. It is a very intellectually rich
environment, with books, computers, and emphasis upon acadenmic
excellence. To achleve equity should we expect schools to

dupl icate this environment for all kids?

Progress in formally deflning the equity problem allows people to
share ideas on how they attack and perhaps solve the problem.

There is now a substantial literature on computer equity. Some
pieces of the probklem have been carefully defined. One can read
articles on how to achieve equal male/female enrollment patterns in
high school computer courses.

TRIAD GROUP ACTIVITY: Ta trlads, give .xamples of pleces of the
computer equlty provlem situation that seem to be more well defined
(more formal) than others. Share personal experiences of what you
and/or your school have done to help solve these pleces of the
computer equity problen.

WHOLE GROUP DEBRIEF: Ask triad gruups to share. Help the workshop -
participants to be aware that one way to attack aa ill defined
problem situation is to separate off smaller, more well defined
pieces. That is what the triad groups were asked to do with the
equity situation.

For another example, consider the “"problem" of software plracy. We
understand the given initial situation, with large numbers of
people making illegal copies of softwrre. We might agree on a
desired flnal state, with no lllegal coples being made. But what
are the means at our disposal to move from the given initial
situation to the desirel goal situation? How much effort is our
socliety willing to put Into decreasing software piracy? If time
permits, repeat the previous triad group exercise, but this time
using the softwire plracy lssue.

Formal problems are nice in that one can study them In detail and
one can do research to see if others have encountered and solved
the same problem. Note the value of penple learning the vocabulary
of various problem areas so they can communicate, make use of
reference books and periodicals, and build upon :the work of others.
And keep in mind that merely because a problem 18 formal does nct
mean that people know how tuv solve it or even that it is solvable.

Obviously some problem areas are more “formal" or well defined or
“sclence-11ke”™ than others; that is, they lLend themselves %o the
type of stvdy and communication described in the previous
paragraph. Indeed, my brief definition of science is, "Science is
description and prediction.” In a science it is possible to
communicate one’s ideas and work over time and distance. It is
posslible to build upon the work of others==-to have cummulative
progress over time, with contributions by widely separated
Individuals. Computers are an aid in derﬁgoplng the science of

)




R R R R R R}

Copyright 1985 [lavid Moursund Session 5 Page 10

problem sc¢iving, or in making more disciplines or academic areas tv
be more science-like.

WHOLE GROUP EXERCISE: Consider a 10-point scale, vith a 1 being
disciplines with the fewest formal problems and a 10 be!nyg
disciplines with the most formal problems. Label your end points
using disciplines that you understand reasonably well. MNow, where
does the discipline of education fall on your scale? Collect data
from all workshop participants. Next, where Jdo you think education
will fall on yov scale twenty years from now? ULollect data from
all workshop participants. The discussicn might move in the
direction of how computer-assisted iearning can be viewed as an
attempt tc make education into a more formal prokblem.

I have used the above exercise ipr a nviber of wo:kshops.
Disciplines used to label the i point include writing, poetry,
music, art, and history. (Note that there tends to be l'ttle
agreerent here. but one can detect patterns in the respoiges.) The
10 point on the scale is usually thematics. Education Is then
glven a rating ia the 3-5 ranjye, with a few people rating it lower
and a few higher. If time permits in a workshop, it is interesting
to have a discussion among thcse who rate education well outside
thke 3-5 range.

Generally people’s ratings for twenty years from now are higher
than their current ratings. That is not surprising. Both igarning
theory and teaching theory are making progress. We are gradually
Isolatii.g specific educational problems that can and are beiny
solved. Methods for solving these problems are zcommunicated over
time and d'stance. They are bullt into our preservice and
Inservice teacher training programs. They are built into our boc s
and other instructional materials.

TRIAD GROUP EX7.RCISE: Give examples of specific educational
problems that are relatively formal and wnich we know how to solve.
Share examples from your school or school district where such
solutions have oeen implemented.

WHCLE GROUP DISCUSSION: Have triad groups share what they learn.
[f discussion lags, bring up the idea of an Individual Educational
Plan (IEP) used in special education. Special eaucation has made
significant progress toward identifying and solving a number of
speciflic prokiems of special needs scudents. In some states
computer!zed databanks are being developed which contain detailed
descrip:ions of special education probleas and ways to attack these
problenms.

¢ might ask why we don’t have IEPs for all students. The idea of
ind!vidualizing lustructlon for ail 3tudents is quite appealing to
rany educators. )

Effective Procedure

Let’s look ot a simple math problem to help lncrease cur
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understanding of formal problem solving.

I go into a sture and see an item that I have come to
buy. I note that it costs $13.25. I give the clerk a
$20 bill. How much chauge will I receive?

Even here [t Is not cls - that this situation actually satisfies
the three-part definit: to be a formal problem. There may be
nissing Information--su. 43 the fact that there is a six percent
sales tax. Is tne $20 a Canadian bill, while the p ce is in S
dollars? Am I allowed to ask another student the answer? Or, can
I use a calculator?

For the momeat let’s suppose that this is indeed a formal problen,
that there is no trickiness and thai the proklem Is to be solved
using mental operations along with pencil and paper. With minimal
mental effort I translate the proublem into a paper and pencil
computatica and carry out the computation.

20.C0
- 13.25

I then tranwlate the 6.75 back into $6.75 and I am done.

Many real-world problem solving situations are handled by following
thke steps just illustrated. The steps are:

1. Understand the real-worlid problem, determing the givens,
gu:delines and gcals.

2. Translate the real-world problem into a formal problem of
2 type one has previously studied and knows how to solve (in
this casr., a pur? arithmetic computational problen).

3. Solve the formal problem if possible (beiny aware that not
all formal problems ave sclvakle). This might be done vsing a
solution procedure retrieved from one’s head, or a solutioa
procedure stored elsewhere.

4 Translate the results back into a solution to the
real-w-rld problem

Here and earlier we used the egpression "solution procedure."
Computer scientists often use the expression EFFECTIVE PROCEDURE.
Consider the following definition «f effective procedure.

An effectlive procedure |s a detailed step-by-step set of
directions that can be mechanically interpreted and carried
out by & specified agent, and that has been designed to solve
a certaln category of problenm. ’

It Is not Inherent to the definition of effective procedure that it
actually succeed in solving the problem. S.udents write computer

programs that are decsigned to solve certain proklems. The progranms
can be mechanlcally Interpreted and carried out by a computer. But
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the progranmns may contain syntax and logic errors.

We are particularly interested in formal problems which have
e{fective procedures that have been proven to solve the problens.
Yor the remainder of this ses:lon we define a formal. solvable
problem to be one for which we have an effective procedure which
has been proven to solve the problen.

Each disclpline has its own types of “"agents” for carrying out the
steps In eftective procedures for formal, solvable probiems. Our
overriding concern here |s the computer as an agent. The computer
is an interdisciplinary aid to problem solving--that is, it is a
useful ageat in many disciplines.

A computer sclience researcher tends to be concerned with whether a
problem can be solved by a "theoretical computer® (such as a Turing
machine) and |s not concerned with whetner it might take milllions
of years. Reallty dictates that peogrle be concerned with getting
problems solved in a reasonable amount of time using machines
currently avallable to them. To simplify the discussion in the
remainder of this session l=2t’s agree to use thc following
definition.

A problem is szid to be a

(PSCP) if it satisfles all of the following conditionsz:

1. It is a formal problem.

2. An effective procedure is known for solving the problenm.
3. The effective procedure can be carried out by a computer
(or by computerized equipment, such as a robot).

4. The effectlive procedure can be carried out in a
"reasonable” time and at "reasonable” expense using hardware
and scftware currently availabie.

The ciass of PSCPs continues to grow through the development of
better hardware and software, through research into various
problems in every discipline, and through research in computer
science.

Now we are at the core of where we are headed. Computer-assisted
problem solviang is important because problem solving is important
~1d because computers can help solve a wide variety cf problenms.
Think about the following general steps in solving a problem. This
set of steps is appilcable only to certain types of problems, those
that can be transformed inte PSCBs.

1. Understand the problem. This means understand the givens,
guidelines, goals. It often requires both a broad general
educat’~n and specific knowledge about the problem area.

2. Recognize or come to realize through working on the
problem that It can be translated into a pure computer problemn
for which a (computerized).effective procedure exists and is
avallable to you.

3. Translate the original problem Into a pure computer
problem meeting the crliteria/model of the effective procedure
avallable to you.
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4. Have the computer carry out the effective procedure,

5. Translate the results back iInto the vocaculary and
situation of the given problen.

6. As besc as possible, check to see if the oviginal problenm
is now solved.

EXERCISE FOR INDIVIDUALS: Each person is to select a solvable type
of problem within their own discipline--a problem in which a
computer can aid In the solution process. Make sure that it
satisfies the three-part definition of having well defined givens,
guidelines,; goals. Now mentally work your way through the sixz step
process, thinking about each step. What type of education is
needed to prepare one to be able to carry out the steps?

DEBRIEF IN TRIADS: Share what you have learned with members of
your triad. It Is most instructive if different disciplines are
represented In this small group discussion.

This exercise should also be debriefed in - whole group setting.

My experience is that wany workshop participants are not awle to
think of good examples. The!r training and experience have not
emphasized this problem solving way of viewing the world. It takes
considerable tralning and experience to develop this way of viewing
various disciplines. As a ~onsequence of being in the workshop, it
is expected that some people #ill make progress in incorporating
the idea of PSCPs as part of the way they view each discipline.

For me, the above analysis and discusslion suggests that withlin =ach
diacipline we should study:

1. The general types of probiem situations with which the
sukject is concerned. This requires acquiring a basic talking
and reading level of knowledge about the subject. The
vocabulary may be more or less formal. However, we are
looking for overview knowledge, knowledge that a person is apt
to internalize and not quickly forget. This is part of what
we called Category 2 knowledge earlier in this Session.

2. The retrieval of information (from the accumulated
knowledge of the human race) for this discipline. Note that
sometimes the information one reirieves will be a computer
program to solve a particular type of problem. If a computer
Is used to retrieve this information, the same computer may be
used to carry out the effective procedure represented by the
progranm.

3. Th. types of steps one c~n take to solve problems within
the discipline. (What are typical guidellines In formal
probleas within the discipline?) In music, for example, one
can play certain types of chords on different types of
instruments, transpose to o different key, or sight read. In
art, one makes use of certain media, shows perspective by size
and placement, and represents emotions by appropriate use of
colors. In math, one can draw a graph, carry out computations
and solve equations. In sccial studies, on~ can arrange data
into a database and then represent it in a graph, in order to
support the argument one is writing in an essay. In chemistry
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one can carry out laboratory experiments. Each discipline has
its own unique types of allowable operations as well as
drawing upon nore universal types of operaticns.

4. What constitutes a formal problem within the discipline?
Examples of formal problems that can be sclved. Examples of
formal problems that have not been solved or ithat are not
solvable, Insight into what makes a formal problem easy or
difficult to solve.

S. A definition of "soivable formal problem specific to the
discipline, as well as the notion of a computerizable
effective procedure. That is, study so.vable formal problems
within the discipline hoth of non-computerizable and
cornuterizable types.

6. Study of some by-hand, bock-assisted, computer-assisted
and other methods that exist for executing the steps of
effective procedures within the discipliae. The goal is a
thorough understanding of effective procedure and some
understanding of various agents involved in effective
procedures.

7. Lots of practice In translating problem situations
(especially real-world problem situations) into formal
problems (and, where possible, into solvable forwal problems).
8. Study of what to do when a problem is not within one’s
repetoire of solvable problems. (I don’t have access to an
effective procedure that can solve it. I don’t know If a
procedure exists. I am uuable to carry out the steps of the
effective procedure I have access to.) This is particularly
important in tke social sciences and humanities since most
so-called problems in those areas do not satisfy our
definition of formal problem. Computers are of more limited
use in such areas.

It musc be re-ognized that most real-world problems are
interdisciplinary. Thus, an educatlional system should provide lots
of practice in applying the ahove ideas to Interdisciplinary
problem solvingy situations.

Out of this type of analysis we begin to see how computer-as-tool
affects the teaching of various discliplines. The basic nature of
each discipline remains unchanged. But in every discipline
computerized information retrieval is of growing Importance. In
scme disciplines thnere are relatively few formal solvable problens,
still fewer PSCPs, and the PSCP approach is of relatively little
value. 1In other disciplines this approach may cover a significant
portion of the discipline. The basic curriculum of these
disciplines may eventually undergo substantial change due to
computers.

Another way to discuss the above ideas is to talk about
metaknowledge. While I have a Ph.D. in mathematics, over the years
I have forgotten many of the detalls of how to, solve various
categories of problems. I still have knowledge of what categories
of problems are solvable and I have Kknowledge of general categories
of methods used Lo solve these problems. I call this
metaknowledge. Might part of our formal school time be spent
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speclfically in developling metaknowledge in a wlide variety of
disciplines?

EXERCISE: Working individually, make a list of five major
disciplines and/or curriculum areas that you feel you know quite a

. bit about. Each discipline/curriculum area should be limited to
your own academic level of interest or expertise. Thus, one might
plck math in grades 6-8 or graphic arts in grades 10-12. Then
order them on the basis of what part of the discipline/curriculum
area consists of PSCPs. After your list is complete, share it
within your triad. If time permits, debrief in the whole wcrkshop
group.

EXERCISE: Select one PSCP from a dicipline and curriculum area
that you teach or have taught. Share it with members of your
triad.

DEBRIEF: The concepts of formal solvable problem and PSCP seem to
be hard for teachers to grasp. Mct all pure problems are solvable,
and not all solvable problems can be solved by computer. It is
desirable that each workshop participant get firmly in mind one
example of a formal solvable problem that can be solved by
ccmputer. This iIs most meaningful if the example is within a

. discipline the person knows well.
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COMPUTER EDUCATION LEADERSHIP DEVELOPMENT WORKSHOP

Sesslion 6

Goals of Computer Fducation

Goals:
1. To create and examine a list of overall purposes or major
objectlives of education; to dlscuss this list In igat of comput.rs
and related technology.
2. To examlne a typlical llat of goals for Instructional use of
computers In precollege education; to understand strengths and
weaknesses of these goais.

B 3. To understand Instructlional computing goals from a problem
solv.ng polnt of view.

The history of instructional use of computers in precollege
education dates back to 1960 and before. The programming language
FORTRAN we¢s developed durlng 1954-1957. While this language was
designea mainly to fit the needs of engineers and physicists, there
were tome gulte early efforts to teach computer programming in
FORTRAN to high school students. t was soon dlscovered that hlgh
schoal students with a good background in mathematics could learn
to program in this language. However, few schools set as a goal
that thelr math=orl.uced students should learn FORTRAN.

In the 1960s computer-assisted learning (CAL) research at the
precollege level received considerable federal funding. The work

. of Pat Suppes from Stanfcrd showed that comgputers céuld be an
effective aid to students. He used a tormat of ten minutes i day
of computerized drill and practice to supplement tradltlonal
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instruction. However, fev schools set as a goal that their
students should make daily use of CAL.

In 1972 the Conference Board of the Mathematical Sciences
recommended that all junior high school students should take o

course designed to make them computer literate. Two courses were

recommended, on: assuming a higher level of math interest and

ability than the other. However, few schools set as a goal that

all students shouid become computer literate.

The lack of support for schools adopting specific goals for
instructional use of computers began to end as microcomputers beg3an
to proliferate in the late 1970s. The inexpensive microconmputer
made it possible for schools to have enougn computer equipment to
support a variety of computer goals. During the early 1980s many
schools and school districts set specific goals for computer
education and began serious efforts to implement these glals. Now
having such goals and implementation efforts Is the norm rather
than the exception.

It seems reasonable tou assume that grals for computers in
education should take into consideration and/or be rooted in the
higher level objectives/purposes of an educational system.
Unfortunately, that has not usuaily been the case. We begin with
an exercise designed to et workshop participants thinking about the
relationship between general goals of education and goals for
computer education.

INDIVIDUAL EXERCISE: Spend about three minutes making a brief list
of what you consider to be the major purposes and/or objectives of
education. These should be broad, philosophical statements such as

“To help each individual to achieve thelir full potential.” or "To
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support the religlous views of the community and country."

DEBKIEF IN TRIADS (Five minutes): To what extent do your lists

agree? What are the sources of your disagreements?

WHOLE GROUP DISCUSSION: Make a master list of overall
objectives/purposes. Do thls by having people give examples of
goais that were agreed upon within their triads. For each najor
objective/purpose, get a show of hands as to how many people listed
this item.

Be aware that different grcups in a country may set different
objectives. The preservatlioa of the hlstorical roots of a
comruirity may end up balanced against the objectives of having
citizens who can serve in a highly technical military force or help
a country compete In international business.

The followling list can be used for discussion purposes. It Is
a composite from several workshops.

1. To help each student to achieve his or her full potential.

2. To learn the baslcs--reading, writling, and arithmetic.

3. To learn to solve problenms.

4. To preserve the community’s (or the country’s) cultural

and historlical herltage.

5. To support the national goals and objectives of the

country (for example, from an economic or military point of

view).

6. To have all students become life long learners.

7. To have all students be responsible, meoral individuals.

8. To have all students develop good 1nterper§ona1 skills.

9. To have all students develop good communication skills.

While this list could be extended, it contalns enough items to
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allow us to proceed to the next part of this worlishop sesslion.
Each item on the list can be examined iIn llight of computer and
other technology. Suppose, for example, that a community has a
school system that lists as one of its major objectives the
preservation of the values and ways of colng things that parents
and grandparents have (that is, a varia.ion of 4. above). How
would this fit with teaching all students to use calculators and
changing the math curriculum so that long division of multidigit
mumbers becomes a calculator topic rather than a paper and pencil
topic?

INDIVIDUAL EXERCISE: Pick one of the major objectives listed
above. Think about how it might be affected by computers and
related technology. Then share your observations with the menmbers
of your triad.

Such discussion can serve to introduce the topic of a specific
list of goals for computers in education. However, before
examining such a list one might first want to examine to what
extent our educational system and goals are rooted in the past.
Consider the four "ages” gliven below:

1. Hunter=-gatherer.

2. Agricultural.

3. Industrial.

4. Informatlon.

TRIAD GROUP EXERCISE: Identify major components of our current .
educational system that seem rooted in or designed to fit the needs
of the various ages listed above. What would constitute major

changes to fit the Information Age? Glive specific examples.

WHOLE GROUP DEBRIEF: This is a fun exercise. It seems clear that

ERIC 7
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the design of our educatlional system Iz “ooted in a combinat.cn of

the agricuitural and industrial ages. There i3 little to suggest

that we are changing to fit the information age. Indeed, it isn’t
clear what types of changes are needed to accomodate the
information age. If time permits, direct the discussion toward
types of changes that would he appropriate for an information age.
It Is Interesting to view the trend from hunter-gatherer to
agricultural to Industrial ages as belng a .ovement from high tuuch
towards high tech. And the information age is fueled by still more
technology, with the computer being at the heart of [aformation
storage, processing, transmission and retrieval. To the extent
that people require a balance between tech and touch to be
comfortable and happy, we can see that this trend ls preducing an
inbalance. What are balancing factors as we move increaingly Into
an informatin age? What role might schools play in contributing to

this balance?

Goals ifor Computer Education

My flrst Involvement in writing goals for compuer education
was durlng a 1972-73 graduate seminar I was teaching. In the
spring term I wrote up a set of goals and the class spent
considerable tine discussing and refining them. These goals were
later published In the first Issue (May 1974) of the Qreqon
computing Teacher. These goals suggested that all
students should become computer ilicerate, that computer-assisted
learning and computer-Integrated instruction should»be used when
they are educationally sound, and that students desiring more

advanced computer educational training should have such
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opportunities.

WHOLE GROUP ACTIVITY: By a show of hands, find out how many

schools and/or school districts represented by the workshop

particlipants have adopted a set of goals for computer education.
A surprisingly large number of schools and school districts
are moving rapidly in the computer education field withcut naving
carefu.ly stated goals. Explore this further. How many school
districts have a detailed scope and sequence that implements some

or all of their major goals? Is it desirable to have such a scope

and sequence? Once Implemented, is such a scope and sequence
easily modified to reflect changes Iin computer technology cr

overall ideas o1 appropriate use of computers in educacion?

The first four goals listed below reflect a slight refinement

of the 1972-73 goals published in the May 1974 issue of the

Qregon Computing Teachei. The fifth goal was

added quite recently, both to prcmote discussion and to help tie

this session In with the sesclon on Problem Solving.

i. All stvdents shall become functionally computer literate.

2. Computer assisted learning shall be used when it is
educationally and economically sound.

3. Computer-integrated Instruction (CII) shall occur when

is educationally (and economically?) sound.

4. All students shall have reasonable opportunity to take

elective computer-related courses designed to:

a. Help contribute to their college-prep program of

study.

b. Help prepare them for a job upon leaving sconool.

c. Help prepare them to be a homemaker.

Gl
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5. Educators should strlive to make our educatlonal system
more effective through appropriate use of computer technology.

In & workshop each of the five goals should be discussed
briefly to help clarify its meaning. For example, the first goal
specifies that all students should become comuter literate. Does
this go¢' mean the same thing now as it meant in 1972 when the
Conference Board of the Mathematical Sclences recommended [t?

What does it mean for CAL or CII to be educational and
economically sound? Educational sourdness is perhaps best assessed
by ccmparison with standard educational practices currently in
effect. That ls, we know the over all goals of educatlon and how
our educational sysiem is designed to achieve the goals. We don’t
want to damage our educational system by iaapproprliate use of CAL

and CII.

Economic soundness may be more difficuli. But suppose that a
particvlar educational objective could be obtained by use of CAL or
by non-computer methods. Suppose that t:e CAL approach cost twice
as much. We would then say that the CAL approach was not
economically sound. The question mark on economlcally soundness
for CII is because we don’t have a goud basls for comparison.
Suppose that we decide it is important for students to learn to do
process wrlting In a word processing environment. This requires
use of computers. One can teach process wrliting without comuters,
but one cannot effectively teach computer-based process writing
without use of computers.

The fourth goal suggests a range of more advanced computer
education opportuniti.s for select groups cf students. The fifth

goal is intended to be somewhat nebulcus. One way to view
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effectiveness of an educational system is to consider the problem
(Is It a formal problem or just a problem situation?) of achieving
the overall objectives of edncation. In he session on Problen
Solving we did an exerclse placing "education” on a ten point
scale, 2ith the left end being the disciplines with the least
formal problems and the right end being disciplines with the most
formal problems. We also did an exercise which suggests that most
educators think education over the next twerty years will move
toward the right end of the scale. The fifth goal relates to this.
In analyzing the goals, lo¢ck not only for what {s there, but

also for what is missing. Perhaps there are quite important goals

nissing.

