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Preface

Revolutions are not characterized by careful planning, and the flurry of
technology-related activity known as the “microcomputer revolution in educa-
tion" has been no sxception. But after the initial excitement of innovation, agreat
deal of hard work and careful planning must go into making revolutionary ideas
practical and useful in everyday life. Providing the vital information to make this
possible forinstructional computing was the aim of askilled group of individuals
who worked with the Appalachia Educationai Laboratory's (AEL) “Technology
and Basic Skills Prograin.” Under a contract with the National Institute for
Education (NIE), AEL vompleted an assessment of microcomputer-related
needs for the four-state area of Kentucky, Tennessee, Virginia, and Wes!
Virginia. The activities and results described in this booklet are products of the
creative and dedicated efforts of AEL staff and teachers from the four states.

The AEL Needs Assessment was accomplished over a six-month period
during 1984-85 and consisted of several phases of information-gathering and
analysis. This booklet describes the procedures and results of this activity in the
following sections:

Section!* INTRODUCTION — An overview of a procedure called the DAP

method, a structured way of gathering information for a needs assessment.

Section!l: RESULTS OF THEAELNEEDS ASSESSMENT — A summary of

data from the needs assessment conferences, gathered fromteachersinthe

four-state area.

Section{ll: SUGGESTIONS FORADDRESSING IDENTIFIED NEEDS —A

set of papers which synthesize and comment onthe needs expressed during

the conferences in the areas of hardware, software, planning, and integra-
tion, and teacher training.

The Association for Educational Data Systems is indebted to C. Todd
Strohmenger, the Director of AEL's Technology and basic skills program, for
allowing AEDS to publish the strategies and findings of this important activity.
We are also indebted to AEL staff members Berma Lanham for conference
planning and support, Pat Cahape for brochure designs, Patricia Penn for
editing the position papers, and to the teachers for their part in accomplishing
the needs asgessment conferences: Peggy Hissom and Lou Spencer (Kentucky);
Rita Powers and Bob Evans, Tennessee; Phyllis Argento and Joe Soldan, West
Virginia; and Bernadette Burroughs and Richard Jones, Virginia.

M. D. Roblyer, Editor
January 1986




The Appalachia Educational Laboratory (AEL)

The Appalachia Educational Laboratory (AEL) is located in Charleston,
West Virginia. Its mission is to improve education and educational opportunity
for persons who live in the primarily non-urban areas of its member-state region.
AEL accomplishes its mission by:

® Documenting educational problems of the region and sharing the
information with both member states and other research and development (R &
D) producers;

® Providing R & D technical assistance and training, which may include
adapting existing R & D products, to lessen documented problems of the region,
and

® Continuingto produceR & D projects of national significance in the areas
ofcareer guidance, lifelong learning, technology and basic skills, and others that
may be ideniified.

The brochures described in Appendix C and other information about AEL
projects, programs, and services is available by contacting the Distribution
Center, Appalachia Educational Laboratory, P. O. Box 1348, Charleston, West
Virginia 25325.

The project presented herz was performed pursuant to one or more
contracts and/or grants from the National Institute of Education (NIE), the U. S.
Department of Education. However, the opinions expressed do not necessarily
reflect the position or policy of AEL or NIE, and no official endorsement by AEL
or NIE should be inferred.
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Section I: INTRODUCTION

How a Needs Assessment Can Help

To many educators and administrators, instructional computing in the
1980's is a confusing array of computer products, procedures, and priorities. The
scope of problems involved in implementing computers — as well as the
assortment of solutions which could be used to solve these problems — is
growing daily. Even educational organizations who began with “Master Plans”
for implementing computers in their schools are finding that they need more
specific information on computer-related problems and viable solutions in order
to insure that computers are being used to maximum effectiveness in schools.
Clearly, strategies are required to identify priority nzscs in instructional
computing and to isolate effective methods for meeting thas4 needs.

To provide the comprehensive, reliable information resilired for planning
instructionalcomputing usein the four-stateareaitserves (Kentucky, Tennessee,
Virginia, and West Virginia), the Appalachia Educational Laboratory (AEL)
decided to perform a needs assessment with primary input coming from
teachersin each of the states. This method was seen as a systematic strategy for
accomplishing the following objectives:

® Generating specific statements of present and desired conditions relating
to computer use in schools.

® Prioritizing needs by state and by region.

® Analyzing needs and deciding upon strategies for meeting them.

Although AEL’s needs assessment focused on computer needs relating to
basic mathematics in the Appalachia area, the procedures and findings fromthis
effort should be of interest to computer-using educators and planners in all
content areas and in other parts of the country for several reasons:

1) Teacher-perceived needs — The personnel selected to participate in the
~ needs assessment conferences were classroom teachers who had been using
computers with students for some time. The needs identified and summarized
here are therefore the perceptions of those most knowledgeable in the day-to-
day problems of implementing computers in school settings.

