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TRAINING TELACRERS TO 058 COMPUTERS:

A Case Study
0Of The Summer Training Component
: 0f The
IBM/ETS Secondary Schocl Computer Education Program

 Briaa Stecher
Educational Testing Service

Abstract

The IBM/ETS Secondary School Computer Education Program was
initiated in the summer of 1983. Eighty-nine secondary
schools in three ststes each received a donation of IBM
personal computers and snftware valued at over $50,000. In
addition to the hardware and software, teacher training was
also provided. Each school sent representatives to an
intensive, four-week, summer computer education workshop at
a local teacher training institution.

ETS developed the model for the training program, focusing
attention on the use of the computer ss a multi~purpose tool
across all subject fields. The trainers from each of the
twelve computer educdtion institutes elaborated on the ETS
model in planning the summer workshop programs at each site.

A case study was undertaken to document the activities that
took place during the computer institutes and to describe
elements that contributed to the success of the progran.

The observations and analyses identified 23 variables that
related to the effectiveness of the computer education
program. These included contextual elements, programmatic
features and pergsonal characteristics. Specific factors are
- elatorated in the report. '
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Introduction

In the winter of 1983, the Ianternational Business Machine
Corporation (IBM) inaugurated an ambitious, $8 -illion
computer education program for secondary schools.
Eighty-nine schools in three states each received a donation
of fifteen fully-equipped IBM Personal Computers and
appropriate software. In addition, extensive inservice
training and follow-up support services were . provided for
each school.

The model for this program was developed by Educational
Testing Service (ETS) at the request of IBNM. ETS was asked
to organise the project and conduct all training and support
activities. The project became kn.wn as the IBM/ETS
Secondary School Computer Education Progranm.

The key features of the model designed by ETS vere as
follows:

. The program focused on the use of couputeis as tools in
all subject areas, not just computer science or "computer
literacy." '

« Each school received enough computers and software to
equip a8 full computer laboratory, a facility large enough to
have a significant impact on the instructional process.

- Schools were organized into local networks in the eight
regions identified by IBN, and they received training and
continuing support in these metwork groups-

- At least three teachers frcm each secondary school
participated in a month~long, intensive computer
education program prior to the receipt of the
computers.

- Regular network meetings were held throughout the

school year to provide continuing inservice training

and opportunities to share information and to promote
the establishment of a support network that would be

self-sustaining after the end of the project.

. » At- the hub of each local network was an institution of

higher education or s training center (referred to in the
project ss 8 Teschzr Training Institute or TTI) which
provided training and on-going support during the project
year. TTI's were selected on the basis of prior experience
in the field of technology and education and a successful
record of providing inservice training to teachers.

- Two experienced stsff persons from each TTI
coordinated the local ptogram and delivered the
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trnining and support activities with the
assistance of the ETS staff. -

- Each of the TTI trainers received two weeks of
special instruction at ETS to introduce them to
the IBM-PC ‘and prepare them to conduct the local
conputer education activities.

Provision of extensive computer education was one of the
elements that differentiated this project from other
computer "give-away" programs. In fact, there were two
training phases. In the first phase, two staff members from
each TTI journeyed to ETS headquarters inm Primceton for an
intensive two-week trnining session. Working twelve to
fourteen hours a day, the trainers vere introduced tc the
IBM-PC's, the software that would be the focus of the
program, and the computer training model they would be
expected to follow when they returned to their local ares.

Ia the second phase, the TTI's delivered instruction to
25-30 teachers from the secondary schools in their local
network. Each TTI-centered network consisted of seven or
eight high schools, and each high school was allowed to send
between three and five teachers to the month-long summer
computer education program at the TTI. This report focuses
on the implementation of these four-week computer training
institutes.

Purpose

This study was conceived as both a descriptive and an
analytic project. The first goal was to document the TTI
computer training programs and make the record available to
other educators. The second goal wvas to identify critical
features of the program that related to its effectiveness.
This analysis would be used to formulate recommendations to
improve the quality of computer education programs.

The case study approach seemed to be the most appropriate
technique to use to accomplish these goals. An indepth
study of 8 limited number of sites could provide a
journalistic account of the events that transpired during
the training. Such an investigationm could depict
hour-by-hour events, supplemented with direct quotations and
comments from the participants, and thereby meet the
expository goal of this research. In addition, such an
analysis could provide insight into the eleme ts that made
the training effective. Therefore, & case study approach
vas adopted and resources were concentrated on a detailed
view of two or three lit’l.

The following sections include a diocuosion of the

methodology that was employed in the study, a description of
the form and content of the computer education institutes, s
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narrative account of a "typical® day in ome of the training
programs, au evalustion of the program from the
participants' perspective, and and analysis of the kinds of
personal and organizational characteristics that correlate
with successful computer education activities. . '

Methodology

. Research Model
This was an observational study that used qualitative dats
collection and analysis procedures. Unfortumately, there is
no widely accepted taxonomy of qualitstive techniques, and a
number of labels asre used somewhast carelessly by social
science researchers. The research paradigm applied in this
study falls into the class of techniques known as
"partxcxpant observation,"” “field work," ”naturclistic
inquiry,"” or "case study research."

In such approaches the researcher attempts to understand the
phenomena under study from the perspective of the
participants. . This is accomplished through detailed
observations of naturally occurring behaviors and through
open discussions with participants. The researcher compiles
extensive field notes describing observed behaviors and
preserving direct quotations. These data become the basis
for analysis. Though it is more difficult to analysze
qualitative dats than quantitative data, there are valid
procedures that can be used. One must undertake an
impressionistic anslysis. By extensively reviewving the
record the researcher lets themes and commonalities emerge
that reflect upon the activities from the vievpoxnt of the
people who were directly involved.

The strength of the qualitetive approach is that it does not
force preconceived experimenter ideas and categorizations
onto 8 situation where they are inappropriate. The
limitation of naturalistic research is that it is easy for
the novice to allowv biases and preconceived ideas to affect
the observations and analyses that are made. Consequently,
one must apply this spprosch with care.

The reader who is interested in a more thorough description
of the use of quaslitative strategies in educational research
is directed to Bogdan & Taylor (1975), Patton (1980), and
Van Msanen (1983). . .
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Sample Selection

The goals of this study were to document the training
component of the computer education model developed by ETS
and to gain an understanding of the relative effectiveness
of various activities that were incorporated into that
model. Consequently, an in-depth investigation of a smsll

 number of sites was undertaken rather than a cursory study

of all twelve TTI summer institutes.

Most of the attention was focused on on a single esite, a TTI
vhose trainers had shown a high level of enthusiasm during
their own training period. This.site is referred to as TTI
#1. In order to be sble to make some comparative analyses
and determine the extent to which the events at the study
TTI reflect events at all participating schools,
observations were also made at two other sites. These sites
were chosen solely on the basis of geographic proximity to
the initisl site. They are referred to in this report as
TTI #2 and TTI #3. '

L]

Data Collection

Four sources of data were used in this study: observations,
semi-3tructured interviews, writtenm documents, and informal
conversations. The major source of information waé six days
of participant observation at TTI #1, TTI #2, and TTI #3
conducted during the final two weeks of the four-week summer
computer education institute. These data were supplemented
with three and one-half hours of intervicws with the
trainers at the three TTI's during the weeks following the
summer workshops.

The third information source used in the study was an
extensive collection of documents which came primsrily from
TTI #1 and included: daily journals from each participant, .
collections of lesson plans developed by each sudbject-matter
special interest group, participants' reviews of articles
from professional journals, and participant's written
evaluations of the institute. The final source of
information was a8 number of informal conversatidéns with
participating teachers that took place before and after each
daily workshop and during the weeks following the conclusion
of the training,progran.




Data Analysis ‘ .

In the objective, "journalistic" component of this study
information was presented without drawing conclusions or
making judgements. Events were recorded as they occurred.
direct quotatioms from the participants and word-for-word
excerpts from their journals and other printed materials
vere used to recapitulate the activities that took place
during the summer computer imstitute. Of course, some
selectivity was exercised in the choice of events to report.
Howvever, care was taken to insure that multiple points of
viev wvere presented and that a representative cross section
of activities was described.

ldentifying relationskips between sctivities and outcomes
was a more complex task. One gtrives to gchieve a
participant-cerntered reduction and syathesis of the
information rather than an observer~centered one. However,
the nature of qualitative data (such as field observations,
anecdotes, etc.) precludes the kinds of statistical sanalyses
that are commonly used in educational regearch to reduce
bias and insure objectivity. Consequently, an alternative
analytic strategy must be used.

The most effective approach might best be described as
"immersion;" the researcher conducts an extensive review of
the record and allows the themes and categorizations to
emerge from the data. Though this sounds somewhat magical,
it is not. There are carefully structured and measured
procedures that can be used to reduce threats to the
validity of qualitative research conclusions, including
multiple observers, review of supporting documentation and
artifacts, etc. For example, one compares impressions
gained from ome source against other sources (triangulation)
to insure that any tentative conclusions are an accurate
reflection of the pheazomena under investigation. When
applied with care, such methods can yield a reliable summary
of events and provide a valid reflection of the subjects'
perspective. :

In this case an extensive review of field observations and
documents was undertaken to allow pstterns and themes to
emerge from the data. The field notes that were taken
during the study were written up and reviewed. All the
documents were reresd as well, and reoccurring themes and
impressions were noted. Patterns that emerge from the data
were cross-checked against other sources, and
correspondences and exceptions were noted.