WHOLE GROUP EXERCISE: Have each person spend a couple of minutes
thinking about major goals that might be missing from the list.
Nocte that many of their suggestions are liKely to be included in
the present list. This leads to a better understanding of what the
various goals include or mean. If major new goals are sucgested,
add them to the list%.

It |s imporiant for computer education leaders tc undrestand
the purpose of each goal. Why is it included on the list? How do
the computer education goals relate to or supposrt the overall
nbjectives of education? What educational problems does each
computer educaticen goal address? Are there other ways to address
the same educational problems?

TRIAD GRQUP ACTIVITY: (Ten mirutes) Wr-X in triads and use active
listening. The “"talker” Is to select one of the fiQe goals for
computers in education. Talk about what educational problems it

addresses. ‘falk aboui the strengths and weaknesses of the goal.

S
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Will accompl ishment of the goal solve the educatlonal probiems, and
will It create adda{tlonal problems?

WHOLE GROUP DEBRIEF: Carry out a general discussion and make lists
of thke strengths and weaknesses of these goals; get va'ying
viewpolnts on the problem: tney are desligned to address. ifake
lTists by getting contributions from workshop participants. If iwo
overhead projectors are available, put strengths >n one and
wesknesses on the other. Collect the lists with a min{aum of
commen.s. The discussion _omes later.

A major purpose of this exercise s to encourage looking
beyond the superficial. There should be quite a list of
weaknesses. For example, suppose that eventually computer-assisted
learniny is both economtcally and educational’ly sound for each
Individual toplc in the curriculum. What would it do to echools If
the entire curriculum were nandled via computer-assisted learning?
(There might not need to be any teachers involved.) Here we have a
clear high tech/hlgu touch issus. If we move toward replaclng some
of the hiab touch in cur educational system by high tech, what will
be lost? Can we measure these loses? The potential measurable
galn is for incieased scores on standardlzed tests. How can cne
compare the potential loses and gains?

The computer educati n leader should be able to cope with
these weaknesses and discuss such problems from & reasoned and
‘ntellectually defensible posi*ion. The goals mey ke a useful
starting point, but that Is 4ll they are. It requires knowltige of
computers (technical knowledge), students, educator%, school
systems, and our society to .dequately cope with such a crude

statement of goals. This type ~f analysis suggests chat computer
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education leaders need to be broadly educated.

WHOI.E GROUP PRESENTATION AND/OR DISCUSSION: The remainder of the
session can be spent going over the grals, clarifying their meaning
and discussing strengths, weaknesses, and ratlonale. Approach it
irom a problem solving point of view. For each goal, what
educational problem situation is being addressed? To what extent
can we analyze the proklem situation and make it into a formal
problem? How would educatlion be improved |f the problem were
solved? ’Jnat research supports assertions on the value of
achleving the various computer education goals? would quallity of
life in our soclety be improved by wolvin~ the problem? What high
touch balances eacn of the high tech goalis? What new problems are

cr.ated by solving the old problems via a com~"ter-use approcach?

===z ===== QUESTIONS Zz=-=z=====x
========== END OF SESSION s=========
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COMPUTER ED"CATION LEADERSHIP DEVELOPMENT WORKSHOP

Session 7

Analysis of the Computer-Assisted Learning Goal
¢hals:
1. To Increase your understanding of the meaning and Implicatioas
of he CAL goal discussed in a previous session.
2. o increase your understanding of the current statz cf CAL and
its future potertiai.
3. To nelp you understand obstacles that tend to inhibit CAL from
realizing its poteatial and roles computcr education leaders can
play in overcoming these obstacles.
4. To examine some arguments that might 3upport Increased use of

CAL.

The second major goal we listed for instructional use uf
computers in a previcus session is:

2. Compiter-assisted learning shall be used when it is

educationally and economically sound.

The CAI, gcal is unique In that It is a process goal (as
contrasted with a content goal), Indicating that computers might be
applicable to the pedagoqy of educatior in all disciplines and at
all levels. It does -~ot address a snecific elucational problenm.
Rather, it essentially Indicates that CAL is an instructliona!l
medlum and that its use should be based upon i*s cogt-effectlveness
in any particular teaching/learning situation. But there have been

surprisingly few studies of the cost - [fectiveness of CAL. David
"o
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Ean Hawley completed such a study in August 1985 for his PhD
dissertation at the University of Oregon. The title of his
disseration is The Costs, Effects, apnd Utility of Microcomputer
Assisted Igstructicn fp 3 Rural School Division in Capada, In
this study Hawley analyzed use of drlll and practice materials In
the third and fifth grades. His study demonstrated cost
effectiveness over a four nonth period.

Many people argue that CAL will add to the individualization
of instruction; they suggest this is a strong argument for use of
CAL. Hewever, Dick Rokbat has just completed a booklet for ERIC,
to be publlished by ICCE, that examines the issue of computers and
individcalized instruction. Robbat i. a strong supporter of
individualizatior of ins%ruction. However, he was not able find
good evidence that computers are making a major contribution in
this area. He suggests that the nature of our educational systenm
and prepraration of teachers maces adoption cf ipdividualied

Instiucir’'on quite difflcult.

Background Information

The term C'L covers a range of materials and ideas. Many
writers suggest that CAL materials generally fall into one of three
categories:

1. Drill and practice.

2. Tutorial (instruction).

3. Simulation3 and micre-worlds.
People often use such terms .°s computer~asslist-~d Ingtructlon (CAD,
computer-based instruction (CBI) or computer-based learning (CBL)

synonymously with CAL. Most CAL systems liclude some sor*t ¢’

ERIC St
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management or record keeping system, and all produce some sort of
report for the student or teacher. The term computer-managed
instructicn (CMI) usually refers to a system that does Jiagnostic
testing and prescription, along with appropriate record keeplng.
Some Cal systems h-ve such CMI features.

In addition, a CAL system may be mcre or less intelligent.
ICAI (intellligent computer-assisted instruction) Is an important
aspect of CAL. This "iantelligence” may be used In dlagnosing and
remediating student problems, tracking a student’s progress,
individualizing, and helping to teach higher-order cognitive
processes,

CAL has a long history--dating back nearly to the {irst
general purpose ele ronic digital computers. Substantial work c¢cn
CAL languages and authoring systems was done durlng the 1950s, and
the Plato project began late {a that decade. CAL has been studied
in numereous research projects. In recent years meta-studles

(studles of studles) have attested to the effectiveness of CAL.
Educationaliy Sound

The CAL goal listed above uses the term “"educationaily sound”
but doesn’t define the term. Presumably a definition would have to
include some scort of comparison with other materials or modes of
Instruction designed to acconplish the same task. Thus, we can
compare CAL with conventlional education I{n terms of the affective
demain, how fast stadents learn, how weil they reta{n what they
learn, etc.

The suggyeation that we shculd not use CAL materials which are

8¢
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not educationally sound has caused many educators to raise a
similar issue about non-CAL instructional materials. Many
educators argue that we don’t pay much attention to the
educationally sound Issue for the conventlonal educatlioral
materlials. For example, research golng back to the early 1300s
attacks the value of basal spelling texts and suggests better ways
for students to learn spelling.

EXERCISE: Select some instructional materials that you have used
extensively in your teaching. Cite evidence that these materials
are educationally sound. If possible, clite evidence that these
materials are pore educat®nally sound than other materials

that are used or might be used for the particular educational task.
DEBRIEF IN TRIADS AND WHOLE GROUF: The work of Ken Komoski at
Educational Products Information Exchange (EPIE) should come up.
He indicates that most (over 90-percent) curriculum content is
textbook based, and that textbooks are rarely evaluated for their
educational effectiveness.

The discussion might also focus on the overall textbook
writing, publishing, and adoptlion process. Major .textbook
publishing companies tead to pay careful attention to ensuring that
their books will meet adoption requirements of states that prepare
a statewide adoption list. Considerable effort goes intc ensuring
that boo. 3 are attractive and have characterlstics that might
increase thelr likelihood of beeing selected by school districts
and teachers. Relatively little of this overall effor*t goes into
classroom testing. Educators such &3 Ken Komoskl afgue that this
overall process tends to result in relatlively educationally

ineifective books.

¥y
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Perhaps the most Important loung term Impact of CAL wil' be its
contribution toward making the teachingslearnin, process Into more
of a science. Educational researchers are beginning tc fes' that
the sclience of teaching¢/icarning is sufficiently developed and
sufficiently powerful so that It can make a significant
contribution to education. Many such people feel that CAL provides
a venicle that is powerful enough to implement their findings.

(Ask for a show of hands for who has had a course c¢r extensive
workshop on Tuecory of Teaching. While many teachers have had some
Learning Theory, courses In Teaching Theory are not so well
escablished in our teacher education programs.)

The concept that tecaching/learning can be made into a science
is particularly supported ky advocates of direct instruction. The
work of Engelmann, Becker, and Carnline at the Universlty of Oregon
has shown co.siderable promise. They are now working to
computerize some of their mater!als using videodisc technology.
GOOD SOFTWARE EXERCISE FOR INDIVIDUALS: A few years ago it was
common to hear "Ninty-five percent of the software that is out
there is no good." MNow the figure one often hears quoted as not
good is eighty percent; moreover, there is now nuch more
educaticnal software available. T,E.S.S, (The Educational
Software Selector) published by EPIE now l'sts about 7,000
educat lonal software itenms.

Make an e¢stimate of the numker of different pieces of
educational software available in your school or schcol district.
Make an estimate of wnat percentage of this softwaré you would
consider to ce "good.” (In doing this, make up your own definition

of "good.” Be prepared to share your definition.) Then share yoar

Q0D
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results In your triad.

WHOLE GROUP DISCUSSION: The evaluation of software 1s very
difficult. EPIE MicroSIFT and others have made massive efforts
that are only partially successful. The difficulity is the issue
of educatlional soundness or educational effectiveness, relative to
othe~ instructinal aids. In essence, educational
soundne¢ss/effectiveness is determined Oy a careful ccntrol group
experiment. This Is expensive and takes a lot of time. Alimost
none of the software on the market has been o tested. In that
sense, we are running into the same problems we have with
textbooks. Indeed, it is an interesting exercise to explore the
analogy of textbooks versus software. What makes uvs thirk that
these two educational industries will not end up controlled by the
same companies and run in the same manner?

If time permits, this would be a good place to delve nore
deeply into the software evaluation Issue. There seems to be an
unending call for more and more evaluation of software. However,
our eaucational system tends to pot be willing to pay for it.

A number of software review publicatiins or services have gone out
of business. EPIE Is having flnancial difficulities. MIicroSIFT
also seems tc be having troubles. Why is this?

As indicated above, evaluation Is, In essence, research.
Educational research Is expensive and time consuming. The wmarket
for educational software is still guite limited. This means that
it could well cost more to adequately evaluate a plece of software

than one might hope to rec.up by sales.

There are other wifficulties. It Is relatively easy to change

(and hopefully, improve) a plece of software. Suppose that one

ERIC S1)
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does extenslive classroom testing of a piece of software, and ihen
makes changes based bksth on the testing and new ideas that occur to
the program developers. One then needs tu begin again in the
evaluation process.

Still another difficullty Is the case of copying good ldeas.
% company may develop educational scftwe.e that uniguely and
effectively uses color, sound, windows, or some other computer
fcatures. Such basic ldeas are quickly adop:ied by other corpanies.
Thus, little profit or other advantage is gained. Still less is
gained if there is a lon; evaluatlon process pefore tne software is
distributed. An unscrupulous competitor might have a
near-imitation product on the market even befor.e the originator

succeeds In doing so.

Economically Sound
TRIAD GROUP EXERCISE: (Ten minutes) Consider the idea of your
school or school district making a massive commitment to CAL cduring
the next five years. This commitment would be at the level of five
percent of the entlre school budget each year for the next five
years. If you don’t know what the average per pupll expendliture |s
in your school district, use the figure $2,7%0 which is about the
United States 1984-85 average yearly expenditure. Pick one
side=~-elthcr being for this Ildea or agalnst thls jdea. 3pend &
mi.ate formulating your posltion and arguments to suppnrt your
position. Now share your ideas and feelings in your triad.
Practlice your strongest arguments for or against inéreased use of
CAL. One person talk: at a time, for a minute or two, while the

other two in the triad serve as active listeners.

Ji
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ALTERNATE SMALL GROUP ACTIVITY: Each person s to (mentally)
select one very good piece of CAL courseware that they know quite
well. In triads, have cne person at a time describe a piece of
courseware, shar ing what is good and not so good about the
ccurseware. How would increased student use of thls software
improve education? The goal is to share Knowledge and insights
ingo the CAL field. This type of small group discussion also
allows the participants tc compare their knowledge and insights
with others. Are you familiar with the software others list? Do
you have the same oplnions? Can you articulate your opinions as
weil as others?

WHOLE GROUP DISCUSSION: (Ten to twenty minutes) How many people
selected the "in favor of" side, and how many the other side? (Show
of hands.) Use the overhesad projector to make lists of the best
pro and con arguments.

Relatively few people in a computer education leadership
development workshop will select the argument that there are much
petter ways to use the money. The noney could be used for books,
teacher training, remodeling the school building, etc. Cne could
put together quite good arguments that there are many non-ccmputer
uses of the money that would improve education more than the
proposed CAL usagc. That Is, one can argue that CAL is not
economically sound.

Cost/effectiveness has two factors--cost and effectiveness.
Oune way to measure educational effectiveness is by gain scores on
standardlzed tests. One can measure the cost of CAﬂ. The lssue
is, what are the costs ~f achieving certain educational ubjectives

by use of CAL versus achieving them by other methods. David
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Hawley’s study (clted earlier in th!s sesslion) lookea at galn
scores on a varlety of tests. He “igured the cost of such galns
via conventijonal instuction and via a combination of conventional
and CiL instruction. In his study students made relatively large
galns on the test scores. Thus, although CAL increased the cost of
the instruction, i proved to be quite cost effective. S&cudents
learned substantially faster at only a small increase in cost.

It Is Intere=ting to consider the argument that a s-udent’s
time Is worth moley. Tnis is another way to anal:yze
cost/effectiveness data.

Roughly the argument is as follows. The average cost in the
United States for keeping a student in school for one hour is about
$2.50. This figure comes from assuming a school day of six hours,
a school year of 180 days, and an anrnual school budget of about
$2750 per student. CAL may help a student to learn faster. Th:
time saved can be equated to money, using the figure of $2.50 per
hour.

For example, if a student learns twentv percent faster while
using CAL, then an hour of CAL need cost only .2 times $2.50 = $.50
or less to be co3t effective. Note that this argument is
especially powerful in situations where ~ducation is particuiarly
expencive (costing severa. times the $2.50 per hour, for c¢¥ample).
Speclial educatlon and handicapped educatiorn provide good examples.
Mediczal schools now make extencive use of CAL. The cost of medical
school instruction is about ten times che cost of public school
Instruction in the United States. _

The analogy with educational TV is often raised. It is argued

that educational TV has had little affect, and that CAL will run
3
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invto the same problems. Why hasn’t educational TV had a larger
positive impact, and why do we expect CAL to be diffe:ent? This is .

an excellent topic for small group discussions if time permits.

The Future of CAL

If all computers currently available in precollege =2ducation
were used only fof CAL, the average student would receive perhaps
five minutes of CAL per day. That little bit of CAL uwsage probably
isn’t enough to make a significant difference in a student’s
education. But studles have shown that ten minutes of computerized
drill and practice a day in a toplc such as elementary school
mathematics can make a significant difference.

It seems obvious that there will be increasing amounts of CAL
software and increasing evidence on its effectiveness. For 5
example, John Wwoodward completed a PhD at the University of Oregon
in June 1985. His 4dissertation study was on the use of a health
si» lation with rildly hcndicapped students. His study strongly
supports the use of this software in tnat particular educetional
setting.

It also seems evident ...t the amount of computer equipment
available in precollege education will continue to grow. One can
find a number of schools having five to ten times as much hardware
as the average for the whole country. If nhaving such computer
access gives students an educational advantage, there will be
strong pressure for other schools to have similar amcunts of

| computer access.
Alfred Bor't puts forth another, very strong, argument for

increased use of CAL. For many years his CAL materials have been
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used in a first year college-level physlics course «t the Unlversity
of California, Irving. Bork notes that the majority of U.S. high
schools do not offer a physics course. (Most of the schools that
don"t offer the course are small. Thus, the majority of students
actually attend high schools offering such a course.) It would
cost perhaps $5 to $10 million to develop a very high guality CAL
physics course for use in high schools. This i{s a small cost
relative to *he number of students who currently have no access to
a physics course while in high school.

But {f such a course were avallable, it would undoubtedly
provc to be better than a numper of the physics courses currently
being taught. Moreover, it would be more conveniently available to
a number of s.udents. Thus, there would be competition between the
conventlonal physics ccurse and the CAL ccurse.

The same argument can be made for a number of other courses.
Everitually a federal or lorge state educational agency will begin
to fund the development of such courses. This will Iintroduce an
element of competition into our educational system. Such
competition might well have a mejor Impact on the educatlional
systenm.

Currently CAL is mostly an add-on expense in precollege
education. Only rarely can one find situations in precollege
education In which that Is not the case. If CAL Is to be widely
used and not be an add-on expense, there will eventually be a
restructuring of teacher dutie< and the nature of teacher pay.
Perhagps there will be master teachers who rec:live h{gher pay, or
large classez with substantial computer usage aand lower paid aides.
FPIAD GROUP EXERCISE (15 minutes): Spend a mlinute or two thinking

=18
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about what you feel the 10-i5 year future of CAL will be, and the
longer term future. For example, by then we could have a -
substantial number of entire courses availabl-~ in computerized
videodisc format. How will this change the tzaching/iearning
environrent? What can a human teacher do that a CAL system cannot
do? Share your ideas in your triad. Active listening techniques
are to be used, with one designated speaker at a time.

WHOLE GROUP DISCUSSION: Individuals are to share their most
important ideas with the whole group. Out of this may come notes
of caution. We may see that the very long term picture for CAL is
bright, but that it faces a rocky future during the next 10-15
years or more. The discussion could focus on what computer
equcation leaders can do to held achieve the desirtd goals. One of

my scenarios of the future of computer education is that CAL will '

be widely adopted, and that eventually the good CAL will become
more and more tool-like. That is, CAL and computer-integrated
Instruction will tend to merge with time.

Widespread adoption of CAL runs into the high tech/high tocuch
issue. It seems evident that most CAL is Intended to b= used
individually, with a student concentrating on display screen and
Keyboard. That is, it is a high tech, low touch environment.
Consequently, it may be rejected.

WHOLE GROUP DISCUSSION: What can be done to make CAL more high

==z=z=zc===== QUESTIONS =Sz==z=z=====
===z=z===z= END OF SESSION z=z=zzs===z=
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COMPUTER EDUCATION LEADERSHI{P DEVELOPMENT WORKSHOP

Session 8
Computer-Tntegrated Instruction
Goals:
1. To define and illustrate computer-integrated instructlion (CII).

2. To glve arguments supporting a rap!d increase In CII.

3. To glve a plan for the teacher tralnlng and teacher support
needed for lIncreased CII.

What Ig Compyter-Intearated Instryci'on?

The history of Instructlonal use of computers In precolleye
education Is long. In Oklahoma, for example, Professor Kichard
Andree was teachlng computer programming to high school mathematics
teachers duvlng the late 1950s3. The Flato project began roughly in -
1958-59. Substantial work In computer-assisted learning, such ¢s
that done by Suppes, occurred cduring the 1960s (Taylor, 1980). In
the early 1970s the ldea of universal computer llteracy began to
emerge (Conference Board, 1972; Luehrmann, 1972). But at t..at tlme
computers were stlill too expenslve to have a1 slignliflcant Impact

tnon precollege instruction.

Microcomputers began to come Ir.o schools In the late 1970s, and
computer literacy became a rallying cry. 2 high growth rate for
computer availablllity began. Even now, however, computers are
stlll a relatively scarce item in precollege education. According
to Paul Berg of the Alaska State Department of Educatlion there was
one microcomputer per 22 students In Alaska !n Decewnber 1984.
Alaska leads the natlon In this regard (Berg, 1985). Most
(relatively optimicstic) estlimates suggest that United States
schools wlll reach an average of one mlcrocumputer or timeshared
terminal per 40 students sometime during the 1985-86 academic year.
A TALMIS report indlcated 730,000 personal computers In precollege
education at the end of the 1983-84 schovl year, and It predicted
the number would reach 1,200,000 at the end of the 1924-85 school
year (TALMIS, 1984). Slnce there are about 45 milllon students,
thls would have provided a ratlo of about one machine per 38
students. I don’t believe that thls level of hardware availability
was reached In 1984-85,

In any event, It seems highly likely that the next decade wlll see
computer avallablllity grow by a factor of ten of more ln our
schools (Melmed, 1984). Part of the evidence for thls is provided
in buslnesses; already many companles are approachlng one Keyboard
per employee. Evldence is provided by the movement in a number of
technical colleges and universities to requlre all students to
acquire a microcomputer. Evidence is provided by home purchases
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of computers; the current home availability of computers for

students seems to be more than five times the school availability. .
And most important, an examination of current computer applications

in schools makes It is clear that computers can signiflicantly

enhance education (Kulik, Bangert, and Williams, 1983). .

WHOLE GROUP EXERCISE: 5 minutes. Have each workshop participant
estimate the student-tc-computer ratio in their school or school
dAistrict. Gather data from the whole workshop. Note the wide
differences that are observed if a number of different school
districts are represented at the workshop. Some secondary schools
now have one computer per five students, or au eéven better ration.
This allows an hour or more of computer time for 2ach student each
school day.

It seems reasonable to assume that computei's will become more and
more available to students. The critical Issue i3, what can be
done to help ensure these computer facilitlies will actually help to
Improve education?

The instructional uses of computers are often divided into three
major categories: learning/teaching about computers,
learning/teaching using computers, and learning/teaching
integrating computers (Moursund,1983). This third category ls
called computer-integrated instruction (CII). It ic similar to but
somewhat more comprehensive than the tool mode of computer usage
discussed in Robert Taylor’s book (Taylor, 1980).

In learning/teaching about computers the subject of computer and
information science Is considered for its suitabllity as a
precollege curriculum toplc. Essentia:ly all school districts have
addressed this curriculum issue. Instruction in computer
programming {s now common. Indeed, Logo programming Is taught in
many elementary schocls. Many high schools are offering a computer
sclence course, perhaps designed to prepare thelr students to take
the Advanced Placement exam. This session ls not directly concerned
with learning/teaching gboyt computers.

In learning/teaching using computers (often called
computer-assisted learniny, or CAL) the goal i3 to make effective
use of computers to help deliver Instructici. There is substantial
evidence that In a varlety of situations CAL can help students to
learn faster (Kulik, Bangert, Williams, 1983). This session is not
dlrectly concerned with learning/teaching ysing <omputers.