2) A coordinated multi-state effort — Four states in the Appelachia Region
participated in the needs assessment. This indicates that cooperative efforts
among states are not only workable, but extremely practical in terms of saving
time and costs associated with instructiona; computing activities.

3) Emphasis on specifics — Primarily as a result of direction from the AEL
staff, the teachers focused on specific needs, rather than global recommenda-
tions. The results of this activity are immediately useful to those planning forand
funding the use of computersin schools. Most of the needs statements were not
only applicable to mathematics, but, if addressed, could have an impact on all
aspects of instructional computing use in schools.

4) Generalizability of results — Although results of similar needs assess-
ments conducted elsewhere could be expected to vary somewhat from state to
state, it could be expected that many of the results found here would also be
found to be priority concerns everywhere. Part of the process involved a review
of nation-wide needs expressed in the literature. This review confirmed the

8




6 A Mode! for Assessing and Mesting Needs in Instructional Computing

perspective that the “microcomputer revolution” has generated similar problems
for everyone. Only the prioritizing of the problems seems to differtoany degree.

A Model Needs Assessment Method: The DAP Process

The strategy used to accomplish the AEL needs assessment is referred to by
an acronym: DAP. This stands for the three kinds of information addressed inthe
needs assessment:

D — Designative information, or statements of what is currently happening.
A — Appraisive information, or statements of what is preferred.

P — Prescriptive information, or suggestions of what to do when discrepancies
are identified between “what is” and “what is preferred”.

The DAP process of needs assessment was developed by Drs. F.Lee Brissey
and John M. Nagle at the Center for Educational Policy and Management,
University of Oregon. It is described by Nagle and Balderson (1974) as a set of
structured concepts and procedures that members of any group can bring to
bear on the real-life, day-to-day needs of the group. AEL used an abridged DAP
process within the framework of the following steps to examine teacher
perceptions of needs in instructional computing:

STEP 1: Develop a process manual — This document, shown in Appendix
A, was developed to structure both (a) the process of training teachers inhow to
write useful statements of need and (b) the actual generation of statements by
teachers.

STEP2: Identify participants — Teachers from each of the participant states
were selected by their school systems to participate in a needs assessment
conference in their home state. Some 90 educators with experience in using
microcomputers in their classroom were recommended by an official of the
state’s department of education for this activity. Tables 1 and 2 show the
characteristics of these participants and the kinds of microcomputer products
and activities with which they had experience.

STEP 3: Hold series of conferences to generate needs statements — Four
conferences were held, one in each state, with 18-24 teachers participating in
each conference. A total of 90 teachers attended these conferences. They
received $100 per day plus expenses for their participation. Using the process
manual shown in Appendix A, the AEL staff trained the teachers to write good
needs statements and then guided them through the process of generating
statementsrepresenting needsin their individual states. The statements resulting
from these conferences are shown in Appendix B.

STEP 4: Hold follow-up conference to analyze statements — From the
original group of 90 teachers, two teachers from each state were selected to
participate in a follow-up conference to examine the needs and conceptualize
strategies for dealing with them. Since each of the needs seemed to fall into four
general categories (software, hardware, planning and integration, and teacher
training), a consultant specializing in each of these areas v.as selected to work
with the teachers in groups. Each group accomplished the following tasks:

a) Clarifying the cluster of needs/problems — Adescriptive heading forthe
group of problems was assigned, anda listing of the various categories of needs,
including illustrative need statements, was developed for each heading.

| | . 9
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b) Identifyingsolutionsto the needs/problems — The groups brainstormed
to develop solutions matched to each of the categories of problems and needs.
Then solutionswere evaluated for practicality and effectiveness and summarized.

¢) Developing guidelines for position paper — The teachers, working with
the consultants, developed an outline of information on the extend of the
problem, as wellas existing and proposed solutions, for the purpose of including
this information in a position paper.

STEP §: Develop position papers summarizing needs and methods of
meeting them — After the conferences were completed, the consultants created
position papers which summarized the needs and the existing and proposed
solutions matched to the needs in each of the four areas of concern.

STEP 6: Hold follow-up conference — A final meeting of the eight teachers
was held to review the position papers, recommend revisions, and develop an
outline of brochures to summarize findings and to be disseminated to teachers in
the four-state area. A listing of titles and brief description of the brochures is
shown in Appendix C.

10
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Section 1l: RESULTS OF THE AEL
NEEDS ASSESSMENT

Summary of Results

Some 344 needs statements (shown in their entirety in Appendix B) were
generated during the conferences: 101 from Kentucky, 57 from Tennessee, 95
from Virginia, and 91 from West Virginia. Each of the statements was numbered
and received a code to indicate the state and group from which it came. Each
statement was also rated in terms of its importance on a scale of 0 (low) to §
(high) by all of the conference participants. The result is a statement which
contains the components shown in the following example.