One important advantage in this study was the extensive
amount of written documentation that existed. The teachers
at TTI #1 were required to keep daily journals in which they
recorded their own impressions snd reactions to the
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training. Copies of these journal entries served as a
continuing reslity check during the analyti: phase of the
study, and they offered invalusble evidence of the attitudes
and feelinge of the participants.

Description

" The csse study yielded s vivid description of the pfogral in

action: what took place, how it was organiszed, how the
particpants behaved, etc. However, it was difficult to
capture both the organisation of the program and its
"gpirit" in a single discussion. Therefore, these two
topics will be separated.  First, there will be a
description of the project in more objective terms -- deily
schedules, educational goals, guest speakers, etc. Then a
narrative report of a "typical day" at the summer computer
institute that tries to capture the feelings of the
participants will be presented.

The data base -also included extensive evaluative information

about the project. All of the participants had multiple .
opportunities to share their assessment of the program.

Thus another "result"” of the study was an evaluation of the

project from the participants' perspective. This section

will conclude with a discussion of those evaluative

judgements.

Program Features

The main components of any educational project include
facilities, teachers, students, educational gosals, and
instructional activities and methods. Bach of these
components was important in the summer ‘computer trajining
segment of the IBM/ETS Computer Educstion Program.

Facilities. In general, each TTI made one large
classroom/laboratory available for the computer-based
activities and a number of slternative meeting sites for
other functions. At TTI #1 a large irregularly shaped room
wvas designated as the computer laboratory. The room wvas
located in s new, modern building with wide hallways and
high ceilings. It jad large windows runaning the full length
of two walls, which provided a pleassnt view as vell as a

‘reasonable amount of indirect light. Recessed florescent

ceiling lights were the other source of illumination.

The room was equipped with sufficient electrical outlets,
desks and chairs to accomodate 21 computers and students.
All the furnishings were new, and the chairs (in which
participants would spend & great deal of time) were
confortable padded armchairs that swivelled and reclined.

11



The .tables wvere orginiced in three double rows with

computers placed back-to-dack down the center. In this way, o
participants faced some’'colleagues directly across the desks .
and sat side by side with others.

Bookshelves for storing software and other materials ranm the
lengch.of one wall. White, "liquid marker” writing surfaces
covered the other two walls. These were used for lessons .
and notes when the clases met in the laboratory.’

Participants in the summer institute at TTI #1 also had

access tc inree additionmal classrooms for group meetings. .
One wad large enough to hold the whole group and ome or two -
computers for demonstration purposes. The others were used

for smalier sessions. All were equipped with new, modernm
furnishings and had the same clean, elegance of the computer
laboratory. o '

Because this was a computer education program, the

"facilities" included more than just classrooms and

associated learming spaces. The project also required

computer hardware and software. The laboratory was equipped

with 28 IBM Personal Computers. Esch had 128K bytes of RAM,

2 single-sided disk drives and color monitors. To comserve

space, not sll stations at TTI #] were equipped with

printers, but there were a sufficient number of IBM dot ’
matrix printers for everyome to have access wvhen necessary.
Extensive software was also available. During the four
veeks of the summer institute each participant worked with
the following software: :

Introductory: The Instructor, Typing Tutor, Computer
Discovery, and ATI tutorials.

Operating Systems and Languages: IBM PC-DOS 2.0,
BASIC, Ldbo, Karel the Robot, and Private
Tutor.

General Applications: -EBasywriter, Pfsifile, Visicalc,
Pfs:graph, Pfs:report, and Smartcom II.

Educational Ganes'aqé Simulations: Free Enterprise,
The Question, Snooper Troops I & 11, Delta
Drawing, and SRA software packages.

Trainers. The two trainers who directed the

activities at TTI #1 were extremely well qualified. They
vere faculty members at an institution that stressed -
teaching as much as reseafth and had a long history of
providing inservice training to teachers. MNore importantly,
the Education Department in which they worked was committed
to promoting the uvee of microcomputers in education. Their
regular teaching responsibilities fozused in this aresa. One

v
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specialised in administrative spplications; the other was
interested in the process of imstitutiomal chamge and the
problems involved in introducing innovations into the

sch :»ls. _

- Their té.ching styles seemed equally well suited to the task

at hand. Both used a great deal of humor; each was often the

‘butt of the other's jokes. They also had a somewhat

iconoclastic outlook toward educational institutions, which
seemed to serve them well when working with teachers.

Participants. Each psrticipating school selected
four teachers to attend the summer computer institute. Im

- keeping with the project's goal of promoting the use of

computers in as many subjects as possible, schools were
encouraged to select faculty from different disciplines. ,
The 28 teachers who attended the summer institute at TTI ¢l
formed a reasonable cross-section of the staff at the seven
schools. There were almost equal numbers of teachers from
the sciences and the humanities. When special-interest
groups (SIG's) were formed by subject area there were enough
people to support groups ip the following fields:
Machematics, Science, Euglish, Computer Applications, and
Business. The teachers ranged in age from 27 to 60 (the
distribution appeared to be remarkably uniform across age).

Educational Goals. The program model developed by
ETS stressed the use of the computer as & multipurpose tool,
rather than merely s tutor (to deliver ¢computer assisted
instruction) or a tutee {(to de programmed in a language such
as BASIC, LOGO or PASCAL). B8imilarly, the project stressed:
the use of softwvare that fulfilled general purposes, such as
word processing, data base management, and spreadsheets,
rather than software that delivered single instructional
lessons. The traisers at TTI #] incorporated these goals
into their summer computer institute. .

There were four major objectives: learaning about the
IBM-PC, mastering the various pieces of software, developing
lesson plans for incorporating computers into classroom.
sctivities, and planning for implementation of & school-wide
computer program. A simplified overview of the schedule at
TTI #1 illustrates how the trainers incorporated these four
objectives.

The instructionsl emphasis shifted during the four weeks as
people gained facility and ekill. The underlying ' .
organizational principle was that the teaschers first had ¢
be introduced to the new technology, then develop s certain
facility with it, before they could begin to imcorporate it
into their educational planning and think about introducing
it to others. In simplified form the schedule vas as
follows:

.10 13
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Week' ]l

Week 2

.Heek 3

Week &

In reality there was considerable overlap and integration of

these topics.

program, it does not do justice to the diversitv of topice

Iatroduction to the Progras

Bardware:
Softwvare:

Preparing Lesson Plans

Hardvare:
Software:

Continued

- Software:.

Developing School Plans
Continued Lesson Preparation
Miscellaneous

Software:

Cetting to Know the IBN-PC

Word Processing

Dos 2.0

Data Base Management Systems

Lesson Preparation
Spreadsheets

Moreover, while this capsule summary
illustrates the overall plan of the computer education

that were actually discussed during the four weeks. A
partial list of other topics reflecting the prog-am's
secondary objectives included:

Installation of Hardware

PC-DOS

Masintenance

Security

Instructional Software, includiag SRA, uscc, etc.
Programming (LOGO, BASIC)

Philosophical and Ethical Issues in Educational

Educational Change Theory

Conputing

Equality of Access to Computers
Advanced Graphics, including CAD Syastems
Telecommunications

Software

Evaluation

Authoring Languages

Instrucfional Activities and Methods.

The .daily

schedule below illustrates the types of activities and

instructional approsches that confronted the participants
each day. The schedule began at 9:30 a.m. and concluded at

$:00 p.m. A ten minute coffee break (fresh coffee was

provided every day by TTI #1) and an hour lunch break were

included.

The first half hour was devoted to a group meeting to review
the previous day's activities, answer questions and go over
The bdalance of the time wvas

the schedule for that day.

divided into four or five instructional periods, and a

different activity was planned for each period.

N -

11

14

PRNERGROVA

v



P R0 Hhiniah Al IR ~ s b e T
FARENETTIILN N
w e - ”

As an example, this was the published schedule for Thursday
of the third week.

1 9:30 - 10:40 Using the PC in the Secondary Classroom

(Small group discussions in Special
Interest Croups in lecture hall.)

10:40 -~ 10:50 Cof fee

10:50 - 12:00 PC DOS g
(Guest lecturer from ETS, demonstration in
the Computer Laboratory.)

12:00 - 1:00 Luach

1:00 - 2:30 Software Evaluation Criteris _
(Cuest speaker in the lecture hall.)

2:30 - 3:30 Karel the Robot A
(Demonstration, hands-on activity in
Computer Laboratory.)

3:30 -4:30 " Daily Diary & Journal Reviews
(Individual work in the Computer
Laboratory.)