However, certain computer applications, such as computer
simulations, fall both into the CAL category and the CII category.

Learning/teaching integrating computers, which we call
computer-integrated instruction (CII), 1s the Integration of
computer-as=tool into the school curriculum. We will examine two -
scenarios to give the flavor of CII. The combination of these two
scenar'os represeats nne possible way that computers may be a major

change agent in educatlon.

Scepario 1, Students learn to Keybecard while in the fourth
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grade, recelving 30 mlinutes of Instructlon and practice a day for
nine weeks. Then they learn to use a word processor and ars glven
instruction in process writing (prewrite, compose, revise, publish)
in @ word processing environment. Throughout the remainder of
their schooling, students are given good access to word processors
: and are expected to use them. They continue to receive instruction
in process writing in each composition course they take.

The students’ word processors are provided with a spelling checker,
dictionary, thesaurus, and grammar checker. Students spend less
time using standard basal spelling and grammar texts, as the
immedlate feedback provided by the computer proves much more
beneficlial. The dictionary and thesaurus are supplemented by an
encyclopedia and eventually computerized access to major databanks.
This leads to significant changes in students’ (conventional)
1" " rary skills and Increased use of reference materials.

The students’ word processing systems are provided with computer
graphic artist software so that students can easily lllustrate
thelr writings and incorporate charts and graphs. The systems
includes a filer and students learn to create databases. The
creation of appropriate databaces becomes a standard part of
research and writing projects in a varlety of courses.

Students are required to share their writings with other students,
and telecommunication systems are used to facilitate this sharing.

' Students become adept at commun cation via telecommunicatlon
systems and develop networks of people that they communicate with
via computer. Communication via computer becomes a standard part
of students’ academic and recreatlional and soclial lifes.

Notice that this scenario was written from the point of view of the
student. A teacher must provide initlal Instruction in
keyboarding, word processing, and process writing. Other teachers
must then work with students who have this backgrouand and who do
their writing in a word processing environment. From time to time
students learn to use an additional computer-based tool. All
teachers who subsequently have these students In thelr classes are
affected, but the disruption of the conventional curriculum and
classroom is not too large.

Scepario 2. Students learn to use a simple graphics package
during thelr seventh grade general math course. This package can
take a table of data and produce bar, line, and circle graphs.
Students make use of this capability in social studies and sclence
classes throughout the remainder of their schooling.

Then students learn to use a package of mathematics application
programs while in a first year algebra course. The package can
graph functions in two and three dimensions. It can solve
one-variable equations as well as systems of simultaneous linear
equations. It can do algebralc symbol manipulation, and it can do
polynomial curve-fitting to data. Students make extensive use of
these capabilities throughout the mathematics and sclence courses
they take in the remainder of theilr schooling.
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The ability to easily represent data graphically leads to Increased

use of quantitative data in a variety of coirses. Substantial .
curriculum change |s produced by the mathematical packages. In

science courses, for example, more emphasis is placed upon making
measurements that can be represented graphically or allow .
curve-fitting to develop models. This leads to more emphasis on

process control and on-line data gathering via computer (Haney,

1982). Iu math courses students find that many toplics are more

easlly learned using graphics as a visual aid (Rambally, 1982).

But then they find that their courses are spending a lot of tlme

teaching to do by hand things that are more easily done by

computer. This leads to conflict between students and teachers,

and it eventnally leads to a sigriificant revision of the

mathematics ~<urriculum. The NSF-supported work of James Fey

provides some insight as to the types of changes that could occur

(Fey, 1984). Fey sugges3ts teaching students to solve math problems

using application packages, and providing only the barest

introduction to the underlying algorithms.

This second scenarlo wes also written from a student-orliented view,

but with more emphasis on curriculum change. Teachers will be

faced by students who have the expectation their coursework will

build upon and make appropriate use of the computer graphics tool .
and other mathematics application packages. It is hard to

apprecliate the pressure that is bulldina here. Mhore and more

students have easy access to computers at home and are receiving '
computer training while still in elementary school. These students

will be lncreaslingly Intolerant of the current secondary school

curriculum (Regan Carey. 1985),

TRIAD GROUP EXERCISE: 15-20 minutes. Read the two scenarios given
above. Discuss whether they are ~lausible. Does elther seem
likely to occur? Wi.ich is more likely? Suggest other scenarios
for the massive increase in computer use in instruction.

DEBRIEF: Gather information from workshop participants on whether
they think elither scenario is likely, and which they th:nk {s more
likely. A standard alternate scenario is massive increase in
computer-assisted learning.

Ihe CII Problem

These two CII scenarios have several things in common.
1. All students in a school learn to use a particular
applications package.

2. Students are expected to continue to make vse of the
application tools throughout the remalnder of thelir schoollng.

3. While the initial instructlon may be given by a computer
speclallst, all teachers are expected to work with their
students as they use computers on a routine basis. 1In
particular, each teacher |s expected to help students learn to
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make effective use of the computer tools as an ald to solving
the problems of the discipline the teacher teaches.

4. None of the applications require students to learn
computer programming or to have a deep understanding of the
computer sclience underlying the application packages.

5. Software for the applications Is currently commercially
available and Is getting better each vear. Prices of this
software are declining and multiple copy discounts or
licensing agreements are becomming common.

6. Computer-lintegrated instruction can lead to significant
changes in the curriculum and affects a variety of courses.
Thus, it carn be quite threatening to teachers, curriculum
coordinators and school administrators.

7. Llttle thought seems to have been glive to the high-touch
aspects needed if these high-~tech Innovatlions are to succeed.

Most leaders In computer education support CII and acknowledge the
sample scenarlios as representative of where schools are headed.
However, few have thought carefully abou. possible effects of
substantial use of CII. The current curriculum (that is, the
before=CII curriculum) is a careful balance that copes with
questions such as the following. What disciplines are deemed
Impertant enough to warrant a course or several courses in the
curriculum? What are the key aspects of Knocwledge, skill, and
attitudes most important in each discipline? What parts of these
Key aspects can the typical teacher deal wlth on a routine basis?
What parts of these Kkey aspects can students at particular
developmental levels learn to deal wlith on a routine basis?

In summary, the current curriculum is a careful balance among
discipline content, teacher capablilitles, student capabilitles, and
the environment in which learning occurs. But computers make some
tasks easy. They make It posslble to solve certain important
categories of problems by merely inputting the problem data to a
computer. Thus, computers upset the balance among content
discipline, teacher capabilities, and student capabilities.
Computers allow (indeed, demand) change in thls long-standing
ecology.

WHOLE GROUP EXERCISE: 10 minutes. Glve and discuss examples of
major past changes in the ecological balance discussed above. One
such change that has been noted In the United States is a decline
in the average academic ability of new teachers during the past 10
to 15 years. Students spending a lot of time watching television
over the past two decades may have changes the basic nature of
students. i

Teachers will play a central role in th> CllI-based changes. A
critical question iIs "How can teachers receive the training and
support they need to facilitate ClI-based changes?" This question
surely requires examination of the high tech/high touch lssue. The

ERIC 144
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proposed technology changes the role of teachers and the nature of
the teacher-student Interaction. Research is needed in how to make .
teachers more comfortable with the proposed changes.

Research indicates that school admin!:rtrators must be involved in
such educatlonal change. They are ar esseatial part of the support
system (Fullan, 1982). The plan discussed in this session explores
one possible apprcach to solving the ClI-based educational change
problen.

Once schools open to the possibility of curriculum change based
upon the {deas of CII, they will open themselves to a veritable
flood of >hange. The two scenarios were based upon r<latively
simple software that Is commercially avallable even on eight-bit
microcomputers. But consider artificial intelliigence (AI) and the
knowledye~based expert systems it is now beginning to produce. In
a slmple minded sense a word processor with spelling and grammar
checker |s an example of a knowledge-based Al system. So 1ls a
mathematics package or a graphic artists package. But Al is
producing much more sophisticated programs that can solve or help
solve an increasing variety of hard problenms.

What does it mean to be educated In an area which hLus extensive
avallability of such Al systems? JTf a computer can solve or help
solve a cz2rtain general category of problem, what do we want
students to learn about that category of problem? That is the
question that lies at the core of CII. The que-tion is quite
difficult, which Is why we need well qualified elucational leaders
to attack it.

TRIAD GROUP EXERCISE: 10-15 minutes. Dliscuss the question of what
constitutes an appropriate education for life in a society that is
making very extensive use of artificially intelligent aids to
problem solving. What needs to happen in our schools so that this
type of eaucation can be provided to students?

DEBRIEF: My current guess i{s that Increased use of
computer—as-tool will Increase the value of a good liberal arts
education that emphasizes problem solving and higher-order skills.
People skillis will prove to be of Increasing importance. A well
educated person will have an appropriate balance between high-titech
and high-touch skills.

Currently there s a severe shortage of educators well qualified In

CII. It Is difficult to find classrooms or schools where CII has

had a significant impact. Most educators involved in this area are

self taught, with little formal knowledge of elther the underlying .
computer science or of computer-assisted problem solving. Often

they also lack formal tralning In curriculum design as well as in

change processes In educatlon. )

Importance of the CII Problem
A number of approaches have been taken to a grassrocots
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Identification of the most important problems of computer
education. Mounting evidence suggests that educators consider CIT
to be the most imj-ortant issue, and they feel they need leadership
help in dealing wich the problems assoclated with CII. Thls
section lists A few examples of such evidence.

Possible roles of computers in education recelved considerable
national publicity in the 1983 report A Nation at Risk: The
Imperative for Educational Reform. That report recommended

that all students take a half-year computer course while in high
school. The course would emphasize computer applications and other
aspects of computer literacy ( A Nati.on At Risk, 1983). 4 number
of professional organizations have followed up on that report. For
example, the American Association of School Administrators produced
a "Critical Issues”™ report which gives an excellent overview of the
problem (Neill, 1984). The report highlights tne followlng
quotation.

We are now at a place where computers can
revolutionize education. However, we also have
a discontinuity. That is, we cannot continue
to add computers, just for the sake of adding
computers. We must restructure our schools,
our curriculum, and our teacher training if we
are to meet the challenge of the information
society. And it is going to be very difficult
for us to let go of what we have been doing.
Education ls at the stage of knowing what to
do, but being afrald to do it. In order to
accomplish this transtformation, we will have to
reevaluate our educational institutions and tne
mechanisms we use to finance then.

~= Andrew Molanar
National Science Foundation

David Moursund recently interviewed 2 number of computer
coordinators from throughcut the country while writing a book
(Moursund, 1985). All identified CII as the most Important and the
most challenging aspect of instructional use of computers. All
cited difficulties associated with curriculum change and with
having appropriately trained leaders in this area.

The Northwest Councll for Computer Educatlion is a professional
soclety of computer educators In Oregon and Washington. Recently
It funded a study of computer-related teacher education problems
(Moore, 1984). This was a grassroots effort, and it included a
survey of the organlzations’ membership. Part of the study focused
on what all teachers should be learning about computers. Of

the flve most highly ranked items, number one is "The teacher
should have an apprecliation for using the computer as a tool for
solving proklems.® Number four ls “The teacher should be able to
use the computer as a tool (using appllications such as word
processing, spreadsheet analysls or database management)."
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The Northwest Council for Computer Education study also examined
possible competencies for teachers intending to gain deeper
computer=-oriented knowledge. The top two items on their
recommendations for such secondary school teachers are that the
teacher should meet the general competencies (such as mentioned
above) and "The teacher should be familiar with the suitable range
of computing topics at the secondary level (including applications
and vocational opportunities).”

During its first year (1983-84) the Center for Advanced Technology
in Education at the University of Cregon did a survey of Oregon
education leaders, asking them to identify technology-oriented
areas in which they felt they needed help. Problems associated with
integration of computers into the overall curriculum received top
priority (Fletcher, 1984).

In the fall of 1984 the Lane County Educational Service Dlstiict
(Eugene is in Lane county) hired Sam Miller as a curriculum
specialist. He met monthly with 16 computer coordinators, who
represent the 16 school districts in Lane county. This group
reported that problems associated with computer-integrated
instruction were their highest priority (Miller, 1985).

In the fall of 1984 the Eugene schcol district Invited Its schools
to compete for money (five $8,000 grants) to attack specific
computer-related problems of their cholce. Almost all of the 32
proposals centered on ClI-related lssues and all five awards went
to schools attacking these issues (Turner, 1984).

Another approach to assessing grassroots interests is provided by
an examination of enrollment patterns in computer-related inservice
courses. The Continuation Center of the Unlversity of Oregon and
the Eugene 4J school district work closely together in offering a
number of introductory courses. The actual courses to be offered
are based on a needs assessment conducted by the local school
systems. In fall and winter of 1984-85 by far the most heavily
enrolled were the computer application courses. 1Indeed, courses on
AppleWorks (an integrated application package) were oversubscribed
(Rathje, 1985).

WHOLE GROUP EXERCISE: 10-15 minutes. The above sequence of
arguments were written to support a proposal being submitted for
possible federal funding. What evidence do you have that CII is an
important issue in your school district? List evidence or possible
ways to obtain this evidence.

A filve-Step Approach t. Teacher Trainlng for s;||

P brief outline of the five steps in the approach is given here.
More detall is provided later in this section. Note that the
general ideas presented here were written for a proposal submitted
to a federal agency for possible funding. The Eugene, Oregon
metropolitan area is to be served by this project, but the results

1iig



Copyright 1985 David Moursund Session 8 Page 9

are tn e disiminated natlionally. These ideas require modification
to fit the needs of a school district providing its own fuading for
CII inservice training of educators.

1. Work with computer coordinators and school administrators
at the building and district levels to Improve thelr computer
education leadership performance using a Four-Part Inservice
Model (described later in this section).

2. Develop CII model teachers, using a Four-Part Inservice
Model. When possible, several teachers should be selected
from each school to be impacted.

3. Develon Leadership Resource Notebooks (described later in
this section) of support materlials for computer coordinators,
school administrators ard CII model teachers.

4. Evaluate, uslng both formative and summative evaluation.

5. Disseminate both the leadership development Four-Part
Inservice Model and the Leadership Resource Notebooks.

The approach [assuming adequate outside funding of the project]l
will be to work with two main categories of educators.

1. School-level and district-level computer coordinators and
school administrators living within commuting distance of Eugene.
2. Classroom teachers who already have an introductory level of
computer knowledge and experience, who want to become CII model
teachers, and who live within commuting distance of Eugene. The
major emphasis will be placed on elementary school teachers aad on
secondary school teachers of the sciences, aath, and social
sciences. To a great extent, these teachers will be chosen in
Clusters from a small number of schools.

The same general Four-Part Inservice Model of instruction will be
followed each year, but with changing audiences. During each
academic year of the project there will be about 35-40
participants, a mixture of computer coordinators, school
administrators and potential CII model teachers.

The Four=-Part Inservice Model is based uporn the Principal
Investigator’s many years of study and experience In curputer
educatlion, and upon recent research on effective inservice. The
first part of the model of instruction is an intense one-day or
two-day leadership development workshop. This will ensure a common
foundation of knowledge and begin to develop a spirit of
camaraderie within the group. Such camaraderie is important to the
success of the project.

The participants will then be split into smaller groups for tte
secvnd and third parts of the model of instruction which occurs
durlag the remainder of the academlic year. During the flrst year
there will be three groups: computer coordinators and school
administrators; elementary school CII model teachers; and secondary
school CII model math teachers. Each group will neet for about two

10%
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hours of formal Instruction and interaction every two weeks. A
member of the project staff will meet individually with each
computer coordinator once every two weeks. In addition, the project
staff (assisted by the computer coordinators participating in the
project) will visit each CII model teacher’s classroom once every
two week or more frequently. School administrators will meet
informally with their teachers who are involved in the project.

The second and third parts of the model are based oa the staff
development research of Bruce Joyce and Beverly Showers (Joyce and
Showers, 1980). Initlal implementation of these ideas in a
computer-oriented environment was done by Graham Ferres in his 1983
dissertatlion under the supervislon of Moursund and Showers (Ferres,
195837. Key ideas Include modeling and pricticing of desired
classroom behavlior, coachling (on the job feedback), peer suppoi't
groups, and adequate and continuing support from resource people.
Ferres work¢d very successfully with a small number of elementary
school teachers as they learned some Logo and introduced use of
Logo into their classrooms. The project was very labor intenslive
(high touch in a high=-tech environment).

The role of school adminlstrators as instructional leaders has been
investigated in a number of recent studlies. The results are :
leading to new emphasls on the school principal as an iastructional
leader (Doris Carey, 1985). Curriculum change is much more 1likely
to cccur when the school administrators are actively involved (Gall
et al, 1982, 1984). Thus, an importan: part of the Four-Part
Inservice Model 1s the invnlveaent of school adminlstrators.
However, it iIs not esseatlal that school administrators learn all
of the detalled content of the curriculum changes being Introduced.
Rather, they must play a supportive role, indicating that the
changes have thelir backing and are Important.

The final part of the Four-Part Inservice Model is another one-day
or two-day leadership development workshop for all project
particlpants. It Is a time for sharing, evaluation, and
debriefing.

Leadership Resource Notebooks will ko developed for each of the
major categories of educators participating in the Four-Part
Inservice Model. During the three year course of the project there
will be six such categories: computer coordinators, school
administrators, elementary school teachers, math teachers, science
teachers, and social sclence teachers. Part of the materials will
be common to all notebooks, reflecting the Four-Part Inservice
Model, general ldeas of computer-integrated instruction, and the
current state of the art of computer education. Part of the
notebook materlals will be individualized to each category of
educator, to fit thelr specific needs. It is evident that the
types of support materlals needed by a district-level computer
coordinator are different from those needed by an elementary school
teacher or 3 secondary school science teacher. The
category-dependent parts of the notebooks will carefully detail
desirable behaviors and include resource materials needed to learn
and Jmplement these behaviors. For example, we want mathematlics

10o
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teachers to make certain types of use of computer grapnics.
Specific classroom behavior, along with sample lessons, will be in
the notebook for math teachers.

The Leadership Resource Notebooks will ke developed by a
combination of the project staff and the educators recelving
training through the project. The project staff will provide
inftial materials and a framework for the notebooks. But each
category of participants will bave as a group project the fleshing
out of these initial materials. They will be trying out the
materials on the job, seeing what works and what doesn’t. They
will be intimately involved in formative evaluation of the
materials.

A critical part of the overall project design is the focus on
Individual schools and specific programs within the schosls.
Research on educational change indicates that one must pick a
unit--either a school cr 3 school district--and concentrate e:forts
within the unit to produce significant change (Fullan, 1982). This
project focuses mainly on school-sized units. During the first
year, for example, it is expected that almost all
teacher-participants will be concentrated in six schools,
approximately five participants per school. Three will be
elementary schools and three will be middle school or high schools.
At the middle and high school levels the first year will focus c¢cn
the mathematics curriculum. Likely all of these schools will be
chosen from the Eugene metropolitan area (Eugene 4J, Springfield,
and Bethel school districts). Conversations with computer
coordinators from these three districts indicate there wnuld be no
trouble in getting such concentrations of teachers from a variety
of schools.

This concentration on a small number of schools will contlinue
during the second and third years of the project. Some of the
initial schools will have a second, and perhaps even a third group
of participants. During the second year of the project the Eugene
4J school district expects %o he starting a “"high technology"”
magnet school. Likely its teachers will participate in the
project.

TRIAD GROUP EXERCISE: 15-20 minutes. Research suggests that the
typical inservice Intervention Is not very effective. The above
model for inservice education Incorporates many of the ide~s that

have proven to be effective. Compare and contrast it with the
types of inservice held in your school district.
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COMPUTER EDUCATION LEADERSHIP DEVELOPMENT WORKSHOP
Session 9

The Computer Coordinator: Responsibilities and Preparation

This session draws heavily from

which is a book written by David Moursund, publlshed by ICCE in
February 1985. Substantial material from a preliminary editicn of
the book is guoted. The book is $10 (US) from the International
Councii for Computers in Education.

Goals:

1. To increase your awareness of the broad and deep
responsibilities placed on butlding-level and district-level
cumputer coordinators.

2. To provide a summary of the general types of qualifications
needed by a computer coordinator.

3. To discurs levels of preparation of computer educators, and to
suggest desirable levels of preparation for computer coordinators.

In the past couple of years the number of people holdling sucn
positions as bullding-level computer representative, building-level
computer coordinator, and district-leel computer coordlinator has
greatly expanded. Often these are part time or unpaid positions,
with duties to be carried out in addition to one’s regular teaching
assignment. Increasingly, howev2r, the importance of these
positions Is belng recognized and appropriately revarded.

BEGINNING EXERCISE: Ask for a show of hands for how m.uy people
are already computer coordinators at a school or dlstrlict level.
Ask for a show of hands fur people who don’t yet have such a
posiilion, kbut think they would like to be a computer coordinator.
Ask for a show of hands for how many people recelve relcase time
from their other duties in order to be a computer covordinator. AskK
for a volunteer who is a computer coordi ~tor. Spend a few minutes
interviewing that computer coordinator. air information on the
nature of the work they do, hwethcr they ¢ y it, and wuaether it
is stressful.

The following material is frcm Chapter 8 of a preliminary edition
of Moursund’s computer coordinator book. It is a list of possible
responsibllities of a district-level ccirputer coordinator.

1. Provide leadership In all aspects of developlng, and
perlodically evaluating and updating, a district plan for
Instructional use of computers. Work with district and
school adminlstrators, curriculum coordinators,
building-level computer coordinators and others, such as
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out-of-district consultants. The plan should cover
learning/teaching about computers, learning/teaching
using computers and learning/teaching integrating
computers. It should be consistent with state,
provincial and national computer education goals. It
should mesh well with overall district educational goals.
It Is essential that the plan be flexlble and provide for
easy updating. The revisica cycle needs to be quite
short.

2. Provide leadership in implementing the district plan
for Instructional use ¢ computers; the implementation
should include provisions for evaluation and periodic
updating. Work with principals, ¢d.partment heads,
building-level computer coordinators, teachers and othcrs
¥ho will help implereant the district plan. Develop a
cadre of school-level computer coordinators and Computer
teachers who are committed to implementing the district
plan. The dlstrlct computer ccordinator should meet
regularly with these schooi-level leaders. Each school
should have a computer committee charged with developing
and implementing a plan for instructional computing in
their school. These school plans will vary from school
to school, but should all be consistent with district
plans. Make sure the school plans provide for procedures
to assess progress in achieving the goals set in the
plan. Estabilsh evaluation guidelines so that data from
different schools can be compared and can be used as part
of the evaluation of district progress.

3. Understand the district budget, budgetlng process,
and spending process; work within this system to secure
adequate resources for instructional computing. Provlide
budgyetary leadership in the Instructional computing
fleld. Make <ffective use of one’s own budget and staff.
Help to insure that building-ievel budgets and the
distr'~t budget adeqguately support the district’s
instructional computer plan. Be especially aware of
equity issues when doing budgeting and distributl!ng
resources.

4. Develop a district computer resource center to be
used by building-level computer coordinators, cComputer
teachers, computer-using teachers and others. The
resource center may contaln hardware, software,
courseware and instructional support materials such as
books, magazines, journals, films and video tapes. When
an especially nice piece of hardware or software comes
out, obtain It for the resource center. Even a temporary
loan, with an open house and publicity to the district
personnel, can be quite helpful. A district computer
resource center may be a lending library for both
software and bardware that particular schools neec only
Iinfrequently. It may be used as a meeting place for
computer educatlon committees and as a lab for cumputer
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fosurvices. Help to develop resource centers In every
school. These resource centers may be an intejral part
of the facilities needed for inservice education. A
schocl resource center shculd take into consideration tne
needs of teachers in the school.

5. Develcp and maintalin a list of resource people. Some
parts of this list may be suitable for distribution
throtghout the district. Other parts may be just for
personal use. The list might include the entire district
staff, with information about the computer background,
Interests, and involvement of each person. Identify at
least one computer leader in each school and cne
compuier-oriented leader in each academic discipline.
Encourage each school to develop a list of parents who |
might volunteer their services as computer aides,

technical asslistants or fund ralsers. Develop contacts

with vendors who are w:lling to provide loans of handware

and software; some vendors provide free tralning to

educators.

6. Develop, implement and periodically evaluate a
district computer-oriented inservice plan. One goal of
this Inservice plan should be to identify and/or help
develop resource people In every discipline and at every
grade level who can provide leadership in working to
accomplish the district Instructlional computer plan. A
seco>nd goal should be to help all teachers and school
administrators become functiorally computer literate and
to learn thelr roles In accomplishing the district
instructional computinyg plan. Ideally, every educator in
the district should have a personal plan for becoming
more computer literate. A district Inservice plan needs
to take into consideration workshops and courses
avaijilable from other school districts and from nearby
colleges and universities. Private businesses may
provide appropriate training on a contract basis;
sometimes they will provide free workshops, perhaps to
encourage possible purchase of a new product.

7. Help the district to develop and implement plans for
the acquisition and maintenance of hardware aand software.
Acquisition will likely involve going out for bids for
both hardware and software about once a year, although
one may be able to plggyback on a state or provincial
purchasing contract. [t is highly desirable t> have all
schools take advantage of the prices obtained through
these bid processes. Thus, the school district
acquisition plan should be followed by the Individual
schools and the school district. However, the -overall
acquisitlion procecs must be flexible. Schools and
individual teachers may have needs the. cannot easlily be
met workling through a2 Jdistrict acquisition plan. For
example, a special education teacher may need an input
device controlled by eyebrow movements. A magnet arts
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school may need special graphlics equlipment or music
| syntheslizers. Such special needs should be met in a
timely fashion.

Maintenance will include routine preventative maintenance
as well as more general repair and replacement. It might
prove desirable to have one teacher in every school
trained to do a minimal level of maintenance. In
secondary schools one might want to have some students
trained to provide this service. A district may want to
meintain a supply of spare parts and hire a person who
can repair the types of equipment the district is
acqguiring.

The district software policy should also address the
issue of whether the district or individual schools will
support, encourage or discourage software development.
It should contain a clear statement agalnst software
piracy. District inservice programs should address the
software plracy issue; the goal is to have the district
pclicy understood and supporied by all school personnel.

8. Maintaln an accurate Inventory of computer hardware
and software that belongs to the district and to
individual schools in the district. Help set policy on
the possible creation of a district-owned pool of
hardware and/or software that resides in particular
school buildings and that can be moved from school to
school as needed. Help establish procedures for schools
to borrow software from each other. Try to establish an
"effective life" for hardware and software, so that
hardware and software that are no longer appropriate to
use can be removed from service.

9. Help develop and implement a district procedure for
the evaluation of software, hardware and courseware, and
for the sharing of the results of such evaluation. Tie
in with other school districts and with national
organizations that are doing software evaluation. Decide
whether to make use of the EPIE and MicroSIFT scftware
evaluation services. Acquire books and periodicals that
evaluate software.

10. Disseminate computer-related information throughcut
the district via a newsletter, computer bulletin board.
presentations at district and school staff meetings and
so on. Establish a llason committee of key people in the
community and meet pericdically with this committee.

Help to create and/or wurk with a local computer-using
educators group. Work with a state or provincial group
of computer-using educators. Be an active participant in
local and reglonal non-computer education conferences,
perhaps doing presentations on computer applications.

11. Work on community relations by speaking to parent
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and professional groups, publicizing the district
computer plan and progress. If possible, arrange tor
newspaper. radio and television publicity. Ccnsider
having the district or individual schools participate in
computer-orlented science faires and in computer
programming contests. Encourage schools to have
computer=-orlented open houses for parents, with students
demonstrating what they have learned about computers. A
school computer club might want to raise roney by using
school computer equipment to Instruct parents in how to
use computers.

12. Encourage the development and implementation of a
district hiring policy that takes into consideration the
computer Knowledge and experience of applicants and gives
preference to computer literate applicants. Communicate
to teacher tralning Instituiions that your school
district is only Interested in hlring computer literate
teachers.

13. Help the district to cbtain outside funding by
particlpating in grant planning and proposal writing. Be
involved in district reserrch projects to evaluate
instructional use of computers. Try to find funds to
support individual teachers In develouping plilot studies
on varlous instructional applicatiors of computers. The
Idea of pllot projects 1s Important, even !f extra
funding is not avallable. Eventuaily your district must
decide at what level to teach keybcarding and touch
typing. Who will teach It, and how long will it take?
Eventually all students w:ill learn to use a graphics
package. [s this a mathematics department
responsibility, and at what grade level? Pilot studies
can help answer such guestlons.

‘4. Work to improve the overall quality of education
received by students In the district. Be senslitlve to
equity issues and work to resolve inequities. Be an

educational change agent. (This ls discussed more in

Chapter 12 of The Computer Coordipator.’

15. Do long range planning on such topics as making use
of computers at home, bullding~level and district broad
band networking, videodisc-based CAL, access to
databanks, and greatly increased instructicnal use of
computers. Encourage the dlstrict to develop plilot
projects to test the value various major changes in
computer usage. A large district could be experimenting
wi.h a school or certain courses iu a school having
greatly Increased computer access. Certainly every large
3chool district should now be experimenting with
videodisc~based CAL.

16. Remaln technlcally competent. Contlnue to grow as a
professional computer educator, as an educatlional leader
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and as a human being. Be professlonally actlve (attend
meetings, give talks, write articles) at a regional or
higher level. Subscribe to computer-oriented educational
publ ications and schedule regular time to read them. Be
aware of the idea of the half-life of a technical
education. The computer field is changing rapidly. A
computer coordlnator who doesn’t spend substantial time
acquiring new knowledge and skills will eventually ne
technically Incompetent.

INDIVIDUAL EXERCISE: 1If you are a district-level computer
coordinator, mark each of the above items on a yes-maybe-no scale
as to whether you consider it part of your job description. Then
rate each of the ones you labeled either yes or naybe on a five
polnt scale as to how well you feel you do the task. Use | for
"poorly” and 5 for “"quite well."

If you are not a district-level computer coordinator, do the same
exercise for a computer coordinator you know, and rate that person.
in elther case, small group discussion In triads is to be used to
share results and complete the exercise. Note that the latter form
of the exercise (for people who are not district-level computer
coordinators) may be embarrasing or threatening to district-level
computer coordinators. It should be used in a constructive,
helpful fashion rather than in a destructive manner.

The following material is from Chapter 8 of a preliminary edition
of Ihe Computer Coordinator.

Chapter 3 contains a brief list of possible
responsibilities of a bullding-level computer coordinator
and Chapter 8 contalins an extensive list (see above) of
possible responsibilities of a district-level computer
coordinator. These lists give an indication of the types
of activities a computer coordinator may be called upon
to perform. From these lists one can determine the types
of qualifications a computer coordinator might need. In
this chapter we list and discuss these general types of
qualifications.

At first glance it could seem that the variety of
knowledge and skills a computer coordinator might need ls
beyond that of an ordinary mortal. A frequent statement
made by teachers who might want to become a computer
coordinator is, “"If I had all of those qualifications,
I’d leave education and get rich." And yet, many people
satisfy the requirements, do remain in education, and
eventually become computer coordinators. Beling a
computer coordinator Is a challenging, but rewarding “
career. It is a career offering the opportunity to make
a slgnificant contribution to the world and to make
substantial personal growth.

The general qualifications to be a computer coordinator
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can ve divided into four maln categorles. The
categorization is somewhat arbitrary and some categories
overlap; still, this categorization-approach is useful.

1. A broad general education and dedication to
lifelong learning. Overall Intelllgence and
perseverance; a strong work ethic; self confldence;
good time-management skills; budgeting and cther
fiscal skills.

2. Knowledge of and support of our educational
systern; good skills in teaching school children as
well as in teaching educators and other adults.

3. Interperscnal relations skills; skills In
written and oral communications; administrative and

group facilitation skills.

4. Technical knowledge in the fields of cumputer
science and computer education. Substantial
experience in working with students and educators in
the computer fleld.

WHOLE GROUP EXERCISE: (Five minutes) Arrange the four general types
of qualifications into an *ideal” order, frcm most important to
least important. Use the fcrm given below. Be aware that this is
a matter of opinion, and you are merely expressing your opinion.

By show of hands, see how many people listed each of the four as
most important. How many listed each of the four as least
inmportant?

CONTINUE THE WHOLE GROUP EXERCISE: (Five minutes) Next, rank your
own qualifications in these four areas, from highest to lowest.
Spend a minute or so thinking about the two lists you have created.
By a show of hands, how many people have their greatest strength
listed as the most Important qualification? How many people have
their least strength listed as the least impo.tant qualification?
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+  IDEAL

1. A broad general education and dedication
to lifelong learning. Overall intelligence
and perseverance; a strong work e .hic; self
confiden.e; good time-management skills:
budgeting and other fiscal skills.

2. Knowledge of and support of our
educationai system; good skills in teaching
school children as well as in teaching
educators and other adults.

3. Interpersonal relations skills; skills
in written and oral communications;
administrative & group facilitation skills.

4. Technlcal knowledge in the flelds of
computer sclence and computer education.
Substantial experience in workiny with
students and educators In the computer fleld.

e ©0 ne Te on owmEmpEY .o

TRIAD GROUP DISCUSSION: (Ten minutes) Share your "ideal® rankings -
and (if you like) your self acsessment. Discuss.

The above exercise has now been used with several nundred computer .
coordinators or people who would like to be computer coordinators.
Invariably the "Technologl Knowledge® categcry recelives the lowest

ratings and the "Interpersonal Skills" category receives the

tiighest ratings. This iIs interesting in light of the high-tech
orientation of the people doing the rating. They see high touch as

much more important than high tech.

lHowever, the technical qualifications issue is perhaps the most
Interesting to discuss. And it is an Isuue not only for computer
coordinators, but for all educators involved with computers. The
John Naisbitt Megatrends book notes that the technlical

competence of middle level managers in the Un.ted States is low
relative to similar people In Japan and West Germany. This |is
suggested as a partial explaination for the U.S. not doing well in
competing with these couatries.

Most computer coordlnators are hired because they appear to have
high technlcal qualifications in the computer educatlion field.
Jsually they do have high technical qualiffcations relative to the
administrators doing the hiring and perhaps relative to other
teachers In the district. But in absolute terms, their
computer-oriented technical qualifications are often quite low.

Consider the following list of "levels”™ of computer preparation.
The assumption is that a person at any level has completed
requirements at the previous levels. Thus a Level 2 person has
completed both the Level | and Level 2 requirements.

ERIC 11/
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Level 1. 4-8 hours. How to turn on a machine, load and run
software, handle modest problems. Brief overview of computer
education.

Level 2. 12-16 hours. Enough training experience to work
with students who have Levei | instructlon and perhaps to¢ help
them gain Level 1. Selection and use of software for cne’s
own classroom. Initial introductory practice in using an
application such as word processing.

Level 3a. A 3-credit, semester-length course in computer

education (approximately 135 hours of study and instruction).
Approximately one-half of the instruction and homework is |
hands-on experience. However, not more than 25% of the total |
course i< computer programming. Includes reading a

substantial number of articles aad/or a couple of introductory

books, and examining a lot ¢f software.

Level 3b. A 3-credlt, semester-length course in computer
science (approximately 135 hours of study and instructlion). A
solid introduction to computer science and structured computer
programming. The language used might be BASIC or Logo;
however, Pascal is the language of choice of most major
universities.

Level d4a. Computer applications-oriented computer education
certificate; approximately three courzes above the combination
of all levels listed above. Includes a second course in
computer science and courses or coursework in such areas as
word processing, databases, spreadsheets. computer graphics.
Includes a substantial course in computer-assisted learning
and work on integration of comnuters into the overall
curriculum. A person completing Level 43 is expected to
program quite well in one language, co¢ moderately well in two
languages.

Level 4b. Computer scisnce-oriented computer educaticn
certificate; approximately three courses above the combination
of everything In Levels 1 through 3a, 3b. At least two of the
additional courses are "pure” computer science courses. This
includes mastery of Pascal cr an equivalent language as well
as good knowledge of a second language. Level 4b includes
roughly the equivalent of the first two years of an
undergraduate computer science major’s computer coursework.
Thus it covers the full Advanced Placement course, including
quite a bit of information s=tructures and some machlne
organization and assembly language.

Level 5a. Computer applications master’s degree in computer
education. Includes most or all of Levels 4a, 4db and
additional requlirements for a master’s degree. Llkely
requires coursework in learring theory, curriculum, and
perhaps research. A master’s project includes development of
materials for students or for teacher tralning, or some other
practical work. Chapter 10 of The Computer Coordipnator
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dlscusses pusslible requirements for S5a and 5h.

Level 5b. Computer science education master’s degree.
Includes all of Levels 4a, 4b and additional "pure® computer
science. One might view this as including the first twec or
three year sequences of an undergraduate computer science
maijor’s program plus additlonal courses appropriate to the
needs of a computer educator.

Level 6a. Doctorate In appllicatlion of computers In educatlon.
This might be built on a prerequisite of either S5a or of S5b,
depending on the unlversity and the interests of the student.
Students in this program have usually had several years of
experience in using computers in the classroom and/or as a
computer coordinator.

Level 6. Doctorate In computer science education. Iacludes
all of Levels 5a, 5b plus substantial addlitlonal coursework In
education, computer sclence, and computer education. Note
that the doctorate programs in both 6a and 6b generally
represent the equlvalent of 3-4 years of full tlme study
beyond a bachelor’s degree, plus substantlal work experience.
(But for most people entering such a program, a master’s
degree in a fleld outslde of computer educatlon generally
counts as part of the required 3-4 years.) A
research-oriented dissertation in a doctnrate program is
generally equivalent to approximately .ine months of full tinme
study, but may be more or less depending on circumstances.

TRIAD GROUP EXERCISE: (Ten minutes) Determine your current “"level”
and your goals for the next few years. Take into consideration
self-taught knowledge, but be reallstlic. There tends to be qulte a
difference between the typical university-level introductory
computer sclence courses for majors and the typical self-tauyght
Pascal knowle:dge. Discuss In your small group.

WHOLE GROUP DISCUSSION: What levels and/or types of education are
desirable for all teachers, for computer teachers, and for computer
covrdinators? How Is your dlstrict dolng? By a show of hands,
find out which districts have most of their teachers at Level 1,
Level 2, or Level 3a. How about the computer teachers and
building-level computer coordlnators in the dlstricts? In the same
way that we now have conslderable Inequitles of computer access In
dlfferent schools and school dlistricts, we have counslderable
Inequities of teacher preparatlion t¢ help thelr students learn to
work with computers.

TRIAD GROUP DISCUSSION: Should all current teachers be requlired to
learn to program (or, should all future teachers be required to
learn to¢ program)? In discussing this topic, deflne what you mean
by "to program.” Does your definition cover such areas as handling
a very sophisticated integrated database, spreadsheet, graphics
package with word processo:~? Does lv cover Knowing how to
represent procedures In a language understandable by a computer?

113




Cop/right 1985 David Moursund Session 9 Page 11

Is It reasonakle to expect that a typical district-level computer
coordinator shouid be able to teach the full range of courses
required to make teachers in the district he computer literate?

WHOLE GROUP DISCUSSION: What does the future hold for people who
are half-time or full-tlme computer coordl..ators? 1Is this 1l'kely
to be a secure position? (Note that relatlvely few people have
tenure as computer coordinators. More often their job security is
tenure as a classroom teacher; if they lose thelr computer
ccoordinator position they can return to the classroom.)

Note that the International Council for Computers In Educatlion has
established a Special Interest Group for Computer Coordinators.
The SIGCC has a periodical publication, helps arrange sessions at
~onferences, and promotes the development of local chapters. For
more 1aformation please write to ICCE.
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COMPUTER EDUCATION LEADERSHIP DEVELOPMENT WORKSHOP

Session 10

Evaluation

Goals:

1. To increase your awareness of purposes of evaluation and sonme
evaluation responsibilities of a computer education leader.

2. To discuss formative and summative evaluation ideas that can be
carried out by a computer education leader.

3. To discuss ways to Involve others in evaluation of a school or

district plan for uce of computers in education.

’ Bhy Evaluate?
For many educators the term "evaluation™ Is not met with roars
of approval. It may instead evoke memories cf "wasting” time
filling out forms and/or havin) students take standardized tests.

It may evoke memories of working on projects, with an outside

evaluator messing around in your business. [t may evoke memories
of being evaluated on the performance your job, perhaps by someone
with little understanding of what you do or how well you do it.

District, state, and naticnal assessment or competency testing

are all part of evaluation. Consider the situation from a problenm
solving point of view. We establish goals for our educational

system, and the system itself provides means to ach{eve the goals.
But is the given initial situation, and how can we tell if we have

achieved the goal(s)?

WHOLE GROUP EXERCISE: 5 minutes. In your school or school district
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how many days a year are devoted to school-wide or district-wide
evaluation? Collect results from all workshop participants. Note
differences between school districts.

Evaluation can be thought f as a natural and essentlal
prbcess that Is always going on. As teachers we evaluate our
students. We judge how well they are learning what we are teaching
(that is, we use formative evaluation) and adjust our Instruction
to fit their needs. Llkely we give unit tests or end-of-term tests
(summative evaluation) in order to assign grades or help students
monitur their own progress.

Both unconsciously ana consciously we constantly monitor our
own performance (self-evaluation.; we monitor the performance of
our peers and the progress oi each program we are involved with.

We make decisions based upon these evaluatlions. When evaluation
is viewed as in these ways, it becomes clear that we are all
evaluators and that evaluation is not such a bad thing.

Evaluation can be covert or overt. If your school or school
district makes any instructional use of computers, then you can be
sure that people are asking questlions about what roles the
computers are playling in the curriculum and how successfully they
are playing these roles. Often this is doné covertly by people
with little knowledge either of the computer educatlon field or of
the goals for computers in education. To the extent that we make
evaluation overt we can make it more useful to us and our aims. .
Thus, every computer educatlon leader should be Involved in
evaluation.

TRIAD GROUP EXERCISE: WHY EVALUATE? Working individually, make a ‘

brief list of the best argumentes you can think of In favor of
12; \
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careful evaluation of computer education in your school and/or
district; make another list of good arguments against such
evaluation of computer education or problems that svch evaluation
might cause.

Then share your lists with other memkers of a triad. Look for
major agreements and major disagreements. Use this discussion time
to increase your understanding of how others view evaluation. Is
there general agreement within your triad that evaluation cof
computer education is a good idea? Why, or why not?

Debrief through a whole group dlscussion. ULook for some
general agreement or values of evaluation as well as general
agreenent or. arguments against evaluation. For example:

1. Evaluation that leads to improvement of a product or

process s good (here we are assuming that there !s general

agreement on the value of the product or process).

2. Evaluation can be done in a manner that promotes learning,

growth, improved attltude, etc. That can be good.

3. Self-eva'uation is good, but evaluation by an outsider may

be quite threztening and perhaps not useful.

4. Evaluation can be used in a thresatening or punitive

manner, and that is bad. "I am particularly concerned akout

being evaluated by a supervisor who doesn’t understand my
fleld or what I am doing."

5. Evaluation uses up time, money, and other valuable

resources. These resources might instead be used for other

(presumably better) activities.

6. "Evaluatlon forced us to clearly state our goals. That was

a useful exerclise.”
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TRIAD EXERCISE: In triads, discuss the covert and overt evaluatlon
of instructional use of computers in your school or district. Nake
sure each person In your triad gets a chance to talk. We are
particularly interested In finding very good example. as well as
examples in which there appears to be little covert or overt
evaluation going on.

WHOLE GROUP DEBRIiEF: By a show of hands see how many people are
involved in a school or district computer education program that
includes a reasonably formal evaluation plan. Ask for examples of
covert evaluation. (Example: "A feminist on our school board
counted the number of girls and the number of boys . our computer
class. It turned out that there were three times as many boys as
girls. She really gave us a bad time on this. Now we do all we
can to encourage girls to take the class. and we have roughly equal
numbers of girls and boys in the class.")

Formal evaluat'on ls generally done taking Into consideration
some set of goals (which themselves may be fo~mally stated or
merely tacttly assumed). For example, part of a school district’s
evaluation of educational use of computers might include counting
the numbers of girls and boys in advanced computer classes, or
counting the numbers of students from various racial groups in
these classes. While superficially tnis would appear to be a
straightforward collection of statistical data, it could also be
interpreted as part of an eval-atlon of sexual and/or racial equity

ir the computer education program.

Evaluation of Computer Edycatior ~eaders

Formal evaluation of the job performance of Indlvidual people

124
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Is common. If this is to be done approprlately, there must be an
agreed upon job description which includes duties/responsibilities,
authority, resources, and so on. Often an employee will be asked
to set some goals each year, and evaliation may be done both
against the general job description and the goals set fcr the v:ar.
INDIVIDUAL EXERCISE: Do you have a formal, agreed-upon job
descripticn against which you are evaluated? If your answer is no,
discuss why nct and whether you are satisfied with this situation.
If your answer is yes, who wrote the job description, aud how is it
periodically updated? What role do you play in helping in this

evaluation process? That is, do you prepare periodic reports thit

can be compared against statements In your job description to help -
someone evaluate you? Is it useful to you to have a job
description and to be periodically evaluated?