Despite frequent changes in schedule, the basic structure of
the day remained much as outlined here. The general length
of the sessions and amount of variety was maintained.
Wednesdays were an exception. Beginning in the second week,
Wednesdays were set aside for individual learning and no
group activities were scheduled. This smllowed the teachers
to catch up on their work and spend more time learning the °
software programs of greatest 1utereltf

Despite the fullness of the "official™ institute day, the
teachers regularly spent extrs time with the machines. The
facilities were made avagilable before and sfter the workshop
in response to demands from the teachers. S8Some were waiting
for the door to be opened at 8:00 a.m.; some stayed until
the room was locked at 6:00 p.nm.

The pedsgogy utilizéd by the two trainers was as diverse as
the subject matter. A number of different instructional
methods were used to communicate the i1nformation outlined
above. These included lectures, group demonstrations, '
hands-on work at the computer, discussions, small group
-eatingl, and guest prelaatctionl.

The co-po-i:ion of the instructional groups was also varied
during the four weeks. Sometimes the whole workshop met
together; othér times they worked as individuals. 1In
addition, the teachers were given some assignments that
forced them to work in school groups and others that called

12
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for them to meet in cpccial interest groups (8IGs) .across
schools. These changes encouraged the formatioan of
communicatibn networks within schools and between schools.

Squally importdnt to the aucceol of the project were the
types of assignments that were given. Creative exercises
were designed to reinforce the new skills teachers were -
learning. The first major assignments consisted of a daily
diary (which was to be recorded using the word processiang
program). Next, cach teacher had to prepeare a collecticn of
‘journal abstracts (using a data-base managément program).
Finally, each S8IC was required to compile a set of 10
computer—-based lesson plans, using the software of their
choice for storing the information. These activities gave
the participants practice using the software and provided
practical models of ways to use computers iu instruction and
planning.

A Typical Day

The four-week training program at TTI #1 appeared to be a
very engaging experience for the participants; they arrived
early and stayed late. They showed high levels of :
enthusiasm for the activities in which they were engaged,
and there was s great deal of animation in the classroom .
throughout the day. In an attempt to caputure the spirit of
the training program, we will describe a “typical®™ day at
TTL #1. The activities and conversations described in the
following section actually occurred, and all quotes are
authentic. However, the "day" is & composite of
observations that were made on more than one occasion.

Tuesday, July 27, 1983
(The fourth week of the: Sunqer Computer Institute)

People start arriving at 8:0C s.m., though the day's .
activities do not get underway officially until 9:30 as.m.-

One wight expect to observe a lot of fatigue at this point

in the ttaiuxng, yet none is apparent. People are busy,

cheerful, and {ntent on their work. -

Diwmitri unlocks the door to the‘conpu:er laboratory at 8:05
a.m., and five people who are already waiting file inside
and begin to vork on & number of different projects. '

Jack is developing a lesson on the periodic chart of -
the elements using the softwgre package called
"Question.”

Martin is distributing eopieo of an application to join

the "Computer Using Educators” group. He is _—
describing the group to those who are present and

" 13 -. 16



leaving eoyiea of the form on the desks of those who
have not yst arrived. :

Karea is writing a program in BASIC to demonstrate a
Monte Carlo techaique for estimating the irrational
number pi. At the moment she is having some trouble
getting the random number gemerating functiom on the
_.IBM-PC to behave in the way she wants it to.

Mary Ann and David are discussing a newspaper article
.one of them has brought in concerning the -problem of
increasing the number of math and science teachers in
high school. "Adding ome course in science or
mathematics at each American high school would. require
40,000 new teachers,” David explains, ”Hhcrc are all
of those people going to come from?" . .

As new people enter the room they are greeted by their

colleagues who are already there. The greetings are usually -

varm and light-hearted. Robert comes im at about 8:30 a.m.
and is surprised to find Howard already there. "Good grief,
Howard,"” he says, "did you stay all pight?" "Losk under the
behcheo," Howard replieo without looking up fron hia
keyboard, "and .you 11 see vhere I rolled over."

By 9:15 a.m. most of the group have-arrived. "The two
activities that are receiving the greatest sttention are
daily diaries and lesson plans. Each participant is
required to write & daily diary using Easywriter. The
diaries are free-form, and most entries are chatty.

“Well, things are looking good - the ad-iniltration is
very positive about our plans - it looks like they
would like to move quickly.....If I can keep up with
this and all my class preparation, I should make it
through the yelr.

"Beginning with & demonstration of a CAD systenm,
continuing with & backup of "Question,” and concluding
wvith a demonstration of DELTA CRAPHICS, today was
interesting, fast-paced and informative. 1In addition I
practiced my typing with typing tutor."

"I spent much of yesterday working on my qncstioa"
presentation. I believe I worked out sll the bugs.
This moraing I presented it. All ‘,;:-fct’iy
smoothly... This could be a grest one for students to
make. By actually inputing their own questions and
ansvers they will be learning:...,. I went to Pedro's
Tacos for lunch but my tip for the day is to gat a
pastranmi aandwich at Betey's right next door.

Other people are working on lesson plans incorpcrating the
computer in their particulcr sub ject area. TFive special
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interest groups (SIG's) have been formed in the fields of
English, Mathematice, Science, Business and Computer

Literacy. BEach group was assigred the task of preparing 10
"computer-based lesson plans in their subject asrea. Copies of
each set of lesson plans will be made available to all seven

schools. -Since this is the last week of the training
institute, a lot of attention is bexng given to completing
the lesson plans. One SIC group is wmeeting inm the small

clacsroon to review their plans and decide if revisions are

necessary. 1In the computer laboratory Anné Marie is using
Pfs file to store a lesson plan on biorhythas.

By 9:30 a.m. there is activity in the computer room, the’

workroom, and the coffee room. Edith and Alan are talking
about the difficult task of tranaferring their knowledge to

the rest of the teachers back at their school.

"So far we've been overlooking staff developnent. Teachers

are hard to change, and the change agency element has been
underdone."

Though they have the support of their principal, they both

agree this is not enough to emsure that the innovative 1deas

will catch on.

"What we ueed is support from the other teachers,” EBdith -
says.

"Teachers are fragile,“ she continues, "and they are not
used to having their authority challenged. They'll need .
time away from the students until they become comfortable
with the PC's, and they'll need time and assistance."

Just then the lights in the room flash and someone in the
doorway shouts, "Shut it down." People seem to recognize
the signal and begin to gather in the ¢lassroom mext door
start the day's activities. Gradually over the next few
minutes, all 28 people -igrate to the classrooam.

The printed schedule for today is as follows:

9:30-10:00 Morning Meeting
(Room 202)

10:00-11:00 SIC Lesson Plans o
(Rooms 202, 212, and Computer Labd)

™Y

11:00-12:00 Preparing School ‘Implementation Plans
(Roo-o 202. 212, and Computer Lab)

12:00-1:00 “ﬁch

1:00-2:30 | Private Tutor Demonstration
(Room 202)

»
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o _ 2:30-3:30 = Presentation of School Plans

(Roow 202)
3:30-4:00 - Daily Journnlllniaries

Att lneper and Rudy Wallace, the two trainers at TTI #1 are
involved in three or four animated conversations. For the
firet couple of minutes there is a lot of general talk and
kidding around. Then Art calls the meeting to order.

" The first order of business is to revise the schedule for:
the day. The afternoon demonstration of Private Tutor (anm
authoring system) will be postponed until Thursday because

" the guest speaker had a last minute change of plans.
Instead, Irving Brownlee from Computer People is here to
demonstrate a new wvord processor called PFS:write.
Brownlee's presentation will have to take place in the
morning because he has to catch a plane immediately after
lunch. A few other switches are made to make more time for

. schools to work om their inple-entation plan.. The revised
schedule is a follows:

10:00-11:00 SIG's groups

11:00-12:00 - Pfu:write - e

1:00-2:30 Png&re'Schoél Implemenation Plans
’ 2:30-3:36 Present School Plans
S 3:30-4:00 bnily Journnli/b{aries

The neit fev minutes sre devoted to: hnnounceuentl from the
floor. This includec some joking and some useful sharing of
information. '

Theu Karen snnounces that it is time for her "Tip of the
Day." This is one of the rituals that seems to have evolved
over the past three weeks. Standing and approaching the
front of the room with mock solemnity, she announces that
today's tip is of special interest to religious institutions
(two of the seven schools in this network are roligioua
schools).

"This is less hedonistic than my usual tips,"” Karen
announces.

“Amen," froms someone in thc crowd.

. b} .

"In the beginning, as we all knov, there was the word."
(Grumbling can be hesrd in parts of the room.) "Then there
wvas the word processor.” - : .
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A fewv "boos," are heard.

"Now, there is the 'THE WORD' word procel.or,“ Karen
continues undaunted. .

‘She holds up a nevtpape: clipping that advertises a piece of

software, called "THE WORD™. It is an automated comcordance
that allows the user to identify a particular biblical
passage. By nov people are laughiug and paoaing the
clipping around.

Karen tries to explain how the s.ftware works. "You move
the cursor to make s selectiomn...”

But Stephau fro- St. Dominic uigh School shouts out, "No
cursing."

Everybody laughs uproariously, and Karen returms to her
seat. .