Debrief in trjads and in whole group. The standard pattern
for a computer coordinator is to first undertake the job on an
informal, non-paid, volunteer basis. The duties gradually grow,
and perhaps become more formal. Perhaps release time is eventually
granted. Someone (a principal, a superintendent) begins to depend
on the computer coordinator and begins to assign specific dutles.
By the time this stage iIs reached it is important to have a formal
agreement defining responsibilities, authority, resources,

evaluation, duration of thls positicn (job security), etc.
! This is particularly important in computer education because
the possible duties are so dlverse and time consuming. No matter
how well qualified you are and how hard you work, there will be

lots of computer-education-related things that don’t get done or

don’t get done as well as someone would like. Many may be
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completely beyond your ability to have any significant Influence

on, but still you might be held accountable.

Evaluation of Coanputer Education Programs
Computer education is a young and rapidly changing flield.

This suggests that most evaluation of computer education programs

chould be formative rather than summative. But in either case one

needs a set of program goals against which to do evaluation. Let’s
look at an elementary school for an example. Consider a district
that has computer education goals which include:
1. All elementary s<ha¢l students shall become functionally
computer literate In use of a computer as a general purpose
tool and in use of a compuver as an ald to learning.
2. All elementary schocl educators shall become functionally
computer literate at a level that allows them to be
professionally competent in facilitating and carrying out goal
1 l1isted above.
Of course, these are very gesneral goals. They would be backed up
by more detalled measurable behavorial objectives. For example,
one might have as a measurable behavorial cobjective that upon
completion of the third grade a student shall be able to go to the
computer software llibrary, check out a computer simulation, boot
the computer system using the simulation, run the computer
simulation and interact with it in a style appropriate to learning ’
from it, etc. Such a specific set of behaviors would suggest that
the third grade teacher should not only be able to help a student
learn to do all of these things, but should have speciflc knowledge

of compute simulations appropriate for use in the second grade
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curriculun.

Such detailed goals and measurable behavorial objectives allow
formative eva.uation of the elementary school computer education
program. One can evaluate the availablility of sufficient and
appropriate hardware, software, curriculum materials, scheduled
time in the curriculum, and so on. One can evaluate the adequacy
of the teacher training that has been made available, or one caﬁ
look more specifically at the performance of individual teachers.
WHOLE GROUP DISCUSSION: Does your school or school district have
detailed goals and measurable behavorial objectives for computer
education?

The discussion can focus on advantages of having such detailed .
goals and measurable behavorial objectives. Or, it might focus on
the difficulties 'n developing such goals and objectives. Or, it
might focus on good reasons for not doing this work. (The fie.d is
changing rapidly. A school or district could easily get locked
into a poor and inappropriate set of goals and objectlves, with no

good mechanism for improving them.)

A Key issue in evaluation is who does the evaluation. 1Is it
done by a complete stranger (the district evaluator or an outside
evaluator), by a person conducting the project being evaluated
(perhaps the computer coordinator in a building both trains
teachers and evaluates the performance of the teachers), or by
participants in a project (the teachers being train;d learn to do
sel f-evaluation).

The use of an outside evaluator Is Important when one wants
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unblased reports on the efflcacy of the treatment being evaluated.
In medicine, for example, use is made of °“double blind"
experiments. Nelther the patients nor the doctors know what
treatment is actually being used. In educational research it Is
common to have control groups and experimental groups. Generally
it 1s not desirable for the teacher of the experimental group to
also be the evaluator.

The concept of self=-evaluation 18 particularly Interesting.

Suppose that you are a wuilding-level computer coordinator

conducting inservice training designed to help teachers in your
building perform in a certain fashion. Working with these teachers
you could come up with self-assessment measures that would allow
the teachers to determine if they are performing as desired. The
teachers could learn that it is their profession responsibility to
acquire certain skills and knowledge. How they do it is up to
them, and you are available to help. But by and large it is not
your job as a building-level computer coordinator to evaluate the
teachers in your bulding. (If this is to be part of your job you
would certainly want it written into your job description and be
paid at an administrative level for undertaking such
responsibilities.)

TRIAD GROUP DISCUSSION: Pretend that all of you in your triad are
building-level computer coordinators whose responsibilities include
conducting inservice training of teachers in your building. Make a
list of self-evaluation ideas that you could have your teachers
learn to use. Talk about ways to get the teachers to make use of
these self-evaluation ldeas--to get the teachers to work with and

for you, rather than having an adversarlal relatlionship with you.
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Computer coordinators at the school district level and cthers
with considerable budgetary responsibility face a particularly
difficult evaluation task. A school district may be spending
one-percent or more of its funds for hardware, software, supportive
materials, teacher tralning and computer coordinator salaries.

This could amount to a large amount of money, and the money is
being spent year after year. What does the school district have to
show for this expenditure of funds? In what ways are the overall
educational goals of the district being better met because of these
expenditures? Why should the district continue to spend the money
in this way? Might the money better be spent in some other manner?
(Notice how much would be saved if the district didn’t have to pay
the salary of a computer coordinator.)

Most school districts have an evaluator on staff, or make use
of professional outside evaluation services. A district-level
computer coordinator can make use of the district’s evaluator. But
this requires carefully statea district goals for computer
education. The goals must be such that one can measure progress
towards their attainment.

It is not enough to merely count the number of computers, the
number of pieces of software, the number of students using
computers and the number of teachers usinyg computers. Fvaluation
must get at deeper issues such as how comuters are contributing
toward accomplishment of the overall district goals. (Of course,
the d!strict computer goals are paart of the overall educational
goals.) For «xample, a district might set as part ;f its language
arts goals that all students shall learn to touch type on a

computer Keyboard at a speed of 15 gross words per minute before
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graduating from the sixth grade. This is a specific, measurable
goal.

Contrast this with the goal that all students shall learn to
use a word processor to Improve their writing skills. The computer
coordin~tor might Implement a program that would lead to all
students learning to use a word processor (how well is not
specified). But there is no guarantee that this will! lead to
better writing skills. Thus, if evaluation Is done on the writing
skills of students one may find no change as a con:-~uence of
devoting computer and school resources to teaching use of a word
processor. Improvement of writing might occur if teachers are
trained in the teaching of process writing, students are taught to
make use of a word processor to do process writing, students are
taught to keyboard at a reasonable speed, students are glven yood
access to computers for doling their writing, and appropriate
amounts of time are devoted to writing. Many of these things are
beyond the control of a computer coordinator.

EXERCISE FOR DISTRICT-LEVEL COMPUTER COORDINATORS: Does your
district hzave a set of computer education goals along with
measurable behavioral objectives? Does your district have a plan
in rl1ace for the perlodic evaluation of how well the objectives are
being accomplished? Diecuss in triads and in the whole group.

Note that a district can easily measure the numbers of dollars
goirg Into hardware and software. It can determine the number of »
students per microcomputer or the number of pleces of sofiware per
student.. It can count the number of inservice courses given and

the number of educators attending these courses.

But there are many more difficult things that are Important.

ERIC 1,0




Does each school bullding have a well qualiflied buildlng-level
computer coordinator (how does one define well gualified)? What is
the level of computer literacy of each teacher and school
administrat.r relative to that needed for them to be professiona'ly
competent in carrying out their part in accomplishing the district
and school computer education goals? Are computers making a
measurable difference (either positive or negative) in

accompl ishing the overall educaional goals of the district and the
schools? The development of evaluative instruments and plans to
find answers to these questions will likely Involve tne school
district’s evaluation specialist. Substantial resources may need
to be devoted to such evaluation.

WHOLE GROUP EXERCISE: 10-15 minutes. How can one evaluate tne
effectiveness of a district’s computer-oriented inservice progran?
Have workshop particlipants share experiences on ineffective versus

effective workshops they have conducted or taken. How can one tell

what is effectlve and what is effective?
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COMPUTER EDUCATION LEADERSHIP DEVFLOPMENT WORKSHOP

Session 11!

The "I Can’t Write" Syndrome

Goals:

1. To increase awareness of the need for an educational leader to
write freely and easily.

2. To increase understanding of why many educators feel they can’t
Wwrite.

3. To explore how computers affect writing.

lotroduction

Writing serves two rmain purposes. First, it is a method for
communication over both time and distance. Second, it is an aid to
crganizing one’s thoughts while doing problem solving. These two
purposes are so valuable to people in our type of Loclety that
writing is one of the basics or education. Our educational systenm
sets as one of its primary goals héiping all scudents learn to

. te.

As a consequence, essentially all educated people in our
society can wrilte And teachers, being educated people, are no
exception to this. The typical teacher is reasonably comfortable
In writing material for handouts to students or writing comments on
student papers. Of course, there are exceptionsc even at this level
of writing. Moreover, occasiot.al embarassments occur. For
example, we occasionally see a newspaper a:rticle quoting a written

note from a teacher to a student’s parents, wlith significant errors

1




Copyright 1985 David Moursund Session 11 Page 2

In spelling and grammar.
Interestingly, however, publications such as The

Computlna Teacher find that th2re {s a severe shortage of

teachers willing and able to write practical, down-to-earth
articles on what they are do]ng with computers in thelr classroonms.
A typical situation the editors of The Computing Teacher

encounter is that they identify a classroom teacher who is really
doing good things with ccmputers. The teacher has developed
materials, applications, classroom management procedures and/or
other ideas that are well worth sharing with other teachers. But
when asked to prepare an article for publication the response is
often "I can’t write."

My response Is "Nonsense!" Such teachers have all three of
the qualifications needed to write a useful arti ‘le. These are:
1. Gocd knowledge of the Information that is to be communicated.
2. Good knowledge of the type of person who will read the
material--in this case, teachers like thenselves.

3. The ability to write well enough to get through high school,
college, and perhaps even a graduate degree.

My feeling Is that the problem Is twofold. Flirst, there are
the "real® difficulties such as tezchers are qulte busy and that
they get relatively little practice in writing for widespread
distribution. Second is the "psychological®” problem--the "7 can’t
write" syndrome.

The flrst difficulties can be overcome relatively easily. The
type of teacher we are talking about always has too many things to
do. But, the teacher sets priorities and does many thingsr The

time to write can be made avalilable by a readjustment of
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prioritles. One’s college-day writlng skllls soon return, and
continuec practice at writing leads to improved skills. The fact
that ore gets both betier and faster at writing through practice in
writing is important. We will return to it later.

The psychologlical barrler Is harder to overcome. Thus,
several of the exercises in this workshop session are designed to
help address some of the psychological barrlers to writing. It is
interesting tc ncte that many teachers have reported using a word
processor has helped them to overcome whatever barriers were

Keeping them from writing for puplication.

. geliing
INDIVIDUAL ACTIVITY: When was the last time that you wrote

somethlng and showed It to a peer for evaluatlon? What were your
feelings and how dld you express these feelings as you dealt with
this sharing of your writing? #ake a few notes for yourself to
help In the trlad sharing exercise which follows.
TRIAD ACTIVITY: In groups of three, share what you learned by the
above exercise. In what ways is writing difficulf because of fear
of what one’s peers wlll say? What are other psychological
barriers to writing? Where are these barrlers developed?
Speciflcally, what goes on in the teaching of writlng that helps
create psychologlical barrlers to writing and sharing with one’s
4 peers?
Perhaps the biggest psychological barrier to writing is an
unreasonable view of the writing skills of professional writers.
One’s mental plcture of a person who writes articles and books Is

of a person who sits at a word processor, composing new materlial at
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lightening speed. A quick pass through a spelling checker, a
couple of minor revisions, and it’s off to the press with another
finished product. It would appear that the effort to produce an
entire book is mininal.

To repeat a previously used expression; "Nonsense!" Very fcw
writers have such skills. Those who do have gained them through
many years of practice and study. For most writers, the key is
persistence. It takes substantlial time and effort to produce a
significant plece of writing. However, scmetimes one can produce a
first draft relatively rapidly. The following exercise illustrates
this point.

WHOLE GROUP EXERCISE: Select a passage, perhaps from these
materials. Have someone time you as you read it outloud at your
ordinary talking/lecturing rate of speed. Read for one minute and
count your words read. This will give you a rough estimate of how
many words per minute you can put together and deliver in a talking
mode .

Next, use the same passage and copy it onto a piece of paper
using your usual handwriting. Copy for one minute and determine
ynrur approximate handwriting speed. A typical adult has a speed of
20 to 30 words per minute. How does your handwriting speed compare
to your speaking speed? Can you touch type? If so, how does your
touch tyring speed compare with you. handwriting speed?

Finally, suppose that you could produce final, finlshed copy A
at a rate of just five words per minute. Thls Is 300 words per
hour or 2,400 words per elght hour day. At thils rate you could
produce a book of significant length in a couple of months. What’s

so difficult about producing five words per minute?
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DEBRIEF: In the group discussion make sure the role of word

processing receives appropriate attention. Note also the

difficulty of conceiving and organizing a large project. Most of
the time is spent in thinking, organizing, and (as the writing

procceds) revising.

Roles of Editors

Most writers foliow a traditional route that includes
prewriting, composing, revising, (repeat the previous steps as many
times as necessary), and publication. That is, they follow the
steps of process writing=-the same steps we want students to learn
as they learn to write in a word processing environment. A major
step in process writing is revision. Revision is based upon the
editing help one can provide for oneself and the editing help one
gets from other sources. For example, computerized spelling and
grammar checkers can serve a useful editing aid.

Even more !mportant, however, is that moct writers need
editors. That is, few writers can adequately serve as their own
ecitors. Three types of editing are needed. First is mechanical.
Are the spelling and grammar correct? Is the writing level and
3tyle appropriate to the intended audience? A computer can help in
this area.

The second type of editing needed iIs for correctness of
4 content. In a technical field such as computer science education

one needs a content ediior who Is quite knowledgeable In both the
computer and the educ.tion flelds. Note that the content editor
can be a colleague and/or others for whom you are writing. That is

the basis for the review process used by many professional
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journals.
Finally, one needs an editor who understands style and
effactive communication. Does the material "flow?" Will the

writing actually communircate to the intended audience? Once agaln,

audience read what you write and provide feedback.
A writer needs to learan to make appropriate use of editors

(both professlional editor’s and the type of peers described above).

|

I

|

|

I
a good way to find this out s to have some members of the Intended

This takes training and experience. Few writers have an
opportunity to take a course on how to work with an editor, since
this is not a regular course in most schools. Rather, one must
learn by doing. One must write, seek out editorial help, and learn
‘h@%, to expect frem an editor. Good editorial help can greatly
improve one’s writing.

Undoubtedly many writers think that the editor’s task Iis
relatively easy, while many editor’s feel the writei’s task is
easy. Actually, both are necessary and both are relatively
diftficult. It ls instructive for a writer to practice at the
editorial task. The next exercise Is of that sort.

The following material Is quoted from a computer literacy book
manuscript submitted to a publisher . couple of years ago The
boox was already under contract. [t was being vritten by a
carefully selected team of expe. ienced wrlters. The Iintended
audience is junior high school students. The manuscript begins the A
book with one page of dlscussioa on computer games. The assumptlon
is that all junior high students are familiar with and play
computer games, so that this Is a good way to get the bonk started.

The second page continues:
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dardwaxe and Software

Whether yov are using a computer for any other
purpose, you need both hardware and software. The
hardware 1s the physical equipment of the compuater
system. It includes the monitor screen, the keyboard,
the printer, and the computer itself. It even includes
whatever is inside the computer, such as wires and

screws.
Hardware s designed to operate with software.

Software is the instructions and information in a

computer that tell it how to work. Software includes the

programs that you buy on floppy disks and tapes and

programs that you write yourself.

You may find it difficult to determine what is

hardware and what is software. If you are playing a

computer game, for instance, the termlinal that you are

using is hardware. The terminal and screen are connectcd

to a computer, which is also hardware. The game jtself

Is run by a program, which Is software. The pictures on

the screen are created by the game software.
TRIAD GROUP EXERCISE: In groups of three, discuss the quality arl
appropriateness of the above material. If you were an editor, what
would you do with this material? Keep In mind that it was Intended
to be the second page of the first chapter of a junlor high school
computer literacy text.
DEBRIEF: As groups first dlscuss this material they may focus on
the grammar, writing level, or style. It the writing level
appropriate to junlor high school students? Does it "talk dow." to
them? Doe< it huild upon their previous knowledge and experience?

Then the dlscussion might change to content. Note the number
of new vccabulary words. Is this too many? Or, will most students
know the words from thelr previous studles and experlences.

What does the wrliting tell us about the writer? For example,
doe¢ . the reference to "wires and screws" suggest a particular
insight into computer hardware? What about the reference to "the

computer {tself" as part of the hardware? How dces one distinguish

between “the computer {tself” and the rest of the hardware?
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Finally, note the last paray. :ph that Indicates there may be
difficulity in distinguishing between hardware and software. If
there 13 difficullty, what |s to be galned by learnlng to
distinguish? (“hat do you think a teacher will do at this stage if
a student asks about firmware?)

Have the whole workshop grcup debrief the above exercise.

What are the best features of the writing? What are the worst
features? If you were serving as editor, could you Improve the
writing and/or help the origlinal author improve the writing?

In analyzing a piece of writing such as the above, it is
helpful to focus on Interactions among the elements of a triangle
vhose three vertices are labeled A: Writer, B: Reader, and C:
Content/Information. What is the world view (totallity of
knowledge, thoughts, skllls) of the writer? Simlilarly, what is the N
world view of the intended reader? What are the essential elenments
of content and intormation that &re to he communicated?

A key insight one might gain from the
Writer-Reader-Content/Information model Is that a computer
education leader who wants to write for other tsachers likely has
strength in all three areas. First consider just the area of
Reader. Who knows teachers better than other teachers? Wno Knows
better what will be of use to teachers, and who better knows the
pressires that teachers face on the iob?

Or, consider Content/Information. This must be both accurate N
and appropriate to the intended audience. A person who is a
computer teacher or computer coordinator typically has apg.opriate
technical knowiedge, since tl.is 1s necessary to do the teaching ~r

?ompufer coordlation job. Moreover, the teacher or computer
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coordinator has good in<ight into what technical knowledge is

appropriate to other ‘eachers and computer coordinators.

Communjication

It Is the third area, actually wriiling, in which many
cducators feel inadequate. Writing is one form of communication.
Almost all educators are skilled at oral communication. <Considzsr

the following 1ist of some types of cral communication.

. [nternal dialogue (a self-conversation).

. One-on-one conversatlion with a ciose friend.

. Conversation with a small group of your frliends or your
tudents.

. Presentation to the whole class that you regularly teach.
. Informal presentation t¢ a group, such as responding to a
uestion at a PTA meecing.

. Formal lecture to A large group, such as at a professional
reting.

7. Radio or television presentation.

i
2
3
S
4
5
q
6

TRIAD EXERCISE: In groups of three, dliscuss what makes ltems neat
the bottom of the list more difficult to do than those near the top
of the list. Expand the llst as seems appropriate. Reo.der the
list so that it moves from least difficult to most difflicult for
your triad. Discuss differences in diffliculity ranking that may
exlst In your triad (what ls easy for one person may be difficult
for another).

WHOLE GROUP DISCJSSICN: One major factor dlfferentiating the tynes
of oral presentations listed above is the nature and quaiity of
feedback. An Interral dlalogue provides high quality feedback from
the listener. The large group formal presentation grovid;s less
feedback as well as the possiblility of negative feedback from an
Internal volce saying "You a:n’: doing very well.”

The order of difflculity of the oral communication modes will
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vary with the individual. For example, a person might find that

the intimacy of one-on-one coversation with a close friend is more

difficult than the less Intimate type of communication that one has
with a small group of friends or studeuts. Some people feal that
informal presentatlon to a group such as at a PTA meeting !s much
more difficult than a formal presentation. This is because of the
lack of opportunity to carefully prepare, and perbaps practice, the
presentatlion.
INDIVIDUAL AND TRIAD EXERCISE: Now conslder wrlitten communicatlon.
Each individual is to spend ¢%out five minutes making a list of
different written communication situatioas. Order these from
easlest (for you) to hardest. Then get togccther In triads and
prepare a master list for your triad. The list is tu be ordered
from easiest to hardest and mi.tht begin with:
1. Brief nnoted to self, written in one’s personal
approintments book.
The triad group discussion should 3lso0 rocus on similarities and
differences between oral and written communication.
Two sample llsts produced by small groups of workshop
participants are gliven below.
List 1:
Note to self.
Note to a friend.
Letter to a friend.
Letter to a professional colleague.
Paper for a class one Is taking (weekly assignment).
Term paper fcr a class.
Dissertatlion prcposal (all membors of this group were
octoral students).
Journal article.
Dissertatlon.

0. Conmpreliensive exams for a doctorate program of study.
1 Book

"»‘\DQQ.\IO\U‘AU’N"
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List 2:
Note to self.
Note to others.
. Friendly letters.
Business or formal letters.
Coursework (written homework assignments).
Professional publications.

bW -

While the list produced by the second group is short, their
discussion was heated. They distinguished between "creative”
writing and factual exposition. Generalliy, creative writing is
considered to be more difficult. The group also noted that written
communication via a computer network is different than-
communication via writing on paper. However, within the group
there was not agreement as to which Is rasier.

One key difference bhetween oral and wrlitten communlcation Is
feedback. In oral communication one is better able to provide
one’s own feedback. A second difference i3 the permanency of
errors-=-ln writing, errors stay around to haunt you! The
discussion might move in the direction of how all of thls is
affected by writing iIn a word processing environment making use of
a spelling and grammar checker, following ideas of process writing.
Hard copy is produced only after appropriate cycles of
editing/revision.

Another Interesting polnt is the time factor. A typical
person can talk perhaps 125 words per minute. A cypical person can
handwrite perhaps 20 words per minute. (Note that some people
composeé at the Keyboard and may well compose at 40 to 50 words per
minute!) Roughly speaking, It takes six times ¢ 1long to get word
on paper {in a hastlly written draft) as it would to speak the
words. This longer time frame glves the opportunity for more

careful conslderation of what is belng communicated and how it Is

142




I S e

Copyright 1985 David Moursund Session {1 Page 12

belng communicated. That is one can do more self-editing while
writing. Moreover, in writing one usually has the time to go back
and revise. A productlvity rate of ten words per minute for a
day’s writing (with revision) would be considered by most people to
be quite good, and even five words per minute suffices for most
writing projects.

The discussion might also move in the direction of developing
good computer-assisted learning materials. The feedback mechanism
in this situatior is different from either oral or written
commurnication. This is a key idea. The "I can’t write.® syudrome
has substantial justifi:ation in the relatively little practice
that teachers get in writing. It can also be justified through
teachers’ lack of access to non-threatening feedback mechanisms.

Still another very interesting ldea Is that students who are
being taught process writing in a word processing environment are

1. Being given increased experience in receiving feedback

from teachers.

2. Are (often) being trained in providing feedback to each

other.

3. Are being glven training in providing fcedback to

themselves. (Read out loud what you have written. How does

it sound to you? Use the spelling checker. Correct the
errors it detects.)
The glving and recelving of feedback in a writlng environasnt need .
not be any more threatening than dcing so in an oral enviroument.
Thus, process w+iting In a word processing environment might lead
to a nev generation of students who don’t have a "I can’t write."

syndrome.

ERIC 14




Copyright 1985 David Moursund Session 11 Page 13

The ablllity and willlngness to write freely and easlly
improves with practice and training. It is very useful in many
academlcally-orlented careers. “Publish or perish" is certainly
representatlive of many university teaching positions. It is, of
course, Important to Keep In mind that one must have something to
communicate if one intends to write. Thus, all of you (by taking
university courses, attendlng this workshop, studying, learning
about computers in education) zre inhancing your abilities to
communicate. However:

INDIVIDUAL EXERCISE: Make a personal 1list of what you have done

over the past flve years to Improve your wrlitten communication

skills. Then add to the 1ist what you intend to do during the next

year or so.
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COMPUTER EDUCATION LEADERSHIP DEVELOPMENT WORKSHOP

Sesslon 12

Some Thoughts On Mathematics Education

Goals:

1. To explore the "I can’t do mathematics” syndrome and consider
its implications for computer science education.

2. To explore how computers may change mathematics educaticn.

Both my father and mother were mathematics faculty members at
the University of Oregon. Thus, it does not surprise me that my
first grade teacher reported in 1943:

David is showing steady improvement in all
school work. Now that we have started number
combinations David shines in the class as our
numbcr wizard.

The combination of genetics, home environment, and our school
system led me rather quickly and painlessly to a PhD in
mathematics. For me, our mathematics education system wa: a
success. [ both enjoy and use mathematics. At one time I did
mathematical research, addiang to the accumulated pocl of

mathematical knowledge. ijow I am a computer educator, and I still

enjoy mathematics.
Howard Gardner’s book, Frames of Mind: The Theory of
HMultiple Intelljgences, discusses Logical=-Mathematical

Intellligence as one of seven maior categories. Gardner argues that

we all have some ability in thls area, but that people vary

considerably in the lovels of this ability. Appropriate training
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can help us to develop our loglcal-mathematical abilities.

It is clear that a ca2rtain level of mathematical knowledge and
skill is quite important in our soclety. For that reason,
mathematics (arithmetic) Is cocnsidered to be one of the three
basics of education, and math instruction is built intr the core
curriculum starting in the earliest grades.

Very few people use mathematics above the typical sixth or
seventh grade math curriculum In their everyday (non-work) lives.
Indeed, relatively few people use more advanced math in their work.

It i{s within the logical-mathematical capabilities of a majority of

our population to achleve this sixth or seventn grade functional
level of mathematical knowledge and skill. Many people do so, and
in that sense or mathematice educatlon system Is a success. Note,
however, that for many students it takes a number of yzars of study
beyond the sixth or seventh grade tov achieve this basic functlional
level of knowledge and skill.

Note also that we push many students far beyond the content of
the sixth or seventh grade mathematics curriculum. Many are
capable ol learning much more than this. However, we tend to push
mauy students to and beyond the level at which they can experience
reasonable success. In some sense almost all students eventually
experience fallure in their mathematics studies At these higher
levels many mathematics education systems seem to be designed
mainly to weed out students with lesser logical=-mathematical
abilitlies.

My personal feeling is that for most people our mathematics
education system is not very successful; indeed, for many it is a

downright failure. In thls session we w!ll explore some of the
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features of mathematics education that lead to so many students
having bad experiences (if not outright failure) in this part of
thelr educational careers. Our underlying agenda Is to explcre
whether computer science education Is following (and/or needs to
follow) the same track.

EXERCISE: WHAT IS MATHEMATICS? (Ten minutes) Essentially all
educators ha;e studied mathematics through at least the tenth grade
plus some math courses in college. Thus, we all carry in our heads
some sort of answer to the question "What is mathematics? But our
definitions vary conslderably; many bear little resemblance to
definitions provided by professional mathematizlians.

Spend a couple of minutes writing down your answer to "What is
mathematics?" We are looking for first Impressions--an off the top
of one’s head 4efinition. Provide enough detail so that cne can
distinguish this discipline from other disciplines. When you are
finished, share your responses with the members of your triad.
WHOLE GROUP DEBRIEF: This is a relatively difficult exercise.
1osL people are not used to the idea of providing a quick
definition of an entire discipline. By a show of hands, see if
there was consliderable agreement within any triad. Ask for a
sample answer from such a triad or from a volunteer. Write it on
the overh=ad without comment. Ask If others wrote the same ideas;
then ask for major ldeas from other workshop participants.

Typical responsess will include ideas such as the following:

1. Learning formulas and how to plug nunmbers {nto formulas.

2. 2roving theorems.

3. Memorizing definltions and notatlion.

4. Solving story problenms.
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5. Clear and logical thinking.

6. Gettlng the right answer.

7. Solvirg real-world problens.

8. Paper and pencil arithmetic.

9. Mental estimation and exact mental arithmetic.

10. arithmetic, algebra, geometry, calculus 2nd higher math.

Each of these re2sponses can be examined in terms of the mental
model it represents for the person giving the response. Suppose,
for example, that a thlrd grade teacher suggests that mathematics
Is: 6. Getting the right answer. What might one guess about the
math background and understanding of that teacher?

Each of the respuvnses can also be examined in terms of
capabilities of calculators and computers. For example, how might
the ready availabllity of calculators and computers affect: 9.
Mental estimation and exact mental arithmetic? Contrast this with
possible roles of computers in: 1. Learning formulas and how to
plug numbers into formulas.

Mathematics education can be analyzed irn terms of four major
goals:

s Cultural/historical. To preserve and pass on the

cultural/hlstorical aspects of mathematics; mathematics is an

important part of human history.

2. Recreational/artlistic. To have students understand and

appreclate recreational/artistic aspects of mathematics as an

human endeavor.

3. Froblem solving. To have 3tudents learn to represent

problems using the language of mathematics and solve problems

using mathematics.
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4. Advance the fleld. To produce sufficlent research

mathematicians and high level faculty to continue to advance

mathematical frontiers.
Each of these can be analyzed for possible Impacts of computers.
For.example, suppose that someone suggests droppling the study of
Roman numerals from the curriculum. That is in conflict with Goal
1. It is also somewhat in conflict ~"'th the second and third
goals. Viewed in this manner, analyze the dropping of paper and
pencil long division of multidigit numbers from the curriculunm,
replacing it with Instruction in use ¢f a calculator. Note the
tradeoff between a possible gain iIn Goal 3 and a loss in Goal 1.
Note how the fourth goal is supported by a marhematics education

system that begins with all students and gradually weeds out all

but the most capable.

EXERCISE: EARLY MATH EXPERIENCES. Many people have vivid memories

of some of their early mathematics education experiences. These

memories may be of elither good or bad situations. They can lend

insight into the natiuire of our mathematics education system. Note:

The following exercise c . be dcne as stated, with a person merely

remembering past experiences. Or, it can be done using age

regressicn techniques from psychotherapy. The latter may be

particularly effective If a person has a strong "I can’t do math."

syndrome rooted in early childhood.

Think back to your mathematics education experiences during

your early arades in school. Picture the most enjoy:ble experience

you can remember. Write It down. Picture the least enjoyable

experience you <an remember. Write it down. How did your early

mathematics education experiences affect you in your later studlies
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of mathematics and how do they affect your current attitudes In
this discipline? Was our mathematics <ducational system successful
with you?

TRIAD ACTIVITY: Debrief the above activity in triads. To what
extent do we find examples of "The way the twig is bent ...?" Ask
for a show of hands on how many people feel our mathematics
education system was successful for them.

Sheila Toblias has written a book titled Qvercoming Nath
Anxijety which addresses math anxiety problems of adult women.

Many of the problems can be traced to the way math is taught and to
inequities in treatment of women in math education. Many computer
educators fear that we are making the same mistakes in computer
science edcation.

Shelia Toblas treats math anxiety much 1ike one would treat
any other psychological problem. In essence, she suggests methods %
of psychological counseling are appropriate for treatment of the ‘
math anxiety problem. Thus, her 1978 book provides an interesting
early example of applying a nigh touch technique to a hijh tech
problen.

Viewing mathematics as high tech sujgests that we exanine our
mathematics education system and ask "Where s the corresponding
high touch?” Perhaps many people are turned ~ff by math because it
lacks a high touch component. Perhaps some of the success of math
lab and concrete, hands-on approaches to mathematics education In
the early grades can be explained by their high touch approach.

Once again one can ask {f we are doing the same thing in our

computer and information science education systenm.

These are critical questions. Ideas of “"getting the right
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answer® and of success/fallur. are bullt into our mathewnatics
educaticn system from the very beginning. Contrast this with the
ideas of Seymour Papert in which he talks about using Logo to
create & learning environment in which one can explore, discover,
develop and debug brocedures, and grow. In the early 1980s the
early adopters of Logo tended to follow Papert’s ideas. Now,
however, Logo is beginning to become institutionalized. It is
becoming part of the regular, required curriculum. Many teachers
are treating Logo much like they treat mathematics. They follow a
scop% aad sequence designed to ensure all students cover the Logo
tonics ti:iat have been assigned to thelr grade levels.

INDIVIDUAL EXERCISE: Loge instruction in the :lementary grades
could be patterned after mathematics inst-uction. Indeed, it could
oe integrated into the math cvrriculum, using part of the time slct
devoted to mathematics. But tiere are other dis.iplines that Logo
instruction might be patterned after. Examples include art,
reading, writing, music, and phvsical education. Select a

discipline other than wath, and think about whether Logo

instruction could be patterned after that discipline.
DEBRIEF IN TRIADS: Have each person share the analogy or pattern
they thought about. How would these approachas be different from
the mathematics education apprcach?
Some schools have selected art education as bein¢ most like
. Logo education. Note that in elementary school art education there
tend to be no gradGes, noc right/wrong answers, and considerable

emphasis on se!f-actualization.

Some Roles of Computers in Mathematics Education
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Mathematlics Instructlon receives a significant tl1 e slot In

the scope and sequence followed by most students. Nat:ioanal

assessment, personal observation, and other sources of information
provide Inslight Into the success of our mathematlics education
system. Success, of course, Is a relatlive thing. Our current
system seems to produce adequate numbers of researchers and college
faculty. At the same time, It brings a number of people to less
deep levels of mathematical k.owledge=--levels sufficient to go Into
professions that make substantlal or some use of mathematics.

For a great many students, however, vur matheratics education
system produces allenation along with a mediocre level of knowledge
and skills. Such students are nelther prepared to go on to further -
levels of mathematics coursework nor are they akle to make
effective use of the materials covered in the courses they have
taken.

My opinlon 1s that -ur mathematics education system has

achieved a local maximum in quality. That is, hundreds of years of

efforts in teacher traiuning, materlals development, cur. ‘cun
de3ign, etc. have optimized the system. The optimization that has
occurred takes Int'n consideration the amount of scho~! time we
devote to mathematlics, the capabilities ¢f teachers, the cabilitles
of stuaents, the support available through homes, and so on. The
system 1s quite stable; it is highly resistant to change.

My conclusion 1s that If we pursue tradlitional -paths we will
see, at best, only very modest progress toward lmprqvlng our
mnathematics education system. Indeed, since there are strong

counter forces such as tzle+vislion, a change In work ethic and a

change In home environments, we will be lucky to hold our own. The
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decline in mathematics scores on the SAT over the past years
supports my position.

Mathematics educators have long been aware of computers.
Durii.g the late 1970s there was a considerable push for use of
calculatoxrs in math education Iﬁ the early 1980s the National

Council of Teachers of Mathematics produced the jgenda for the

805, which suggested how NCTM leaders felt mathematics education

should proce2d during the decade of the 1980s. There was
considerable emphasis on computers and computer literacy. The
April 198% lssue of the Arithmetic Teacher contalns an Iimportant
article "The Impact of Computing Technology on School Mathematics:
Report of an NCTM Conference.® This contains more detaileé
recommendations for the full integration of calculators and
computers into the K-12 mathematics curriculum. Interestingly, the
same¢ issue of the Arithmetic Teacler contains an article
"Eighth-Grade Mathematics in U. S. Schools: A Report from the
Second International Mathematics Study.” This compares performance
of U. S. eighth-grade students with those from a number of other
countries. On average, the U. S. studeats don’t fare too well.

But of course ther» are now computers. Computers in
mathematics education fall into three major categories: computer
sclence, computer-assisted learning, and computer-as-tool.

First, we consider computers (computer sclence) as a subject
matter area--perhaps falling into the domain of the mathematics
curriculum, or perhaps being an independent area of_study. If
considered as part of mathematics, computers use up time currently
devoted to other (more “"traditional®) teopics. To the extent that

student learning of these traditional topics Is correlated
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positively to instructional time, computer instruction (in lleu of

traditional mathematics instruction) may lead to a decrease in

learning of traditional mathematics.

& numker of computer educators have suggested that time spent
in studying computer programming or other aspects of computer
science might improve student performance in mathematical problenm
solving. The research literature is somewhat sparse in this area,
however. Few studies have established a solid link between the
study of computer programming and improved performance !in
mathematical problem solving. The evidence is not sufficlient to
justify using mathematics instruction time to teach computier
programming, expecting as a result to Increase mathematical problem
solving perforrance.

Second is the use of computers to help deliver instruction.
Sukstantial research now suggests that computer-assisted
instruction can (on average) produce significant gains in rate of
learning while maintaining current attitudes and long term
knowledge and skills. While much research remains to be done, one
might expect that for the bulk o0f the current precollege
mathematics curriculum, substaatial use of computer-assisted
Instruction could lead to a twenty-percent increase in rate of
learning. That is quite encouraging, since koth the necessary
hardware and the necessary software wiil likely become readily
avalilable during the next ten years. It will be a challenge to
mathematics educators to make approprlate use of the potential of
computer-assisted instruction. WIill the time saved be used to
learn current toplcs better (with increasced emphasis on problem

solving), or will it be used to add new topics to the mathematics
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curriculum? Might the time be given over to the study of
non-mathematical topics such as art. music, or interpersonal
skills?

INDIVIDUAL EXERCISE: Suppose that appropriate use of CAL could
free up an average of ten minutes a day from the.current
mathematics education curriculum. If you had complete control of
the school curriculum, how would you use this time? Develop your
best arguments to support your position.

TRIAD ACTIVfT}: Use active listening, with designated speaker,
listener, and cbserver, to discuse ideas the above exercise.
WHOLE GROUP DEBRIEF: By a show of hands find out how many people
would devote the time *to additional mathematics education. See if
any other academic discipline receives . number of votes.

Third, we consider computer-as-tool in mathematics. The
capabilities of calculators in arithmet.c give a giimmer of what we
are talking about. Many students spend literally hundreds ¢f hours
trying to develop paper and pencil skills that do not rival the
calculator skills they can acquire in a few hours.

With a general purpose computer one can have software to
graph, solve equations, and do algebraic symboi manipulation. This
sort of computer progress suggests possible changes in mathematics
education. Both the calculator and t™e computer allow an increased
separation of algorithmic processes from other aspects of knowlng

’ and doing mathematics. Algorithmic processes can be carried out by
a machine--generally both more rapidly and more rap{dly than by a
person assisted by pencil and naper.

It would cost perhaps $2 per student per year to provide every

student with a calculator. (I have seen ads for relatively good
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quallty solar battery calculators at a retail price of $5. Such a
calculator can be expected to last several years.) That could
easlly be done within current budgets. Why haven’t we done {.?
The fact that we haven’. could serve as a foundation for a strong
attacit on our mathematics education system. The current systenm is
so resistent to change that it has not been able to adequately
handle the calculator issue. Do we have any indicatlon that our
mathematics education system will better handle computers?

WHOLE GROUP DISCUSSION: Ask if anyone In the workshop 1s aware of
a school whose mathematics education curriculum has been
substantlally changed by computer=-as-tocl or calculator-as-tool.
If so, have them share with the whole group. The discussion might
als¢ focus on the difficulity of developing appropriate new
curriculum and the difficulity of tralnling current teachers to
handie such a new curriculun.

The cost of providing every student with a dalily hoir of
computer access for use in mathematics is still high. But it isn’t
overwhelmingly high. In terms of pure hardware costs, a reasonably
decent microcomputer system with a little software now costs about
$250 per year. That is based on a five year life expectancy and
not too many malntenance and repalr costs. If flve students share
a machine--each getting an hour of use a day--the cost Is $50 per
student per year. (The 1984-85 average cost per student for
precollege educatlon In the United States was %$2,750. The %50
figure is less than two-percent of that figure.) Moreover, the
cost is declining while the value of dolng so is increasing.
Already a few schools provide such compute access (and the home

access 2f compaters may be an order of magnitude greater than the
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school access). For purposes of long term planning one caa take as
a * 2n" that such a high level of computer availability will
become commonplace during the next decade or so.

It Is difflcult to appreciate the potential impact of
computer-as=tool on mathematics. Our entire mathematlcs educatlon
system is built around a balance amony the capabilities of paper
and pencil, book, and human mind. The computer has certain
Characteristics of each cf these. What will it be like to begin
one’s formal studies of math in kindergarten or the first grade
seated in front of a very sophisticated microcomputer? What does
it mean to "Know" mathematics when this knowing takes full
advantage of the capabilities of a computer?

The challenge of computer-as-tool to mathematics education far
exceeds the challenge of computer-zssisted instruction. If a
Computer can solve or help solve a particular category of problem,
what do we want students to learn to do mentally, assisted by paper
and pencil, or assisted by a computer? What does it mean to learn
mathematice in an environment that includes ready access to a very
powerful computer system? (The topic of artificial intelligence
could rear its challenging head here. More and more we will see
computer systems that accept as Inpu’. a statement of a prcblem and
produce as output a solution to the problem.)

My feeling ls that the computer Is a power{ul enough change
agent to n1ock mathematics educatlion out of its current *local
maximum® position. The risks are high, since we may stablllize at a
new local maximum that is less desirable th.. the ~—urrent
situatlion. But the potentials are a.so high. What a great t'me to

be a mathematics educator! And what a challenge to mathematlcs
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educators.

So far [ see little evidence that our mathematics education
system will meet the challenge in a timely fashion. For example, [
am not aware of a single school system that has a K-12 mathematics
curriculum designed around the ready availability of calculators
and computers. I am not aware of any school system that has a
staff adequately famillar with computers-in-mathematics to handle
the changes we are discussing. 1 Know of no teacher tralning
institute that has integrated widespread computer usage into the
preparation of teachers. The computer challenge is here now--but
our mathematics education system has yet to rise to the challenge.

r========= QUESTIONS =—=========
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COMPUTER EDUCATION LEADERSHIP DEVELOPMENT WURKSHCP

Session 13

Computer-Based Information Systems In Social Studies

Goals:

1. To explore effective methods for increasing student and teacher
use of Computer-Based Information Systems (CBIS).

2. To explore effective computer-based methods to help students
develop the higher-order skills (analysis, synthesis, inquiry,
Interpretation, evaluation, problem sclving) needed to explolt the
full potential of CBIS.

3. Tc gain increased understanding of how progress in hardware,

software, and CBIS may affect the soclal studies curriculunm.

Backaround Informatjion

Alvin Toffler’s The Third Wave discusses the agricultural
revolution, the industrial revolution, and the informational

revolution (Toffler, 1980). We are now well into the third wave,
an information age. Fueled by computer-related technology, the
Information age ls bringing changes to our soclety as large as the
changes brought by the agricultural revolution or the industrial
revolution.

The information age is based on improvements in technology. We
have Improved and new methods to store, process, and transmit
information. But It Is important to realize that we had good
methods for the storage, processing and transmission of Information
long before computers came on the scene. The telephone, for
example, was invented in 1876. Still, Computer-Based Information
Systems represent a significant change.

WHOLE GROUP EXERCISE: How have telephones affected our soclety and
our educational sy_.tem? How have computers affected this
communication system?

One very important idea is that people learn to use a telephone

159




Copyright 1985 David Moursund Besslon 13 Page 2

while they are quite young and without benefit of formal schooling.
The interface between people and this technology is so “user

friendly® and natural that it is easy to learn to use a telephone.
Of course, at a professional level there Is still more tc learn, so

formal tralining ls often needed.

Note also how changes in technology have reduced the need for
telephone operators. In a real sense, the telephone system is like
a glgantic computer with milllions of terminals.

This session focuses on roles of Computer-Based Information Systems
(CBIS) in education. CBIS be divided into two major categories:
bibl iographic systems and source systems. The contents of a
bibliographic retrieval! system conslist of periodicals, books, and
other simllar publications. Generally speaking, when one s
searching a blblliographic retrieval system, one doesn’t know what
(if anything) will be retrieved. On the other hand, a source
system contalns specific Information oryan'zed in a speclfied
fashion. Examples Include major league i2seball statistics for the
years 1900 to 1980, stock market data (high, low, last, volume for
each stock traded so far today), alrline reservation Information
(information on each flight, such as seats sold and remaining to be
sold), and an FBI flle of stolen cars. Thus, in using a source
system one Knows (in general) what wiil be retrieved. This two-way
classification does not fit all situations, and a particular CBIS
may have characteristics of both.

The computer Is at the heart of the information age. While
learning the detalled technology of computers can be overwhelming,
using a computer can be very simple. A computer is a machine
designed for the input, storage, processing, and output of
information. A computer can rapidly and accurately foilow a
detalled step=-by-step set of directlons designed to accomplish a
speciflied task. Coupled with a (computerized) telecommunication
system, CBIS makes It possible to store information at convenient
locations and have it avallable to people throughout the world.
The telephone system is, of course, part of this telecommunication
system. It is estimated that by the year 1990 there will be one
billion telephones (roughly one per every five people on earth) and
almost all will be able to communicate with the others.

WHOLE GROUP EXERCISE: Introspect for a minute on how your
education was slanted toward being a productive member of an
Industrial age society. What aspects of our educational system
seem to be based on the agricultural age? What changes might be
necessary to prepare a person for life In an information age
soclety?

The nature of our school year, with a long summer vacation, clearly
ties In with the needs of an agrarian society. But -differences in
nerds of an Industrlal soclety and an Information soclety are more
subtle. In aa information society more time and energy is spent
processing information. Training and experience in using a
computer to process Information is of increasing importance.

|
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Suppose, for example, a student wants to investigate deaths in
aurcmoblle accldents and how they might relate to alcohol
consumption. A computer could be used to retrleve statistical data
such as deaths per billion miles driven and per caplita alcohol
consumption over a number of years. a computer could be used to
scale and graph both sets of statistics on the same axes. Then the
student could examine the graphs, looking for relationships. The
student could argue a particular viewpoint baze”d upon such data.