This is the last annguncement from the group, s0o Rudy makes
some final remarks about lesson plans and adjourns the
meeting. The group disintegrates into a jumble of
activities. Over the noise and movement snatches of
conversations can be heard:

"I have the MECC Teacher Utility #1. Who vencs it next?"
"Shall we meet in the coffee room or im 1357"

"You know the Emglish group is using PFS:file inestead of
Easywriter."

The mathematics SIC moves to Room 212 to discuss their

.lesson plans. Eloise is using the Question program to build

a review of geometric concepts. Arthur describes a lesson
based on an article from an old issue of the Arithmetic
Teacher. After Arthur finishes describing his lesson, John
asks, "What do you think of using Easywriter te prepare a
sheet for writing geometric proofs?® "I don't understand
vhat you mean,"” Estelle counters, and an intsresting
discussion ensues. Some people seem to be having a
difficult time trying to find elements in their mathematics
curriculum that utilize the general application software the
teachers have been learning. It is a challenge to think of
ways to use the word processing or filing capabilities of
the computer in mathematics.- "If somecne were interested. in
the history of mathematics or in biographies of
mathematicians, thcy could use Basywriter to compose and
edit the reports.” While everyone agrees that this is true,
no one is teaching the history of mathematics or
mathematicians in any of their classes, so the idea is
dropped.
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At 10:45 Axrt and Rudy call the whole group back together to
get progress reports from each of SIG's and discuss an
important item tbnt wvas inadverteantly left off the morning
sgenda - tomorrow's meeting with the school primcipals.
Vednesday will be the second official visit by the
principdls from the seven schéols, and Art and Rudy want to
get ideas from the teacheéers about topics that should be
sddressed. They want the: principals to see what the
teachers have accomplished and to understand the
implementation plans they bave developed. Tomorrow'se vwisit
will provide an opportunity to bring the collective weight
¢«f the group to bear on the principals, to pernuadc them to

1]

. implement the program according to the teacher's design.
\., "We are/ going to lobby yonr principals actively,” Rudy says.
e . "] am going to tell them, 'your people are going to be -
e trying to convince you, and I want you to listen to what

they have to say.'"

Art solicits ideas for the next day's activities. "We'd
like to take suggestions for tomorrow's schedule."” There
- are a lot of responses, both well-intentioned and humorous.
There seems to be a comfortable tension between the,
instructors and their administrators. The teachers know
wvhat they want aanad and they also appear to be aware of the
elements in their plan that will be .the most difficult to
implement. They ask for Art and Rudy to use their
persuasive powers to comvince principals of a number of
things:

"Release time. We need to be able to come back to the
monthly group meetings.”

"Tell them that they have to provide funds for more
software. They are going to think that we've got everything
we need."” : '

"Yes, I need a PC at howme,"” Melinda interjects. "I need
one too," Art shouts back. "What else?”

They continue in this vein for about five minutes until at
least six points have been put up on the dboard for the next
day's discussions with the principals.

(Later Rudy and Art will explain that they plan to focus
more attention on the principals ouce the school year
starts. There has not been time to involve them very deeply
in the educational or the sociasl aspects of the institute
this summer. "During the fall we want to get the principal.
in for some hard hitting, intensive discussions, and then go
out to dinne: and have a good time,"” Rudy will say, "I'm
convinced that the social aspect is as. critieal here as it
is with the teachers.")
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Next, Art iatroduces Irving Browalee, who is here to

- demomstrate PFS:write. A computer vich a large monitor has
been get up in the claseroom for the demonstratioa. Nr.
Brownlee is very enthusiastic sbout the features of
PFS:write, and the software appears to be very well received
by the teachers. It seems to de esasy to edit & document,
move text around, etc. “How do you undarline?" someone

" asks. "It's easy,” Irving demonstrates the procedure.

One of the diaries for Tussday contains this entry:

The BIG item of the day was Irving Brownlee ... his
demonstration of PFS;write was quite the best news of
the month. Our two biggest difficulties with
Essywriter, underlining and moving blocks of copy are &
cinch to execute with PFS:write. Now the big question:
Since we will have Easywriter at school in the fall, do
ve start teaching it or hold off and start with
PFS:write!?

The demonstration lasts about <amn hour, until 11:45 a.m. At
this point the group meeting breaks up and people return to
the laboratory to work on different projects until lunch
time. Carol plays with a reasoning game called Snooper
Trooper, and Milton boots up an economic simulation called
Free Eunterprise. Some people continue to work onm their
their lesson plans. :

There is no official signal, but at approximately noomn
people begin to band together for lunch. They go off in
groups, but not just with staff from the same school. At
first, Rudy reports, they stayed with their school
colleagues, but these barriers broke down fairly quickly.
"The SIG's got people working with each other. Now they
seem to identify as schools and as S8IG's and as a whole
group."”

After lunch we reconvene in the classroosm and Art puts up
the tentative agenda for Wednesday.

9:30 - 10:30 Software dcnonqtrltion.

10:30 12:30 Implementation Plans.

12:00 - 1:00 Take your primcipal to lunch.
1:00 - 2:00 Principal's meesting.

“Remember,” Art says as he writes, "principals must
‘experience the software themselves. This is not just a
demonstation of youv using & computer. Go over your
inplementation plans. 8how them how much you've thought
this through and what it will take. Then have lunch with
them." '
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"Then when you .et back,” ludy adda. "Art and I will tell
them the truth.® .

As Art is writing on the board, Rudy realizes they will need
extra places for the schools to meet with their primcipals.

He uhilperl to Art “"We'll need space for all the groups to

talk."” Art picks up on this and announces, "We'll open
extra rooms on this floor for all of you to meet with your

"principals.” Then he makes a note to be sure to check th-'t

the facilities are made available. (Art and Rudy seem to be
good -at thinking on their feet and handling the logistical
problems of working with groups of people.)-

Next, there is a big commotion as Mary Ann and Helen return
from lunch ten minutes late. Appareatly this hss occurred
before, because it is cause for humorous rebukes from Art,

" Rudy and the teachers. In a familiar gesture of punishment,

Rudy writes the names on the board. Helen protests, and
Rudy calniy puts a check mark by her name signifying extra
puuinhnent. A second check mark for some additiomnal minor
offense causes a.grest deal of laughter in the group.

This light-heartedness is followed by some serious
discussion, as the group quickly gets back "on tadk."” Rudy
reminds them, "Everyone who isn't going with the IBM

maintenance agreement must write a letter to Kramer (the
"college V.P.) saying vhat maintenance agreement they hnve.

Next, Art and Rudy turn the meeting over to Henry, a tcacher
who spent 20 years in marketing. They asked Henry to talk
to tha-qroup adbout the fmplementation plan his school has

~ developed. He discusses a number of schemes to introduce

other styff members to the IBN-PC and help them learn to use
computers. For example, he and his collesgues have
collected articles and prepared information sheets
describing computer use in various subject aress. These
will be sent to teachers in each department to peak their
curiosity adbout the PC's. Then the school will schedule
brown-bag lunches for small groups of teachers who respond
to these initial handouts and fliers.

Henry offers a number of other idess for generating
excitement and intsvest among the staff. He reminds people
that they should try to get reporters from the local
newvspapers out to the school. "In fact," he says, "your
local paper should bde here for the summer computer
institute. Everyone of your communities has some smsll
newspaper that's dying for news. If they knew that the
students at X high school were having an opportunity to work
with IBM personal computers they would be out at your school
taking pictures and publicising it. You have to take
advantage of these opportunities.”
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Bis approach to staff dcvelop-eat sounds a lot like a well
organised marketing plam. "You've got expect soms
rcoictance. and think of ways to counter\the negatives- _that
vill come up. Remember, this is going to \be s gradual.
process and you need to take a long-term Yyiew. But mever
let them forget you are therel®

Henry's high energy presentation is a good \inspiratiom for
the other school groups. When he finishes spesking, Art
reemphasizes three points that he wants all the schools to
think about in their implementstion plans.
"Remember your goal is to evolve brond-bf!ed support
for using computers in instruction. 1In order to do
this, teachers need plenty of direct hands-on
experience vith the machiné. Look how much time you've
put in."

He reminds the group that teachers have a "hierarchy of
concerns” that need to be addressed:

"First, they need information to increase their

awareness. :

\ .

‘*Second, they need a personal interaction with the

— machines and familisrity with the mechanics of using a
computer.”

"Third, they need to think about the impact of
computers on the students.”

At this point, Rudy produces large pieces of chart paper,
masking tape, and marking pens. He assigns each school
group to a classroom to prepare a presentation about their
staff development plan. For the next hour school groups
work on this task. ‘

At 2:30 the whole group reconvenes to make formal
presentations. Each school group has outlined their plans
on a piece of chart paper. These are taped up on the walls
all around the room, and groups cluster near their displays
wvhen they give their prelentatlon.

Some of the discussions asre. quite general. For example, the
Penbrook High School tesm butlineg three or four steps they
are going to take to inform staff wdbout the Nasrdware that is

.avasilable, but they don’t really elaborate on any details.