Once such an inquiry process Is initiated, the student could
formulate other conjectures and test these conjectures. For
example, It might occur to the student to Investlgate whether the
initial drinking c¢ce, such as age 18 in some states and age 2! in
others, seems to relate tc automobile trafflc deaths.

Notice that while high tach Is used to retrleve and present the
information, the issues concern people. They are high-touch
Issues. Moreover, lnvestigatlon of these Issues requires good
higher-order skills.

TRIAD CROUP EXERCISE: Beglin by working as jrdividuals. Make up an
example of a soclal studies problem that could be invastigated by
approprliate access to CBIS. What sorts of questions might the
student pose and explore? What characteristics and capabillties
would the CBIS need to have? Share your example with the members
of your trlad. In discussing each other’s examples, lock for
speclfic beneflits of CBi8 over non-computer access to information.

The key Issue, of course, Is the avallablility of computer hardware
and software for students, and instruction in thelr use. A brief
history of computer development provides evidence of a strong trend
toward such availability

Forty years ago the main group of people interested in computers
were the researchers who were desligniny and bullding such machines.
The first electronlic digital corputer produced in the United States
became operatlional late in 1945.

Thirty years ago a typical computer system cost more than a million
dollars. Computer use was restricted malnly tu the military, large
governmental organlzations, some large research projects, and some
large buslinesses. The flrst magnetic disk storage device had just
been developed.

Twenty years ago "third gene¢ration” computers (such as the IBM 360
series) and minlcomputers were avallable. The price of computer
hardware had dropped markedly, and the capabillities of computers
had Increased even faster. Computers were commonplace In
government, business, and higher education. Timeshared computing
was bring computer avallablility to Increasing numbers of people and
even Into some precollege educational settings.
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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 madc¢ it possible fo:
people to think 3ibout 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 dlscussed
in the recent Ph.D. dissertaticn by Regan Carey (1285). In Eugene,
Oregon, 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 Instrumeatation and
consumer items, such as digital watches, cavs, microwave ovens., and
television tuners. Com- =:rs have become an everyday tool of mauy
millions of students anu workers. Computers are no longer a
novelty.

Moreover, developments are continuing without pause. The cover of
a recent Issue of Bysipess Week magazine features computer

chips. The lead artlicle is about ultra large scale integrated
clrcuitry and how it is affecting the computer field (Wilson and
Ticer, 1985). The artlcle 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 competitlive market place. On¢ can speculate
that by the year 2000 such a chip may sell for %10 or so.

TRIAD GROUP EXERCISE: In mid 1985 IBM announced initial success in
fabricating ultra large scale Integrated clircultry 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 metet, so0
there are 10,000 microns in one centimeter. At the half-micron
level a single memory chip will store 16 megabits (two megakytes).
Recently, several companies announced they were now selling second
generatlon 32-blit or 36-blt single-chip microprocessors. (That is,
the first such microprocessors came out in 1981. New, improved
models are now avalilable ) Finally, over the past year severa:
computer news articles have dlscussed new chips that are ten times
(or more) faster than those currently on the market.

By ten years from now it could well be that an inexpensive
microcomputer will contain several 16-megabit memcry chips, make
use of a 32-bit CPU, and have circuitry that is ten times faster
than today’s microcomputers. What difference will these hardware
improvements (raw computer power) make in the world from a social
studies curriculum point of view? Discuss in your triad. Be as
speclfic as possible, and keep the dlssusslon to Issues Involving
raw computer power.

This is a challenglng exerclse. Most computer educators have not
thought about what difference computers might make in social
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studies education. Certainly most have given little thought as to
how raplid decreases In the cost of raw computer power might affect
soclal studies education.

Suppose, for example, that this raw computer power is used to
provide each student with a portable computer/CBIS. In a package
not much larger than a typical history book a student might carry
the equivalent of a number of books., software to access and process
the informatlion. a word processor, and other application progranms.
This Improved a:cess to Information might decrease the need for
memorization of facts and Increase the value of hicher-order
processes.

Raw computer power is only part of the picture. A second part is
software. A lead article in a recent issue of The W3ll Street
Journal is on "Expert® systems. These very complex computer
programs are designed to exhibit "artificial Intelligence.” A
redlum=priced espert system costs a half-mi.llon dollars to
develop. The article notes that about 50 such systems are In
commercial use and that another 1,000 systems are being designed
(Davis, 1985) The article indicated that it currently (osts about
$500,000 to aevelop an expert system of medium capability. Many of
the systems under developmeat will cost much more. Such expert
sytems capture part of the knowledge of a human expert or team of
experts i. a particular field. The final product ma, even
outperform the human experts on whom it is modeled. The
educatlonal ramifications of such systems have not yet been
seriously explored.

Of course, much simpler software to process information !s already
available. Examples include statistical, equation-solving and
graphics packages. Such software is routinely used by large
numbers of students and workers. One can think of such software as
having a low level of artificlal intelligence, since it contains
some of the knowledge of how to help solve a broad range of
problems. Such software can be viewed as an intelllgence
amplifier.

The hardware progress discussed earlier will greatly add to the
softwere available on microcomputers. That |s because the 32-bit
CPU microcomputers with large memories will be able to run the
software that currently runs only on larger computers. For
example, imagine a microcomputer abl2 to run the entire IBM progran
library! We are already seelng sligns of this. Many graduate
students and other educatlonal researchers are familiar with the
SPSSX statistlcel package. JIn the past It was only avallable on
mnainframe computer systems. ‘ow it is avalilable on an IBM
microcomputer system.

TRIAD GxCUP EXERCISE: Consider the software progress that ls
l1iKeiy over the next ten years. How should this affect the soclal
studies curriculum? Discuss in your triad, being as specific as
possible, but concentrate on the software Issue.

A third part of the plcture is Improving access to the accumulated
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knowledge of the human race. More and more of this information ls
being stored in computer-ba<ed information retrieval systems. IBM
recently announced they were weginning mass production of a
magnetic disk storage s stem with a capacity of 5 billion
characters (the equivalent of 5,000 very long novels). Several
companles are producing laser videosisc storage systems designed to
store 500 million to 2 billion characters. A 500 million character
videodisc Is 4 3/4 inches in diameter. (Remember, 500 million
characters is the equivalent of 500 long novels!)

Laser videodiscs are ideally designed for the storage of databases
and will break a cost bottleneck that schools face as they move
toward Increased use of CBIS. Currenily, CBIS Is too costly for
most precollege educational settings because of telephone line
charges and mainframe computer access charges. But the actual cost
of producing multiple copies of a laser videodisc is about a dollar
or two each. A laser videodisc read:r and interface to a
microcomputer will soon be priced at less than a thousand dollars.
Business aspects of this are discussed in the following short news

release from Busjpess Week (1985).

A rew breed of personal computer zdd-on that 'ets paople
search data files the size of an entire encyclopedlia in
less that five seconds is advancing steadily In the
marketplace. By yearend, a half-dozen such systems using
the so-called compact-disk read-only memory (CD-ROM)
technology should be avallable for less than #1,000. And
at least one will cost substantlally less: Atarl Corp.,
the home-computer company headed by Jack Tramiel, plans
to offer a $500 CD=-ROM system to hook up to Atail’s new
520ST computer. It wi'l come with a disk that contains
Grollier Inc.’s @cad An

The 12 million words in the Agademic Amperfican

hardly strain the capacity of a CD-ROM disk, which can
store roughly 100 million words--abcut 1,500 times more
data than can fit on most floppy diskz. .D-ROM disks are
the same diameter (4 3/4 in.) as compact disks for
today’s audio systems. In fact, CD-ROM players cre so
similar to compact-disk audio players that some data
systems may be able to read both data disks and audio
disks~-and perhaps even videodisks. If so, the link
between consumer audlo-video systems and computerrs could
be a vital key to stimulating fresh demand for home
computers,

One could speculate on the posslbllity of a wlre servi-e, a
newspaper chalin, or a publisher of a chain of magazines producing
such laser videodiscs for sale to schools. For example, this could
be done by the New York Times, which already indexes and stores In
a computer database a large number of periodicals. A school might
have a subscription, paylng perhaps $120 to $180 per year to
recelve a laser videodisc each month. One videodisc a month would
vepresent a major addition to a library’s reference collection--the
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equivalent of perhaps 5,000 pbooks a year. In fact, several
business and stock market information service companies are
currently taking such an approach for thes sale of databases tc
their customers. Moreover, several news services are beginning to
distribute databases to education via floppy disks.

TRIZ.N GROUP EXERCISE: Consider only the Irproved access to
information that seems likely to occur during the next ten years.
Ho# should thls affect the soclal studies curriculum? Discuss In
your triad group, belng as specific as possivle.

Ihe Role of Soclal Studjes Courres

Comnwuters can provide much Improved access to¢ the accumulated
knowledge of the human r:ce. They also fuel the information age by
Improving access to lncreusing amouunts of new information and by
automated methods for processing it. Increasingly, thls information
includes de .ajled step-by-step sets of directions on how to solve
various categories of problems Often the directions are designed
to be carried out by a computer, a robot, or an automated plece of
factory equipment.

Most of our current secondary school curriculum was des igned
without attention to information-age technology. Even now, after
years o. substantial school movement toward computer literacy, the
accessing of databases (s just beginnlrg tc recelve serious
attertion (Hunter, 1985). Thus, the curriculum in most school
systems does not provide a mechanism for students to learn to make
use of Computer-Based Information Systems. Most students do not
learn to use computers to solve the types of problems thaeit car be
solved most easi’y by computer.

One of the primary places where s udents learn to access and usc
reference materials is the social studlies curriculum. For example,
"he Eugene 4J School District has twelve soclal studles progranm
voals whick include.

XI. Students [will] possess skllls in locatling,
gathering, interpreting, analyzing and evaluating social
studies data.

XII. Students [willl] apply ~ritical thinking and problem
solving skills to social issues \Eugene School District,
1981).

Throughout our couatry all students takes a number of social studles
courses, and these program goals seem equally applicable to then.
Yhe Eugene 4J Schosl District materials further explain program
goal XII: “"8tudents i !11 ldentlfy an !ssue, select "an appropriate
problem solving process, and apply the process to the lssue." and
"Students will ask appropriate and searching questions."”

logulry Is a key tdea in the social studies curriculunm.

Secondary schcol social studlies courses can be divicded into two
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major categories. First, there are the history courses, 3such as
U.S. History, World History, and History of Western Civillizaticn.
Mcst school distiicts require students to take two or three of
these courses. Second, there are the non-history courses such as
General Soclal Studies, Current Events, Social Problems, Geography,
Government, Civics, Modern Problems, Economics, etc. Secondary
school students generally take akcut two years of these types of
courses.

TRIAD GROUP DISCUSSlun: Of the two mijor categcries of soctlal
studies courses, which iIs apt to be more recepti.e to CBIST Why?
Discuss In your triad group.

Traditional history courses are move reslistant to the types of
changes w: are proposing (Rokbat, 1984). They are "book-based” and
typically seek to cover the content of a specified book. Robbat’s
study Investigated flifty history teachers, half on the east coast
and Lalf on the west coast. All understood Inquiry methods and 25
had recelved training in use of computers. However, only one used
a computer in his teaching, and that use was for relatively mundane
drill and practice. Thus, it could well be that the line of least
resistencs: to CBIS in soclal studies Is the non-history courses.

Ihe Problen

The problem facling the soclal studles curriculum is based on two
observatiuns. First, very few social studies teachers currently
make use of Computer-Based Information Systems or help thelir
students learn to us# such systems (Robbat, 1984). Second, the
balance between teaching lower-level skills and higher-level skills
in soclial studies and other courses currently is overwelighted ip
thie dlrection of lower=~level skills (Brown, 1982). This labalance
vviets throughout our school curriculum; it Is a major theme in
mauy of the receat school reform reports (summarized ia Felt 1985).
Also, many educators are arguing that students need increased
higher-order skills and they are suggesting ways to help students
improve these skills (ERIC, 1984).

These two observations support our contention that students, or
av.cage, are receiving social studies instruction that focuses
quite heavily on lower-order skills and that virtually lgnores
modern aids to information retrieval and information processing.
An education focusing on lower-order skills and lgnoring CBIS does
not adequately prepare students to function Independently in the
information age. Inquiry and prohlem solving are esential
components of a high quality education.

Inquiry has a long history in the soclal studles. The goal Is to
have students learn to pose gquestlons or formulate hypotheses,
collect or access data, analyze the data, and Interpret the results
(Sinatra and Annacone, 1984; Steinbrink, 1983). Each of the:e
recent studles suggest models for teaching inquiry methods. The
models Identify lower=-order skllls (answering questions of fact
posed by the teachar); mlddle-order skills (answering open ended
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questions or questions involving careful reasoning pcsed by the
teacher); and higher-order skills (students both pose and answer
difficult and open ended questions). Note that reither of these
studles specifically discusses students mading use of online
retrieval systems or computer alds to the creat.on of databases.

TRIAD GROUP EXERCISE: The inquiry methods of the social sclentist
are somewhat analogous to the use of “scientific method" by
scientists. In your triad, group discuss this »nalogy, looklag for
strengths and weaknesses. Your discussion should bring cut major
differences betweer soclial sciences and sciences, as well as
similarities.

Sometimes people are divided into categories based on a quantative
vs. non-quantative dichotomy. Thls approach |s peihaps based on
the observation that relatively few people develop strony skills in
both the quantative (math, the phvsical sclences) ard the lezs
quantative (soclal scliences, humanities) areas. One might
conjecture that the typical social studies teacher falls intu the
non-quantative category.

But now we are suggesting that the social studies curriculum should
make increased use of computers. Computers have the appearance of
a quantative ald/device. Once again we are into the high tech/high
touch issue. It is not obvious that computer technology will have
a significant impact on social studies education in the next
decade. Both the nature of the flelds to be studied and the nature
of the aids to leariing (teachers, books, established curriculum)
would seem to resist rapid change.

gumming Up

A few ploneering projects have experimented in training secondary
school students tn use CBIS (Carver and Ounanian, 1984; Wozny,
1982). The Carver and Ounanlan study involved 24 tollege-bound
high school students. Thevy successfully learned to use an onl ine
bibliographic retrieval system and to formulate their own search
stracegles. The Wozny study involved ninth grade honors studeats.
They received training in use of both online and conventional
(non-computerized) information retrlieval systems. The rtudents
were successful |n learning to use a veriety of databases and other
sources of information. These studles suggest that secondary
scrool students can learn to make effective use of online retrieval
systems.

The remalnder of this section discusses changes that have occurred
and ar. contlnulng to occur In our soclety due to Computer~Based
Infecrmation Systems . These changes represent part of the core of
the information age. They form the major justification for
computer education leaders to place heavy emphasis on the use of
CBIS.

The Initlal Impact of CRIS has been strongest In business and
industry. It is now difficult to imagine how cur alrlines could

167




Copyright 1985 David Moursund Bession 13 Page 10

function without the computerized passenger ieservation system.
These databanks allow ticket agencies throughout the world to Know

the status <f available seats on scheduled airlines up to a year in
advance. CBIS has made it possible for volume of stock trading on

the New York stock exchange to go up by a factor of more than
thirty over the past thirty years. Very sophisticated computer
information systems are used to make stock information available
throughout the country. Other huge database systems include state
and national law enforcement databases, credit bureau fliles,
insurance company files, medical information systems, chemistry
informatlon, and so on.

Starting more than twenty years ago, many companies and academic
disciplines began to build bibliographlc information retrieval
systems. The ERIC system, which contains bibliographic educational
information, 1s typlical. Initially such systems were designed to
meet the needs of high~-level researchers, and they were both
difficult and expensive to use. Rut the number and size of these
Information system> has grown rapidly. At the same time they are
becoming easler to use and less expensive to use. Now "ordinary”
college students often make use of svch systems. The breakthrough
being provided by laser videodiscs and other new technology will
rapidly bring access to such databases into secondary schools. In
tusn, school staff wiil have to traln students in the skills needed
to use such systems. OStudents will routinely use these skills if
they are appropriately t-ained and the information systems are
available.

Computer-based information systems are now belng installed In some
public libraries. For example, the [Libraryv of Congress has
replaced its card catalogue by an online index system, and the clity
of Houston, Texas has installed such a system. Many pat-:oas of
city llbraries experience difficulity in using online catalogues.
It takes considerable training and experience to develop a
reasonable level of skill in using such systems.

Computer~base informaticn systems are also slowly creeping into the
home. A number of companies are experimenting w' th various
combinations of broadcast television, cable televison, and
telephone to prcvide access to informacion. Some regional
telephone compnnies are experimentirgy with “"computerized yellow
pagcs™ and complete replacement of the telephone directory. A
recent ad In a national rewspaper telis readers how to subscribe to
3 compvier service offerinug access to al' seven million entries
found in the yellow pages of telephone directories in this country.

Tho triple combiration of CBIS expansion and use--at work, in
scheol, at home==provides strong support for having students
receive specific instruction ¢»d practice in using CBIS. For
secondary school students, the Interaction between “"at school” and
*at home” use of computers is particvlarly important. There are
substantially more computers in homes than there are In schools. A
recent study suggests that secondary school students are making
considerahle use of computers at home (Carey, 1985).
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It seems clear that the need to function in a heavily computerized
society will continue to grow rapldly. IBM is {he dominant
computer company in this country and in the world. Its total -ales
in 1984 were $46 billion. The company is expecting that its yearly
sales will reach %185 billion by 1994 (Pantages, 1985).

The next two years will llkely see continued rapld growth in the
availability and use of Computer-Based Info-ration Systems. The
same time span should also see a doubling in the number of computer
work stations available in our precolleae educational system. This
will bring average computer availabilit, to the level of about on=
work station per classroom. The typical secondary school will have
at ‘east one computer lab and a number of microcomputers located in
other classrooms. CBIS can function quite well in an environment
with a limited number of computers, and we can expect most
secondary schools will provide CBIS as reasonable collections of
in‘ormation become available on compact disks.

The next two years will also likely see rapid ircreases in the
availability of CBIS to the general public. The technolouyy seenms
poised for a major breakthrough in this area. Taus, by -5 years
from now it is evident that there will be greatly increased access
to computers for CBIS and other applications. Likely the increased
access to appropriate computer systems will be accompanied by
increased awareress of the value of having all students leara to
make erfective use of sucn systems. School systems will be called
upon to meet ti-ls challenge.

A second major consideration =hould be the interdisciplinary
a3pecis of CBIS and use of computers to process Information.
General ideas of CBIS can be taught in any specific course, and the
social studies —ourses provide a natural place for initial
instruct.on. But each discipline has its own information
collection, organized in a manner specific to the discipline.
Effective access to these databanks requires specific knowledge of
the disclipline as well as substantial practice.

Within each discipline there are problems that can be solved by
computer. Eventually each discipline will include the study :
which of its proklems can be solved by computer and how to s a
computer for this purpose. Mathematics provides a good exanmple.
Cne yoal in mathematics educatlion is to help students learn to
solve certain categories of problems. Mo.: of the general
categories of problems studied at the precollege level can be
solved by computer. That i3, many problems can be solved by use of
CBIS to retrieve a program designed Lo solve the problem, and then
providing the necessary detalled description of the problem io the
computer program. Thus, there will be Increasing pressure on our
school system to provide students access to these ftypes of computer
software and to incorporate such computer use Into the mathsmatics
curriculum. However, the effects of information upon indlviduals
and soclety will remain the province of the social studies.
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COMPUTER EDUCATION LEADERSHIP DEVELOPMENT WORKSHOP

Session 14

Stress and Burnout

Goals:

1. Learn to recognize stress and stressors in your_elf and others.
2. Learn to more effectively deal with stress and stressors in
yourself and others.

This session is on stress (the reantlon of the body to
stressful situations). Being an educator is stressful. Being a
computer leader or computer coordinator is stressful. Indeed, life
Is stressful. In this session we will learn a little about stress
and what you can do about it. We wi.l examine the issue of burnout
(job-related stress that becowes overwhelming), and things you can
do to help prevent burnout.

PROGRESSTIVE RELAXATION EXERCISE: (Five tc¢ ten minutes) We begyin
with a progressive relaxation erercise designed to combat stress.
It can be done almost anywhere and anytime, and it takes only a few
minutes. A good reference is a book by Dr. Edmond Jacobson called
Proqress ve Relaxation.

The idea is to work through various muscle groups with about
seven seconds of tension and 20-30 seconds of relaxation of each
muscle group. Begln with the muscles of your left foot. Tighten
all of the muscles of your left foot. Hold them tight for a slow
count of seven (about seven seconds). Then relax your left foot

for a slow count of twenty. Next do the same thing for the calf
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muscles of your left leg, and then the thligh muscles of your lert
leg, etc. Then work up your right foct and leg. Etc. Work from
the ends of your limbs towards your trunk. Continue untll you have -
worked through the major muscle ¢roups of your body.

Depending on how finely you divide up your muscle Jroups, this
progressive relaxation exercise may take quite fifteen minutes or
more. Suppose instead that you apply it to all of your muscles at
one time. That ls, tighten everything! Hold #verything as tight
as posslble for a slow count of seven. Then relax everything for a
slow count of tweanty. The whole exercise takes only about a half
minute. For many people it is quite effective.
SAFE PLACE FANTA3Y TRIP: (Ten minutes) The mind is a wonderful ' ‘
thing. Your mind can remember and/or create sights, sounds,
kinesthetic feelings, smells and tastes. The purpose of thls
guided fantasy is to experience your mind creating a safe,
relaxing, stress-reducing place. Since this mind-place is your own
creation, you can recreate it and visit it In the future when you
feel the need to do so. The-followlng guld=d fantasy is presented
in a slow, calm, soothing voice with relatively long pauses between
paragraphs.

Get yourself seated in a comfortable fashion and so that you
wil! not fall out of the chalr if you relax. We wlill begin wlith
the slx breaths exercise,

Take a very deep breath ... hold it ... hold it ... and slowly
exhale ... Now take a very deep breath ... hold it .... hold it ... .
and slowly exhale. Next take a medium deep breath ... hold it

and slowly exhale. Repeat the medium deep breath. Now take a

Y  normal breath and exhale In a normal fashion. Repeat the normal
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breath.

As you continue to breath fully ard comfortable, you may be
aware of your hands touching each other or resting on your lap.
You may sense the presence of others in the room, and you may hear
thelr breathing. If you haven’t already done so you may want to
close your eyes. (Note: Some participants may not want to close
their eyes. That is okay. Give your instructions in a manner that
allows all participants to succeed in following them.)

Now I want you to imagine that you are going to go to your

favorite place ... a place where you can be comfortable and

relaxed. Declide where you will go. See yourself making the
necessary preparations.

Now you are on the way. Perhaps it is a very short trip, such
as to a favorite room In your house. Perhaps you are traveling to
the mountains, to a mountain cabin and lake. Perhaps you are
traveling to the ocean, to a beach house.

You have arrived at your favorite place. Look around you,
taking in the sights. Hear the sounds. Smell the air. Be there.
Enjoy.

What do you do at your faverite place? See yourself
performing these activities. Hear the sounds you make. Feel your
body in motion.

And now it Is time to return from your favorite place. Say
your goodbyes, knowing that ycu can come back again and again. See
yourself leaving, returning to this workshop roonm.

Continue to breath slowly and comfortably. And now, as you
are ready, be with us here In this workshop.

TRIAD GROUP ACTIVITY: (Ten minutes) What was the experience like
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for you? Use active listeninv techniques. Each person t¢ share
experlences and reactions for abzut two minutes,

WHOLE GROUP DISCUSSION: (Ten minutes) The mind is indeed a
wonderful thing. You can learn to use yoﬁr mind to calm yourself,
to relax rourself, to restore yourself to an even keel when you are
stressed. Many people learn to do this through some type of
meditation technique. Everybody can do it. How many of you
experienced some success in at lcast one of the relaxation
exercises above? (Show of hands.) How many of you meditate at
least three times a week? (Show of hands.) If several people
indicate they medlitate regularly, ask one to share "why" with the
group.

Consider the "stress graph” given below. Be aware that the
Optimal Load represented by the horlzontal axls depends on the
particular individual under consideration. We don’t all have thz
same stressors, nor do we all react the same to any particular
stressor. However, stress .nderload and stress overload can exist
for all of us. Generally we fluctuate between these extremes,

staying within a safe range.

100% (Overload--you are killing yourself)
I

I
Stress I
Level I
or  FYeemmmremmmccccmnemek e s e s oo e > Optimal Load

Demand I
Level I
I
I

0 % (Underload--like peing dead.)

oy
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Stress 1s a normal part of life. Each person deals with
stress and stressors in their own way. Something might be quite
stressful to one person and hardly at all stressful to another.
But some stressors iLeud to be nearly universal. Examples lnclude
death of a family memher, divorce, and being fired. Major
strz2ssors such as these may combine with the more "ordinary”
stressors of everyday life, leading to serious physica. and/or
mental illness. There is increasing evidence that a high
percentage of illness is due to stress. It is almost as if the
body is saying "If you don’t treat me better I am going to be
sick~~-and then you will have to treat me better.”

TRIAD GROUP ACTIVITY: (Five minutes to write; ten minutes to
debrief in triads.)> In your journal, make short lists of the

following:

1. Ways you can recognize when you are being stressed. How does
your body tell you you are overstressing yourself?

2. Ways that you stress yourself.

The workshop leader may wish to illustrate with several personal
items from each list. I can recognize when I am overstressing
myself because I have trouble sleeping, I forget where I have put
things, I become short tempered, and I get a back ache. I stress
myself by taking on more and more work and by creating situations
in which I will have to work very hard to meet commitments I have

made.

WHOLE GROUP DEBRIEF. Ask people to share some of their stress
symptoms. Write them on the overhead projector. For each stress
symptom suggested by a partlcipant, ask for a show of hands as to

how many other participants listed the same symptom. Common
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symptems include head ache, neck or shoulder ache, shortness of
temper, over eating, and tiredness. It is interesting to see how
much alike people are.

A potential stressor in computer education is provided by the
combined areas of ethics and equity. Once one becomes aware of the
issue of software piracy and/oir the issue of equity, one may feel
some desire or obligation to "do something” about it. The
awareness, combined with the fi.eling one ought to or must do
something about it, iIs a stressor. For some, it can be a
contlinuing stress.

INDIVIDUAL EXERCISE: Spend a minute or two getting in to a calnm,
relaxed but alert ctate of mind, perhaps by use of the six breaths
exercise illustrated earlier in this workshop. Then let come into
your mind a scene of your walking in uvoon a palr of students in a
schools’ computer lab. The students are making copies of
commercial software that carrlies a copyright; they are talkling
about their large collections of pirated software. Now sense your
reactions-~-ls this a stressful situation for you? How would you
deal with the situation?

DEBRIET: Debrlief in triads or iIn t. whole giroup. Note houw the
same stressor produces differing levels of stress for different
workshop members. Perhaps some workshop participants have already
experienced this stressful situation. Is it less stressful the
second tlme?

If one likes, there are a v~.lety of places one can look for
stressors--some categories into which one can place them. Five
general areas/categor .es are:

1. Body and mind limltations (handicaps, illnesses, limlited or
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blocked capacities).
2. Personal relationships (with colleagues, with boss, with spouse
- or lover, with one’s children).
3. Rlsks and responsibilities (at home, at work, at play).
4. Fulfillment, values and spiritual life (self image, sense of
purpose, sense of belonging, ethical and equity concerns).
5. Environmental setting. (at home, work or play; air polution,
nolse polution).
INDIVIDUAL ACTIVITY: (Five minutes) Look through the above list.
Make some notes to yourself about your stressors. List your most
common str.ssors. Then make a list of how you can tell you are
being stressed. Do particular types of stress produce particular
physiologlical symptoms for you? See [f you can detect any
patterns.

Although no particular stressor is equally preceived by all
people, there are some potential stressors that affect large
numbers of people. I am going to name six potential stressors.
Many people "learn” or "acquire” these stressors when they are
relatively young. See If any of them are stressors for you.
la. Be strong. (Don’t show how you actually feel. Don’t ask for
help. Don’t accept help.)
lb. Be weak. (Let your feelings hang out all the time. Be
helpless. Be physically weak.)

2. Hurry up. (Work faster. Play faster. There isn’t enough
, time. Don’t be late.)
3. Please others. (You must always try to please other people.

Real pleasure only comes when you are doing things to make other

Y _ people happy.)
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4. Try haru(er). (No matter how hard you try, you can atill try
harcer. It is the process of trying--not the process of
succeeding~-that is important.)

5. Be perfect. (Do it better. You can do better tnan you are
doing. No matter how well you do som2thing, you could have done
better.)

These are called *"drivers.” ’hey tead to drive people--to
coptrol “heir lives. In that sense they are stressors. "No natter
how well I do, a volce inside me says to ‘ry harder, hurry up, and
do it better." & person with stroug driver  has less options, ‘ess
oportunity to assexs 2 g.ven csituation and make a decisicn bascd
upon that particular situation. By a show of hands, see how many
pecpie acknowledge at lesst thre2 of the drivers as especially
r¢levant to their everyday lives., The “pbe strong®" and "be weak”
drivers are often male-related/female-related in our so iety. The
"be perfect” driver is often associated with quite intelligent,
high 2chieving p2ople.

One way to understand the drivers i3 via the triargle given
below. One tarts at the top with the stance "I am only okay if I
(driver).” One moves cCown the right side to the realization tha:
"But I ~an’t alweys (drive...® This causes one to mov. aiong the
bottom of the tr'angle, to the "I’m nct okay." positior. Fronm
there one of two things typically happens. Either one moves Into
the "Not only am I not okay, but nobody else is okay either."”
position, or one jumps back tc the top c¢f the triangle io begiu the

whole pracess over again. This can guickly become a

manic/depressive situation.
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‘ I am okay if I (be perfect).

I’m not okay. kx==z===z=z===z=====% But [ can’t always
(be perfect).

[f one or more of these drivers are helping to stress you, be
awar: that for each driver there 1Is an "allowe-~." It is all right
for a person to "be weak" by showing emotlions and being
compassionate. There is enough time--there is all of the time in
the world. Etc. Take some time now to write down an allower (for
yourself) for e¢ach of the above drivers that i. stressful in your
life. Be aware that often a person needs Jrocfessional hzlp,
perhaps from a psychotherapist, to break out of this triangular
trap.

One important reason for p:2ople in leadership positions to
know about stressors and stress is to improve their ability to work
with others. You can learn to detect when a person working with or
under you is particular.y stressed. You can learn to recognize
when what you are doing adds to tne stress.

INDIVIDUAL ACTIVITY: Pick a person you know well. For this
person make tw> short lists.
1. How you can recognize when that person is ocverstressed.
2. Things that tend to stress trat verson.
Discuss your observations in your triad. Note *hat leaders needs
to recognize stress in the people they lead and avoid over
stressing these people.
} Computer education leaders face the possibllity of burnout.
R
ERIC 15¢)
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Burnout is a situation where the general stress of the job
gradually overcores one’s ability to cope. The job becomes an
overwhelming stressor. Eventually one falls apart and/or in some
manner must take drastic action. Drastic action may be quitting
teaching, substantial withdrawal or cutting back in what one is
doing, or becoming seriously ill. Sometimes such stress lead- to

he inakillity to function well on the jcb~-no how hard one tries,
ot. - do2s poorly.

A computer coordinator is particularly susceptible to burnout.
It Is a subtle thing. As one functions as a computer coordinator,
one recaives positlive strokes. People acknowledge your knowledge,
compliment you on your good work, thank you for answering their
questions. They then offer you still additional opportunities to
do even more work and to gain even more strokes. You get the
opportunity to keep the computer lab open extra hours each day, run
a computer club, do an inservice, have a parenis’ night. You get
the chance tc prepare and teach new rcurses, serve on district
committees, develop school and district computer education plans,
select and »urchase hardware and software. You must dc¢ all of
these thinys without reiease cime or extra pay, however. Needless
to say, burnout is a distinct possibility.

There are obvic s solutions to the type of job-related stress
that can lead to burnout . The very best one is to learn to say
*NO!'" You, all by yourself, cannot solve all of the problens of
the computer education world. You have no obligation to the world

to say "yes" every time someone asks you to do something that
reguires you to do more work. Indeed, you nave an obligation to

say "no" in a manner that will avold burnout for you and will allow

1x%]
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you to continue to fun:tion siccessfully as a computer education
lsader.

ADDITIONAL WHOLE GROUP ACTIVITY: How many of you have seer
symptoms of burnout in yourself or in others? Share what you have
learned in thls area through your previous experiences.

In conclision, learn to recognize stress in yourself. Learn
some immediate actions to take suc“ as the slx breaths ev rcise,
progressive relaxation, and fantasy tr!p to a safe spot. Learn
other things to do, such as exercising, taking time for a re'aved
cup of (decaffinated) coffee, or conversation with a friend. Give
careful consideration to restructuring your lifestyle so that it is
less stressfuvl. Learn to treat yourself better--you are important!

===ms=z==== QUESTIONS ==========

Iy
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COMPUTER EDUCATICH LEADERSHIP DEVELOPMENT WORKSHOP

Session 15

Keeping Up, Final Questions, Closure

GOALS:

1. To encourage you to have and to follow a plan for perscnal
growth,

2. To answer questlions that may have occurred earlier and not yet
heen answered.

3. To bring closure to the workshoep.

What Do You Read?

To get started, ask if anybody has read an interesting
computer-related book lately. For example, has anybody read The
Fifth Gepneration by Edward Feigenbaum and Pamela McCorduck,

Ihe Third Wave by Alvin Toffler, Megatrends by John

Naisbitt, or The Soul of a New Machipe by Tracy Kidder? Have
people share some of thelr reading experiences. Be aware that some
people read considerably more than others, and that some pecple use
their reading time to read materials that are relavent to their
professlional careers.

WAOLE GROUP EXERCISE: By a show of hands, see how many people have
read one or more "professionally-oriented” books in -the past three
months. All of the above books are acceptable examples. Thesn have
people share examples of books that they have found to be

O particularly relenant to thelr careers as <omputer education

ERIC
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leaders.

My personal recommendation is Frames of Mind: The Thecry of

Multiple Intelljgences by Howard Gardner. It s published by -

Basic Books and is now available in paperback for $11.95.

WHOLE GRQUP ERERCISE: (Five minutes. Make a 1list of the
periodicals that you read regularly. Include newspapers,
magazines, journals, etc. Use your own definition a- to the
meaning of "read regularly.” By a show of hands, see how many
people fall into categories 1-3, 4-6, 7-9, 10-1" or more
periodicals read regularly. One of the computer coordinators I
Interviewed for The Computer Coordlnator book reads 25

periodicals regularly, and skims th2 table of contents of another ’
25! The bulk of computer coordinators at the school district level
fall into the 10~12 and 13-15 categories. How do you compare to
this?

Now think about the total amount of time per week you spend
reading/studyling academic-orliented materlals (books, journals,
magazines, term papers) which may contribute to your overall
expertise as a‘professional educator. By a show of hands, group
people into 1-3 hours, 4-6 hours, etc.

Some people have job settings that help mazke extensive reading
more r ssible. A unl.ersity professcr Ia a rescarch-orier*ed
university may be In front of classes only 6-8 hours per week, or
less. A teacher in a non-research college may have a teaching load
of 12-14 hours per week. The teaching load in a community college '
may be up to 16 hours per week. But a prec-llege teacher is wi.h
students far more hours per week. It ls easy to see why many

I;Rikwachers feel that they cannot keep up with their professional
¥ P
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reading.
TRIAD GROUP EXERCISE: (Ten minutes) Discuss with the members of
yocur group the types of periodicals you read that helps you remain
professionally competent and adds to your professional competznce.
Make a recommendation to the members of your trlad.
WHOLE GROUY DISCUSSICN AND COMMENTS: Most computer educators at
the precollege level do not have a strong formal ecducation in the
computer fleld. Thus, they must both work to build a background
suited to thelir position and at the same time work to keep up.
"his !s a double burden.

I have found the "Business Week" mayazine to be very useful.
Each issue contains several articles on technology. It presents
them from a business oriented, rather practical point of view. I

kighly recommend this magazine for compiter education leaders.

Half Life of an Education

People sometimes talk about the half-life of one’s education.
This is an idea talked about in The Computerized Socjety, a
1370 "computer llteracy” text by James Martln and Adrian Nornman.
The i{dea of the half-life of an education is Interestling, even if
the concept is not wel! defined. Roughly speaking the idea is to
assume that one is educated to the levc. of being fully competent
In a discipline, and then ceases to learn any new materlal. How
long will it be before one has only half of the knowledge needed to
be fully competent? The half-life of a modern medical edvcatlon
may be as litctle as flve years. Clearly medicine Is a rapldiy
charglng field. The half-life ¢f an educatlon to be a sixteenth

century French literature specialist may be 40 years. The
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sixteentn century itself is no longer changing, &end relatively few
reople are making contriktutions to the French literature of that
period.

In discussing the half-life of an education, Martin and Norman
do¢ not include a "forgetting® factor. Most people {ind that unless
.hey use a particuliar skill or collection of knowledge, they
gradually foraet how to do so. This Is particularly true of the
types of mater!al one studies In more advanced courses in college
and graduate school. The combination of walf-l!fe and forgetting
factor suggests that most people need to work guite hard to
maintain their professional czompetence=--especially !f they are in a
high-tech field.

WHOLE GROUP EXERCISE: What do you think is the half-~life of your
current level of computer education knowledge? By a snow of hands,
have people vote for 3 years or less, 4-6 years, 7-9 years, longer.

Typical results in th!s type of vote are that about half of
the group vote for three years of less, while mos® of the rest votc
for 4-6 years. Note how stressful it is to lay such a "trip” upon
oneself. Pecple voting for the 1-3 year category are essentially
suggesting they need to d&cuble their current computer educatlon
knowledge in the next 1-3 years in order to Keep up.

WHOLE GROUP EXERCISE: What do you think is the half-life of a
solid and modern master’s degree {n computer education? By show of
hands have people vote for under 5 years, 6-10 years, 11-20 years,
etc.

The idea of a hali-1li1fc of a formal educatlon and of the
difficulties of remaining professionally cumpetent are va.y

interesting. For most professionals, the question is addressed

18y
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from a framework of an initial professional level of training. I[f
one begins with a solld foundation (such as a master’s degre¢ .n
computer science education) this formal education may iaszt for rany
years. Jnly some rapidly changing details need to be periodically
filled in to keep up to date.

Of course, t1iis will depend upon one’s own definition of
keeping up. Do I need to know the detalls of everv machine at the
level of the hackers who spend hundreds or ev n thousands of hours
on a particular machine? What constitutes a really new idea? Is
the development of a new super computer, ten times as fast as the
older super computers, a really new idea? Is parallel processing a
really new idea? How about microcomputers--are they a really new
Idea? What sort of progress in artificial intelligence would be a
reurly new ldea that would be hard to learn=--hard to add to my
solid foundation of knowledge?

The point to these guestions is that there are now many people
who are in master’s degree programs in computer seciencc education.
“here eventually will be many people entering teaching who have
been using computers since their junior high school days The
discipline of computer sclence education will gradually mature.
Today’s leaders in this field will have to work very hard to
maintain thelr leadership qualifications.

WHOLE GROUP EXERCISE: Ask how mary people in the workshop are
currently taking at least one formal university-level course in
computer sclience or computer sclence educatlion per year. How meny
are In a formal master’s degree or doctorate programr? Ocbrief In

triads, with group members hsaring what they consider to be

particularly useful in thelr coursewcrk or dagree progranms.
187 |
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Suwpport Groups

The concept of a support group is important. A support group
means different things to different people. For a building-level
computer coordinator It may be a monthly meeting of bullding-level
computer coordinators from throughout the city. Or, it may mean a
weekly meeting of a computer club of students trained as computer

aides. For a district-level computer coordinator it may be a
periodic meeting of computer coordinators from one’s region cf the
state. For almost anyone It may be a group ¢f people who get
together regularly to work on personal growth, human potentlal,
fellowship and learning.

WHOLE GROUP EXERCISE: By a show of hands, see how many
participarts are invclved :n some sort of work-related or personal
growth-related support ygroup. If the answer is small, extend the
question to "have ever been Involved?” Note that along with high
tech and the information age has come the perso:anal growth movement

Lots of people have participated. Deb:ief in triads, with
individuals sharing their experiences.

The Internatlional Councll for Computers In Educatlon i:
starting a number of Special Interest Groups. One that is alreaay
functioning is for Computer Coordinators, and the expectatiocn is
that it will have a number of local chapters. ICCE encourages you
to join SIG Computer Coordinator, and to participate in a local
chapter.

A SIG for Teachers oi Educators was cstabllished in March 1985.
Other SIGs that ICCE expects to be formally starte in the future

include SIGs fcr conputers lan apecial education, for compvter-using
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educational adminlistrators, and for teachers of the Advanced

Placement (Pascal) coursc.

Personal Jovolvemen and Sharing

One of the ways I Keep up in computer education i~ by
a.tending meetings, giving talks, and presenting worksh s.
Personal contacts with computer education leaders are both
stimulating anda a good source o? Information.

WHOLE GRCUP DIGCUSSION: Do you give talks at meetings? Do you
write papers for your regional newsletter or for journals and
magazines? Do you communicate freely and easily both orally and in
writing? Ry a show of hands, solicit input on these topics.

The idea is to increase awareness of the levels of
particip.tion by members of the workshop. Many teachers
(expecially elementary teachers) are frightened at the idea of
doing a presentation toc a large group of educators. The great
majority of educators are unwilliag or unable to write for possible
publication. Fo: many it may be a psychological »5lock.

Are you currently taking a computer education-related course?
Have you taken such a course In the past year? Do you intend to
take a course during the next year? What else are you aoing to
kecp up and to Iimprove yourself as a leader (n computer education?
Invite people to share ideas. Allow time for eacl person to jot
down ideas of their personal plan for keeping up <nd for improving

skills as a computer educatlion leader.

w 'S

Each workshop session should prov!de ample time for questions.
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Right here is the last chance for participants to bring thelr
questions befo.e the whole group.

WHOLE GROUP EXERCISE: Make a list of the most important ideas that
you have gained by participating in this workshop. As you do this,
make a llst of key questions that you feel the workshop should have
addressed, but hasn’t yet addressed.

Share your lists with members of your triad. Then, as time
permits, share your most Important questions with tne whole
workshop. Be aware that many aspects of the workshop were designed
to help you learn to answer your own questions. You are a well
educated, competent, professicnal educator. You are quite capable

of answering most of the questions you might ask.

- o -
This closing exercise is related to the Clear a Space
exercise used .» the Iinitial session of the workshop. It is a

communicatlon with the narticipants consclious and subcousc’ors

minds.

And now, once agalin, I want you to move intc a
comfortasle positlon. Begin to fozus on your breathing. Be
aware or your body, its contact with the floor and with the
chalr you are sitting on. Sense the presence of others in the
room. Take pleasure in kaowing these people. You have made
some good friends.

Continue to breath comfortably as you let your mind move
back over the workshop. Move backwards, stopping as an
important idea comes to mind. Hold on to an idea, viewing it
from dlfferent directions; sense 1t3 size and power; llsten
once agaln to our discussion of the idea. And then continue
to move back toward the start of the workshop.

As you get closer to the beglnning of the workshop be
aware of the many ideas that you have encountered. Perhaps
you see nhow some of these Ildeas will be usefuvl to you.

Perhaps you can hear yourself sharing these ideas with others.

Lo




Per.3aps you can feel yourself making use of these ideas as you
return to your job.

Be aware that throughout this workshop both your
conscious and subcouscious minds have been active. While your
consclous mind has sometimes been overwhelmed by all of the
new ideas, your subconscious mind has been taking them all in.
In the future you will be pleasantly surprised as your
subconsclious mind makes some of these ideas avallable to your
consclous mind. You have a wealth of good ideas. You know
how to use then.

It Is now time to bring this workshop to an end. But be
awares that this end is also a beginning. It is the beginning
of the rest of your life. The ide.s from this workshop will
be with you for the rest of your life.

Continue to breath comfortably. Now, as you are ready,
return to this room. Go forth, and make appropriate use of
your new ideas.
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Take Otf With Us

¢ ICCE’s the one for you o

\. ith today's
profusion of
computer infor-
mation, it's hard to
know where to start—
which road to choose.
The International Cou:. i for
Computers in Education has
been guiding the way in the
computer education field
since 1979, providing
leadership and a
ground plan for the
future.

It's the one organization
every computer educator,
administrator, coordinator
or librarian needs.

It's the one for you.

GUIDING THE WAY

The Computing Teacher journal—
guaranteed to keep you on track with
up-to-date, practical information for com-
puters in the classroom.

Special Interest Groupa—share infor- ICCE Committees address a variety of

thical and practical issues important to
mation to help your spedcial interest area N .
grow. SIGs include computer coor- you as a computer-using educator.
dinators, teacher educators, administra- ICCE participates in computer education
tors and special educators, and arc conferences throughout the world, sup-
planned for advanced placement in porting our sta 2 and region-wide
computer science, community colleges member organizations.
and videodisc users. The quarterly SIG :

serves as a forum for SIG

information.

Booklets and Monographs point to
additional information on specific topics.
ICCE Packets provide you with teacher
training materials. Members receive a
10% discount on all three.