On the other hand, the staff from Los Marcos High School
describe s department-by-department spprosch that includes
specific plans to gradually involve the staff in sach
department. Many of the other presentations are equally
specific, including detailed calendars of events for
introductory meetings and follow-up activities with the rest

.0f the school staff.
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is in hign spirits during these
presentations There is spontaneous applavse at the end of
esch presentation, and constructive suggestions are offered.
For example,/Robert suggests the phrase, "Here's how the
computer can lighten your 1o4d"™ ss a slogen for the brochure
Domingues gh School plans to develop for asll teachers.

It is a very supportive group. No one seems to mind when
ideas suggested by one school are echoed by amother. For
example,/ two of the latter presentations make specific
referentces to ideas presented by other schools. The
Boatright High School team says, "We're thinking of
folloying the same plan as Muir,"” and the group nods
approval. ' :

The tesm from the S8t. Dominic's school explains that they
have daily faculty meetings during which time information
about the new computers might be disseminated. People can't
believe that the staff really meets this often. 1In fact,
two or three teachers interrupt to verify this fact.

"Wait & minute, wvait a minute. Do you mean you have a
faculty meeting everyday?”

Eloise explains that every morning the entire staff from St.
Dominic's meets to share 20 minutes together with the Lorxd.
This silences the skeptics in the asudience. Eloise adds
that the new computers are so important to the school that
"we might be able to take a few minutes each day and devote
them to IBNM. "

The last presentation concludes at 4:00 p.m., which is the
end of the official day. As s result a few people leave
immediately thereafter. However, most returm to the
computer lab to work on various projects. Some begin to
record their thoughts in their daily diaries. Others return
to the activities they were workinmg on earlier in the day.

People begin to leave in larger numbers after 4:30 p.m.

Yet, at 5:00 p.m. there are still five people hard at work
in the computer laboratory. The last three teachers do not
leave until 6:00 p.m. when the lab is locked for the night.

-Participnnt'l Evaluation

The summer computer institute was a success by slmost any
measure. Responses on an evaluation form collected on the
final day of the program were extremely lauditory.
§imilarly,.the teacher's diaries are laced with positive
comments about the program. Moreover, our firet-hand
observations during the four weeks yielded similar
impressions.
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We tabulntod the respouses to four of the quenelonc on the
evaluation form sdministered at TTi #1. Twenty -hree
completed eviluations were recefved, and yielded the
following informationm.

1. Teachers were ovorvhcl.ingl; politivc when asked
about their overall "general impression of the
training™ they recaived.

561 gave the ‘program extreme praise, saying
that it was "excellent,” “super!,”
"extraordinary”, etc.

392 praised the program, saying it was "well
planned,” "valuable,” "well structured,” etc.

42 (oue.ﬁcrlon) suggested changing the
emphasis of the training.

One cannot help but be impressed by&jﬁdgnentl such ..v
the following:

"Absolutely fantastic!"”

"Art apd Rudy did a super job coordinating this whole
month."

"The positive approach of the instructors and their
continual focus on 'computer as tool' made the
training."”

“I think this has been an extraordinary class. 1've
never learned as much, had such great fun, and been
paid simultaneocusly.”

“Fine instructors made it the best! They are
professionals in the true sense of the word."

"“"The training was super! I enjoyed the rapport between
the instructors and students. I will miss the close
associations we have shared."”

"It was very professional in content and impressively
interesting. The instructors demonstrated by their
words and actions that use of computers does not
dehumanize (one of my former fears).”

"Ny training has been outstsnding. Those who traised
us were outstauding. Their coumcerm and care, sease of

humor when you were struggling -to lcarn. all bleanded
into a successful training period."

i
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2. Similarly, the pn;ticiphﬁt. had positive "feelings
about the IBN PC."

“I am in love.” "I'm impressed with ita
capabilities.” "Seems excellent to me."”
"Nice and l-ooth.' vere typicll of thcir
comments.

3. When asked to comment on the "most bdeneficial
experiences” they had during the training, participants
ment ioned ten different activities. Those receiving
more than one positive comment were: '

ﬁhnria; with other teachers; working in SIG
groups; exchanging ideas with peers (11).

Hands-on time with the computers (6).

Developing self-reliance with computers;
learning f.:om their own errors, etc. (4).

The variety of topics and presentations (3).

Structure; organisntfou wvithout rigidity (2).

Positive intersctions with instructors (2).
4. PFinally, when asked to indicate ways iu which the
srogram might be i-proved, participants made only s few

direct suggestions:

More time; particularly more time for hands-
on vork with computers (6).

Better screening of outside speakers; two or
three presentations were not effective (5).

More variety in the software (2).
More examples of CAI (2).
Faster pace (1).

Some mentioned other thingc that did not relate to the
training iteelf:

Nore cquipaont for nehooli (3).

Make sure equipment and materiasls are sent
on time (2). -

" Four people offered no suggestions for improvement.
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As these rc-ul:i'dclonotrate, thé participants were
extremely satisfied with the computer education program
i-ple-ontod at TTI ¢#1. .

Comments in the tcacher. dlily‘ﬁiariel substantiate these
findings.

"Discussion on use of pfs and vc in sig groups was
good, getting down to details! VWould like copies of
other sigs reports since nov ideas are really
beginning to flow."

"At the moment the paradox is that I feel tired and

excited at the same time. I'm so glad the week is

almost over but I'm so looking forward to the rest of
" TTI."

"For the first time I am beginnxng to feel the
computer could become a part of me --just as my lkxxa,
flute, hiking boots are. This must be what they mean
by "friendly." Although I still have to ask many
questions, today for the first time I have been able
to do many things without asking or looking up -
instructions.®

“I've never had an experience such as this. 1
remember back to my college days howv inmovative the
teaching tools and methods were at that time. Now
those methods seem so archsic compared to computer use
in the classroom.™

"Good day, lots of ideas to think about, since after
all the computer is just the tool to 'do what needs to
be done...' The whole focus on change snd problem
areas are, for me, the crux of the sessions. Both (of
the trainers) were of much help in focusing the plan
for the rest of the year.”

‘"Today was our day with principals. I felt it was a
very productive and resssuring day. (The primcipal)
uzs very cooperative and receptive, and I have a good

eling that he will work with us to mske the progra-
succeed."

"I found the discussion on change in the school
culture very valuable in forming s ltrlte;y to get
teachers interested in trying the computer im their
classrooms. I feel like I'm about to embark on 'a great
adventure." . '

"This ie an exciting opportunity for our schools and
for us as individuals. I am very enthusiastic and
optimistic about the {mplementation of these computers

¥
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into our curriculum. Osur teacher training has been a
valuable experience.”

“Tears vere shed in joy and sadness as this great
program came to san end." | : _

“"The class has been extremely enjoyable, mostly I
would say due to the joint efforts of our imstructors.
I have learmed a lot, but not esough. I have a loang
way to go, but eventually I will get proficient in ‘the
application of the pc." -

"packing up... Feeling sad to break away from &

wonderous group. (The trainers and support staff) all.

are the grandest!i!1!!! No more blinking of lights on

and off, now I can stay glued to this screen...vill be

sending my lawyer to (the traimers) to collect my:
" divorce fees.” -

"This has been an extrasordinary experienmce. (The
trainers) interest and dedication to this program is
unique. Congratulations on & job well donel ™

"I've learned and been exposed to many things over the
course of the past four weeks. I anticipate a great
many things of a positive nature to happen in many
classrooms as & result of this experience.” :

“In my &pinion the IBM Models School Program is the
most significant innovation of the 20th Century that
promises hope for the futuristic school of tomorrow."”

Conversations with the trainers yielded similar assessments
of program impact. When asked to comment on the pro ject a
veek after its conclusion, the trainers gave it high marks.
"The computer—as—a-tool approach worked!,” said one trainer
at. TTLI #1. And he was equally optimistic sbout the amount
of learning that had taken place. "They really internalised
the software. We gave them instructiomns onm how to back up
the disks and how to get started, and then we gave them time
for free play and some assignments, and it really worked."

“The other Erainer brushed off dttempts to snalyse why the
program was successful. 1Im his characteristically
light-hearted and self-effacing style he replied;, "If it was
.right, we probably stumbled into it; if it was wrong, we
screved up."” - ‘ -

\

\ Acslysis

There were twenty~three factors that appeared to be directly:
related to the success of the summer computer training phase
of the IBM/ETS Computer Education Program. Some have been
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referred to in earlier discusseions. " Por example, comments
on the TTI #1 evalugtiLa form indicated a few of the ) ,
organisational characteristics of the institute .that ' ey

" contributed to ite puccess: flexibility, 8IC groups, ‘

variety, etc. 1In dition, many of the teachers offered

quite explicit descriptions of the important elements of the ,
computer institute, For example, the field notes document . g
the following conversation: -

Caroline explained how much she has enjoyed the

program. In fact, she listed five reasons why it bad

been so great. “"The first thing is that Art and Rudy

didn't look down on us teachers. They respected us for

vhat we knew. It was also great that they admitted

their own lack of knowledge. They weren't embarrassed . : /

to say that they didn't knov something.” (Other e
teachers also mentioned how refreshing it was that Art i
and Rudy admitted when they didn't know things. This

issue is important for teachers.) The. third thing that

Caroline mentioned was time; they had enough time to

really explore the software. She also liked the fact

that "the easier material was pteoented first and then

things got harder as we went nlong. -Finally, "another

thing that was good was the variety that wve got to do

every day. It was refreshing to have the day broken up

into segments of an hour or two. It kept us interested

and alert." - i

This was one participant's viewpoint., This analysis
incorporated all the comments snd observations that were
available to produced a more tomplete list of variables that
were correlated with successful computer education
activities. (Of course, Caroline's judgements were
incorporated into the overall assessment.) To provide some
structure the variables have beer. grouped into three broad
categories: contextual, programmatic, snd personal.
Contextusl elements include facilities, materials,
institutional support, etc. The title programatic
components refers to the scheduling and orgsnization of

- project activities. PFinalily, the personal varisbles-are -~ -~ 7" -

those that relate to the styles and peraonalitiel of
trainers 'nnd participants.
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The 23 contextual, programmatic and personal variables that
related to project success are listed {n Table 1. Withia-

" ‘each category the elements are listed approximstely in

decreasing order of i-portance (thou;h no exact scale is
implied). . .

'Contextual Elements

We were not surprised to observe that contextual elements
affected program success. It would have been remarkable if
the "surroundings"” did not influence the instruction.
Particularly noteworthy were five contextual elements that
related specifically to computer education: hardware
availability, software selection, institutional support,
classroom facilities, and ehe features of the computer
systems. :

Hardware Availability.. Each of the teachers in this
project had access to his or her own computer at all times.
No one was required to share equipment, learn jointly, wait
~in line for access, or feel rushed to accommodate others.

Because sufficient hardware was readily available, each
participant used 100X of the designated "computer time"
Consequently, each teacher in the IBM/ETS Computer !ducation
Program actually spent 75-100 hours using the computers '
during the training. Moreover, many participants took their
machines home during the month of An;ult, so0 their actual
practice time was greatly increaaed. :

Providxng extensive access tq computers was one of the wmost
important and most effective elements in this computer
training program. The value of adequate "computer time"
cannot be overemphasiged in planning for computer education.

Software Selection. The software was carefully
selected to match the goals of the program and bde
appropriate for use in schools. This program was designed
to promote the use of the computer as & multi-purpose tool
in all subject sreas, and the software that was used related , :
directly to this goal. Thus, the participants had access to '
genersl application software such as word processors, . ‘
spreadsheets and filing systems, which integrated well into
the planned curriculum.

Moreover, the software was not too complex for use in ,
schools., There are many wvord processing programs for the ' .
IBM-PC. Easywriter wss chosen for use in the summer :

computer institutes because it had the features necessary

for most school aspplications, yet it was relatively easy to

use. When Pfs:Write became available midway through the

summer it was demonstrated at all the TTI's becsuse it was

even easier to use while still providing the most frequently

needed features. Computer education will be improved if

program developers pay close actention to software selection.

i -
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and try. tbliatch the software to the progran’ ;ollo and the
level of .ophioticatiou of the intended user.

0f course a oi-illr ltate-ent could be made ab

educational support materials in general. Any iultructioual

program will beénefit from well chosen supplemental
materials. However, concerm about the quality aand
appropriateness of materials appéears to be more important ia
computer education than it is in other fields. At the
present time there is greater variety in the content and
quality of computer-related materials than in the content
and quality of instructional support meterials in other
fields. Greater care may be necessary when selecting
software and support materials relating to computers than is
necessary when selecting a textbook or workbook in another

‘subject. Thus until some level of standardization is

achieved in this new field, careful software selection will
remain a critical element in any computer education program.

Institutional Support. This study revealed the
extent of the instutional and logistical support required to
conduct a successful cowputer educatiom program. Iv
addition to the facilities discussed above, the program at
TTI #]1 received invaluable assistance from the school
administration in the form of human rescurces, financial
support and access to supplemental hardware and software.

For exanple, the Assistsnt Dean of the college vas actively -

involved in planning the program. She also met with the

"school principals snd used her position and authority to

“insist" that the schools provide the appropriste guarantees
regarding the use and maintenance of the machines.

In addition, the school administration offered the
assistance of support staff who were workimg in their own

computer education progrsm, including the softwvare librarian

and the technicians. The school also granted participantes
access to the software library and the microcomputer
laboratory whenever necessary to ouppla-cat the materials

provided by the IBM/ETS program. The techmical support was

particularly useful. In fact, each of the three TTI's .
provided some additional technical expertise bcyond the two
assigned trainers.

The school slso contributed financial ie-onrcqs to the
project, providing release time Jor the trainers to work
with the nctvork schools during the year.

!ducational plannerl will find that computer education
programa are far more co-ple: than they might at first
imsgine. This study indicated that the level of resources
necensary to conduct an effective computer edication ptogram
may be twice as great as would be necessary for a comparable

" inservice program in some other field. An inadequate level
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; . of support will certainly have a ne;ative impact on a
. ~ computer esducation project.

Classroom Facilities. The classrooms at TTI #1 were |
attractive, spacious, well lit .and comfortable. While the A o
attractiveness helped brighten the atmosphere, it was not
eritical to the success of the program. On the other hand,

‘spaciousue.o. lighting and comfort all seemed to enhance the
program’'s i-puct.

‘A computer-based program requires more space than a standard
educational program. In addition to regular classroom space
for people to meet and listen to lectures, a computer
program needs enough table space for the hardware and enough
storage space for software, manuals, etc. A demonstration
classroom with large screen monitors for group computer
presentations is also important. _TTI #1 provided adequate
"space for all these functions. In fact, the total amount of

- space was almost double the auount that would be required
for a non-computér program.

A coumputer laboratory alsE\:cquircs good lighting, since
headaches and eyestrain are\ a real concern when video
terminal~ are used in improperly lit surroundings. Such
problems are exacerbated in a computer education program
vhére participants may .also be experiencing anxiety about
learning to operate a computer for the first time. Under
these conditions proper lighting is an even more important
consideration. _

The key "comfort,” from the perspective of a computer -
education program, were the chairs. The computer laboratory
at TTI #1 was equipped vith modern, padded reclinxng :
. swivel chairs with arm rests. Anyone who has to sit in
front of a computer for four or five hours a day will soon
- appreciate the value of & good chair. It appeared that the
"mean time between getting up and walking around" was
greater at TTI #1 than at TTI #3, wvhere hard, less contoured
chairs were used in the co-puter room (though we did not
test this observation with a stopwatch).

Other "creature comforts” were aslso well attended to st TTI
#1. Freshly bdrewved coffee was provided free of charge each
morning, and vending machines were located next door to the
computer laboratory for anyone who desired a snack. Many of

* .the teachers commented favorably on.the presence of the

‘ . coffee; it made them feel they were respected. Providing
coffee was a small gesture (though it was indicative of the
care and planning that went into the program at TTI #1) that
would be recommended to planners of ‘sny type of extended
educational prograsm. A
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Computer System Features. Bach machine that was used .

in this project was equipped with a color monitor, dual disk

drives and a printer. Thus svery participant was abdle to
learn on a full~-feature computer, not & "stripped-down"
model. One important result of this was that sll the
software ran in full-featuré, 'multi-color mode.

In addition, the machines were of extremely high quality.

In fact, the IBM-PC was seen by the participants as the
"Cadillec of Nicrocomputers.” While other machines might be
functionally equivalent, there was a certain heightened
excitement and pride in using the PC's. Of course, one does
not necessarily need the power and sophistication of an
IBM-PC to conduct a computer education program for teachers.
However, the computers that are used must have all the
festures that will be reqnired and avaialble in the school
setting.

Prq;rnn-atic Components

Xt is difficult to dissect & complex educational program and
determine which individual compoments contributed most to
its effectiveness. Yet, there were a number of programatic
features that clearly seemed to be related to the success of
this project. :

Adequate Learnin. Time. Simply stated, it takes a
long time to learn to operate a computer, become familiar
with software, and develop a plan to integrate such
te;’nology into instruction. Each participant in this
project spent at least 120 hours becoming a "computer
educator,"” and most still considered themselves advanced
novices at the end of the training. Probably the single
most important element in this project was the amount of
time that was provided for the teschers to learn sbout
computers and use the egquipment. ~

For most of the teachers the IBM-PC was & strange and
exciting new challenge. They had to overcome their fears
and false starts, learn from their mistakes, and just log
enough "time in the saddle" to become comfortable with the
machinery. Some people had slready used computers and
learned the intricacies of the PC more quickly. For thea
the key element was time to become facile with new software
and think about ways to integrate it into instruction. The
daily diaries provided a good picture of the learsming
process as it was ss taking place. As one participant
wrote, "every time I made & mistske, large or small, I
learned more thsm when I was stccessful.” Learuning from
one's mistakes is time cossuming. '

As one of the trainers at TTI #1 put it, "the software must
become second-nature to them. Only then will they really be
able to use the computers in thelr-cllloroonn,"'and.the

o
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trainers believed that the program had succeeded in this
respect. "They internalised the software,”™ one reported with

- pride after the project was over. This level of femiliayity

requires time. This study suggested that adequate time to

. use the computers is the sine qua mon of computer
education.

CIQrigz of Goals. The trainers at TTI #1 had clear
goals and objectives for their program. Counsequently, they
vere able to design swpecific activities to achieve these
goals and were successful eoavoying useful skille to
teachers. There are so many topics that are relevant to the
use of computers in education, that one might be tempted to
try to address everything. This could cause the program to
lose its impact, covering everything superficially while

failing to treat any togfic in sufficieant depth. The

successful trainers in qur study benefitted from a clear and
limited set of goals. Y :

Group Interaction. |Another effective tactic used in
this project. was to encourage collaboration among teachers
by providxng opportunities for them to vork together. At
TTI #1 teachers worked bo::/in school groups and im special
interest groups (8IG's), d were given special project to

" work on in each cluster.

All of the teachers from a given school weére brought
together to work on a major project -~ the development of an
implementation plan for computer education activities at
their site. This gave them an opportunity to establish .
close working relationchipl with their colleagues 1n other
departuments.

Alternatively, the teachers were clustered into

subject-based SIG‘'s that cut scross echool lires. The SIG's
vere also given a sajor project, to develop a set of
computer-based lesson plans in each sudbject field. (At the
end of the summer these were dic:\rinated to all of the
schools in the network.) Working\in SIG's provided teachers
with an opportumity to meet colleagues at other schools and

establish relationships with people who lharcd their
specific interests and concernss — - - ————— s e

Teachers responded favorably to both of these projects.
They appreciated the chance to work together, share ideas
with their peers, and establish cosmunication channels with
teachers at other schools. In fact, interaction with other
teachers was the most frequently prsised element of the
program at TTI #]1 (based on the written evaluations). Other
educators are strongly encouraged to incorporste such
activities into their inservice plans.

Planning for Implementation. Computer education is
a vast subject, and it would have been possidle to devote
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- the entire four weeks to dioculoing only the hardware and

software. Many computer education programs limit their
objectives to these topice and sothing sore. The ETS model

went beyond hardware and software to stress the development -

of lesson plans to use the technology in the classroom. TTI
#1 expand the approach even further by encouraging teachers
to plan for the implemeatation of computer education
activities in each school. :

Planning for implementation included a number of activifieo,
First, teachers were required to develop school plans that

_addressed the need for inservice trainiang for the rest of

the staff, scheduling of access to the computers, sharing
lesson plans, etc. Second, school administrators were
involved in the program and were livcu aun opportunity to
vork directly with the equipment on 'at least one occasion.
Third, the trainers and the TTI #1 adainistrators brought
their own pressure to bear om primcipals to insure that the

implementation plans received appropriate attention.

Site visits to schools after the completion of the project
showved that these implementation plans had been effective in
hastening the integration of the computers into the school's

overall. eductionsl program. Attention to implementation was.

an important element in the success of the summer computer
institute at TTI #1, and this issue should be addressed by
other computer cdneation programs.

Software—~Based Assignments. Mastering a general

application program, such as a word processor or a ‘
spreadsheet, requires a considerable amount of time. First,
one must Iearm the fundamental commands that control the
basic operation of the software. Then one needs time to
internalize these procedures and.beco-e an effective user.

There are many ways that a computer education project can
provide this lesrning and practice time. One method would
be to set aside unstructured time for teachers to practice
wvhatever skills they wished. While this approach appears to
be attractive, it has & potential flaw. To be effective,
the participants must be able to use free time well. They
must bs able to act as self-directed learners, set
appropriate goals, and create their own sctivities. When
the subject matter {s new (and somewhat fearful) as it is in

the. case of computer technology, these can bc 8 very

__d;fficnlt tasks.

Au alternative approach that wes effective at TTI #1 was to
impose specific assignments that required the use of
particular pieces of softwars. For example, each
participant at TTI #1 was' ‘required to keep a daily diary.:
The diary assigament was introduced immediately after the
teachers had learned to use the Easywriter word processor.
There were no rnle. about what had to be included in the
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disary (though the trainers indicated an interest in peoples’
thoughts about the training and their growing knowledge of
the PC's), but the assignment had to be completed using
Easywriter. :

Similarly, after the teachers had deen introduced to the
PFS:file data base management system, they were given an
assignment that required them to use PFS8:file on a regular
basis. Each teacher was responbsible for reading aad .
reviewing a computer-related article from a magasine or
journal each day. The instructors suggested cdtegories to
use wvhen summarizing the articles, but the teachers were
allowed to set up their own filing form. They were
‘responsible for finding educationsl articles, reading them,
writing an abstract, and storing the insfermation in the file
they created. '

Teachers were also encouraged to use the computer for
storing other kinds of information. For example people used
the computers for composing, correcting and storipg-their
lesson plans. | . ul

These software-referenced assignments provided structured
opportunities for practice with the software and also
reinforced the idea of the computer as a tool. They proved
to be an effective device for encouraging the teachers to
master the newv technology. : :

Structured Lessons. The presence of a thorough
schedule and a well-defined daily plan of activities at TTI
#1 seemed to have a positive impact on the participants.

The clear framework was beneficial for at least three
reasons. First, participants had "advanced organisers” so
they knew what topics would be addressed and when certain

" questions were going to be answered. Second, they also knew
wvhen free time would be availsble, so, they could budget
their own time. Third, the clear schedule reinforced the
feeling that the trainers were experts and the program was
likely to be successful. It mimicked the type of scheduling
and planning teachers are asked to do for their own classes.
"Teachers are fairly structured people and there exists a
certain suthenticity to pudblishing a schedule,” one of the
trainers said, and added with caution, "in fact, changes can
be disruptive.”

The emphasis on structure could also be seen in the lessons .
themselves, when it appesred to be squally effective. The . -
most. successful lessons began with clear directions,

continued with s shared example of the product or process,

provided opportunities for individusl exploration, and

concluded with s related sssignment,., 1In coatrsst, lessons

with a minisum of introduction and greatser amount of open

discovery left many people confused and frustrated. Remarks

!
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frp- teachers who received less structured lessons included:

”Hore structured plcuaing with vricten fnstructions
like formatting copying, etc.

“Lecture first."”
"A licttle more directed instruction.”

When learning about computers teachers seemed to respond
well to lessons that provided clear direction and practice
with fundamental skille before "turning them lose” om their
owvn. On & larger scale, this study suggests that a computer
education program will benefit from a clear framework and s
well designed instructiomal plan.

Voluntary Particiration. loi all of the teachers at

the three sites were pleased about the opportunity to
participate in the program. The most serious objection came
from teaschers who were told to attend though they had no
indication that they were going to be involved in the
school's computer activities in the future. This occurred
because some schools were notified of their participation in
the program at the last minute, and they pressed available
teachers into service to attend the institute. The two or
three teachers who fell into this category did nmot benefit
from the institute as much as teachers who were eager to
participate and involved in the school's plans for use of
the computers. It would seem best to include the most
willing and eager participants first in computer education
programs. Those who volunteered for this project appeared
to be the most dediceted learners.

Attention to Social Needs. The social needs of the
participants were an important concern at TTI #1, and the
program was successful, is part, because of the attention
that was pasid to the social aspects of the group. PFreshly
breved coffee vas provided every morming at no charge; two
catered buffet lumcheons were held. An open house and
dinner for participants and their families was arranged.
Participants reported that these extra persomal touches made
a grest difference in the effectiveness of the project.

They helped establish an es rit de corps amoug the
teachers, gave them pride their participation and
provided a tangible Je-onatratlon that ehoy were trespected .
professionals. , : : ;

Reduced Distractions. One oignificant sdvantage of a % -
summer program is that participants can devote more time to by
the subject because there are no pressing classroom .
responsidilities requiring their attention. Teachars could
really "throw themselves into it,” as one participant
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described it, without the daily pressures and demands of
their jo.. '

Such sttentiveness is particularly important for computer
eduation programs because the ssubject is o technical. It
wvas possible to arrive early and stay late (as so many
teachers did) because they did not have pressing classroom
responsidbilicies. This freedom seemed to incresse their
patience with the difficult skille they were trying to
master. They had the fortitude to perseverxe when learaning
vas difficult becsuse no “next morning" teaching duties
demanded their attention., While it is not possible to have
all training take place during the summer, one should strive
to maximisze attention by minimizing external demands and
distractions. ’

 Supplemental Experts. Few individuals possess such
broad knowledge of educationmal computiang that they can
_adéquately address all teacher concerns in this area. One
would be wise to utilise outside experts to supplement the
edge of the imstructor. For example, seven or eight
guest) speakers made presentations during the summer computer
institute at TTI #1. While two or three of these .
presentations were not well received, participants agreed on
the overall value of the guest lecturers. . They provided
specialised expertiserand information that was valued by the
teachers. They also #tovidad different perspectives on some
issues and gave the participants a broader experience.

Personal Elements

Just as in any bther educational endeavor, the success of a
computer education program depends upon the skills and
abilities of the trainmers. Recognising this, ETS devoted as
much time as possibie to the selection of the trainers and
the TTI's. Selection was difficult for many reasons.
Certainly the lack of any set of criteria that charscterize
a "good teacher” or a "good computer teacher” was & major
stumbling block. As & result, the main criterion used in
the selection process was experience.

Nowv that the training component is completed, it is possidle
to say more about the talents possessed by the more
effective computer-educators in this project. Observations
made during the project suggested s number of skills and
abilities that served the trainers well. Of course,
fundamental teaching skille were critical - the ability to

express oneself clearly, to plan a presentation in & logical® !

order, to understand and respond to feedback from mtudents,
to model courteous and cooperative dehaviorx, etc., wvere
required. Beyond there, however, there seemed to be some
specif’c abilities that were importsnt to be an effective
computer educator.
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//l spect for Students. Trainers at TTI #1 voie :
hi zhly praised for demomstrating respect for their students. "

kpparently such respect is not slways avident in inservice ST
education programe, becsuse this was omne of the most .
frequently praised aspects of the project.

/ Respect is particularly important in tae field of computer
education because it is so easy for technologically
sophisticated individuals to “talk down" to people who are
unfamiliar with computers. Inteanded or mot their toane can
be condcucandiug. The two trainmers at TTI #1 avoided this
problem; they acknowledged the skills and abilities of the
teachers and treated them as professionals. A comment from
one of the trainers captures the attitude that was evident
at TTI #1. “Let's face it, the teacher knows more than | ;
anyone else about the situatiom that exists in tholr ' .«
,classroom. . They are the experts on this score." Anyone who c.o
hopes to conduct successful computer education activitias
for teachers should etrive to achieve such an attitud%b

Knowledge of Computers and Their Use in !dncntion.
It should be clear that knowledge of the subject
necessary for effective instruction. This i particulnriy
true in technological subjects because 8o much new
information has emerged in the past decade. As an example,
the number of hérdware and softwvare questions that arose
during summer computer institute was staggering. Though ETS
provided an intenmsive introduction to the hardware and .
software, trainers who already had.an an extensive working
knowledge of computers learned much more and were more

' effective during the project.

It wvas also extremely important that the trainers were
familiar with the educational uses of computers.

Neither assembly language programming ability, nor
familiarity with sdvanced computer data amalysis weres
particularly relevant to the educational applications
addressed in this project. A computer sducator must be
familiar with the expanding role that techmnology is playing
in education; kaowladge of business or acientific '
applications is not an effective substitute for fn-lllnrlty
with computer literacy, computer assisted instruction, :
computer management of education, etc. Knowledge of
computers should be a key selection criteria for computer
educators working in this field.

Flexibility. Something unexpected happened almost _ :

every day during the summer cosputer imstitutes. These ’
"surprises” ranged. from a quast speaker who d4id not arrive N

on time to & piece of software that crashed; from a-
wonderful lesson ides that emerged umexpectedly to s power
feilure. The techmical nature of the machinery and the
intensive format of the workshop sesmed to guarantee that

. unpredictable things would woccur. :
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An effective computer educator needs to be able to deal with
the unexpected and make ad justments to accommodate sunall
diversions snd minoY cstastrophes. Some treiners we
observed reacted to these circumstances by not plamning
carefully. This seemed to be a mistake. As was pointed out
above, good plannin® and structure were important. However,
the ability to be flexible and adapt to changing
circumstances was a necessary complementary skill.

Femiliarity w.th Schools. Familiarity with school
operations wae one of the criteria used to select trainers
for this project, and this study confirmed the importance of
this factor. As & key example, the module on planning for
implementation develop at TTI #1 grew out of the trainer's
own concern about the characteristics of change in schools.
It proved to be one of e most important parts of the
training project. The study supported the notion thaet an
effective computer educator needs to be familiar with the
wvay schools operate and the complexities of educational
organizations. :

Creativity. Though the trainers were provided with a
model to follow during their two week ETS introduction, they
had to develop many of the trainiug activities on their own.

As 8 result, there were variations in the program from one
site to the next, and much individual initiative wvas

apparent. Many of the most .ffective presentations were the
result of creative ideas gencrated by the local trainers.

Generalizing from this experience, it appears that
creativity is an extremely important criterion for an
effective computer educstor. Computers are 8 relatively new
element in education and there is s lot to be learnmed about
introducing teachers to this new tool. Over time the
successful ideas generated by this project and others will
be shared and will improve the quality of computer education
in ‘general. However, at present a genmerous helping of
creativity is a must for an effective computer educator.
Sense of Humor. Concentrated technical educstion can
be a stressful experience for students as well as trainers.
The trainers at TTI #]1 used humor as am effective tool for
easing tension and keeping the program operating smoothly.
This is not to suggest that computer educators must aspire
to be stand-up comics; howeyer a light-hearted manner and a
plessant sense of humor may be a valuable asset.

Strength of Personality. One does not have to be a
bold, intense pcr.onnl!:y to be & good teacher. However,
the huge szusount of technical knowledge that must be conveyed
in computer education makes it important for educators in

this field to de very directive at times. The effective
trainers in this project had enough forcefulness to be able
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to pull & group of beoyle together and impose some order
when information needed to be conveyed.

A certain smount of assertivenese was also an assset. Some
trainers acted as advocates for the teachers in their
program.. They cajoled third party software vendors and
outside experts to assist with the project. They demanded

and received ansvers to questions from ETS and IBN. Their

projects were more effective because of thcir assertiveness
and advocscy. A truly meek leader vonld not have been as f
effective.

Evaluativenela.. Those trainers who had an active

. curiosity about how well the program was doing, seemed to bde

more effective in making improvements. An interest in
formative evaluation seemed to come naturslly to some
trainers, but not to others. 8Some planned for evaluation
from the outset and were extremely interested in the kinds
of feedback they might get from the participants. To others
evaluation was an afterthought. In general, the former
group was more effective than the latter.

°

Discussion

There is little doubt about the need for research to
identify effective cttotegzes for computer education. The
Congressional Office of Technology Assessment (1982)
reported that “"widespread use of technology in the classroom
will require that teachers be traimed both in its use and in
the production of good curriculum materials” (p. 9).
Unfortunately, thke report concluded "... there is little
evidence that most of the teacher training colleges in the
United States are providing adequate instruction to new
teachers in the use of information technology” (p. 10).

The IBM/ETS Computer Education Program was designed as s
model for computer education, and the goal of this case
study was to document the program and learn as such as
possible about the elements that were effective. As it
turned out, the main study site was extremely successful.
Consequently, the descriptive sections of this report
provide useful examples and illustrations for other program
planners. More importantly, the analyses reported here
identified 23 features that coatributed to the project's
success. (See Table 1.) Herein lies the value for those
wvho are concerned abdbout  computer educstion. The results can
assist in formulating computer education programs and can
serve as 8 guide to further resesrch on this topic.

To fac;litaie the use of these results, the variables were

ranked in priority order based on impact. While this
ranking was somewhat subjective and was a function of the
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context in which the observations were made, those elements
at the top of the list should certainly receive attention in
say computer esdutationm project. Without a doubt the
provision of Adequate Learning Time, and appropriate
Hardware and Software are indispensible. Similarly, it is
hard to overemphasise the importance of Clear Goals,
Planming for Implementastion and the provision of
opportunities for Group Interaction. Imstructors should
certainly possess a \thorough Knowledge of Computers and
Computer Use in Education.

Other studies have confirmed the importance of many of these
key factors. Adequate\time on the computer and
opportunities to plan r integrating the computer into the
carriculum are the elemeuts reported most oftes in the
literature that exists on this topic. Shavelson, et al.
(1983) reported that teachers wanted on~site computer
inservice training that provides "as much hands-om practice
as possible” (p. 87). Kane et al. (1983 _found that what
teschers "want most was more time to use the machines, to
develop their expertise, to review available software and
plan for its use in the classroom” (p. 19). S8imilarly, OTA
(1982) concluded that information technologies can be most
effectively applied to tasks when they are well integrated
into their institutional environment.

Even with this confirmation the results of this study must
be used with care. It is not true that each of the features
that was identified must be present to have a successful
computer education program. Neither is the presence of all
variables sufficient to guarantee an effective program.
This was a study of a single prpject, and educational
"p{qaperl will have to interpret these results in light of
individual circumstances. To the éxgent that conditions are
similar (and there are many similar Tements in wmost ~
computer inservice activities) ptoﬁ?:ntﬂuvcloperl would be
wise to attend to the variables identified in this research

~\‘~¢g§ try to incorporate them into other computer education

pro 8.
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Table 1

Key ?ectutef for gonincer'I&uC¢tion Programs |

Contextual Elements

Hardware Availability
Software Selection
Institutional Support
Classroom Facilities
Compuyter System Festures

Programatic Features

Adequate Learning Time
Clarity of Goals

Group Interaction

Planning for Implementation
Structured Lessons .
Software-Based Assignments
Voluntary Participstion
Attention to Social Needs
Reduced Distractions

Use of Supplemental Expertise

- Personal Characteristics

Respect for Students
Enowledge of Computers and Their Use in Education
Flexibility
Familiarity with Schools
Creativity
Sense of Humor
Strength of Personslity
° Evaluativeness
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