STATE
GROUP CODE

NUMBER OF ITEM FROM GROUP
I ORIGINAL REFERENT SUPER REFERENT

ORIGINAL “WHAT IS”
WV A03/ Training, specific prog /
Teachers do not have skills in using

Computer management programs. ie grading, record keeping

Teachers do have skills in computer management programs
RATING 3.36
STANDARD DEVIATION 1.26

ORIGINAL “WHAT IS PREFERRED”

Participants generated the original statements of “what is" and “what is
preferred” using an initial referent (a broad topic about which they wanted to
describe a particular need). Because an abridged DAP process was used, there
was no attempt at the time of the conference to collapse statements in orderto
remove redundancies. Consequently, “super referents” were later generated to
facilitate discussing and analyzing the needs statements. Using these “super
referents,” the needs statements were then clustered according to their mean
importance rating. Tables 3-6 show the need statement codes by-state for those
items with ratings of 4.00-5.00. These are, therefore, the highest priority needs in
each state.

Table 7 shows a summary of highest priority needs (rated 4.50-5.00) across
the region, while Table 8 shows the frequency of top-rated concerns expressed
in percentages. Table 9 lists the highest priority statements for each state.

11
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Table 1

Particlpant Demographic Data
(Frequencies)

wv KY VA TN

Sex

Female 13 13 1 9

Male 10 10 13 9

Total 23 23 24 18
School Enroliment (ranges)  170-1700 160-1600 500-2600 200-1300
Grade Levels

High School 10 12 17 4

dJr. High 6 3 4 7

Elementary 6 1 4

Others (supervisors) 1 2 2 3
Communities

Urban 5 2 9 4

Suburban 9 11 3 8

Rural 9 10 11 6

Missing 0 0 1 0
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Table 2

Microcomputer Demographic Data
(Frequencies)

wv KY VA TN
Computers Utllized
Apples 20 18 16 17
Apple only 10 11 8 1
Radio Shack 8 5 7 2
Radio Shack only 1 3 4 1
Commodore 64 3 3 4 2
Commodore 64 only - - 2 -
Commodore Pet 2 3 - -
Commodore Pet only 1 - - -
Vic 20 - 2 1 -
Vic 20 only - 1 - -
IBM PC 5 2 1 1
IBMPC Jr. - 1 1 1
IBM Sys 36 - - - 1
Franklin - 1 2 -
Atari 1 1 2 1
TI 99/4A - 2 - 1
TI PC - - - 1
Onhio State Inst. - 1 - -
Plato - - 2 -
Hewlitt/Packard - - 1 -
Digital - - 1 -
Tec Tronics - - 1 -
Configuration
Lab + Classroom 5 5 6 8
Laboratory only 5 9 14 5
Classroom only 13 9 4 5
Networked Lab 1 5 6 4
Independent Lab 8 9 16 9
Classroom use 18 14 10 13
Classes Using Computers
Basic math 10 11 6 15
Computer math 2 3 2 -
Only advanced math 2 3 2 -
Only programming and/or
computer literacy 7 4 12 1
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item

KYCO1
KYDO09
KYD22
KYBO03
KYAOQ2
KYC12
KYD12
KYAO08
KYA13

item

TNB13
TNAO1
TNBO4
TNCO3
TNA16
TNA18

item

VAB18
VADO6

Table 3
Referents of Need Items
with Means = 4.50-5.00

Kentucky
N=23

Super Reterent n Mean
Hardware access, student 23 4.74
Hardware access, student 23 4,70
Software criteria 21 4.67
Hardware access, student 22 4.64
Software criteria 23 4,57
Training, instruction use 23 4,57
Hardware access, teacher 23 4,57
Software preview 23 4.52
Training, computer use 22 4.50

Table 4

Referents of Need Items
with Means = 4.50-5.00

Tennessee
~ N=23

Super Referent n Mean
Training, computer use 18 4,72
Training, computer use 18 467
Training, computer usa 18 4.61
Training, computer use 18 4.56
Software topics 17 4,53
Software access 18 4,50

Table 5

Referents of Need Items
with Means = 4.50-5.00

Virginia
N=23
Super Referent n Mean
Software topics 24 4.63
Training, instruction use 24 4.50

s.d.

0.54
0.56
0.48
0.58
0.66

0.59
0.73
0.67

s.d.

0.67
0.59
0.61
0.62
0.62
0.71

s.d.

0.58
0.58

1
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Table 6

Referents of Need Items
with Means = 4.50-5.00
West Virginia

N=23
Item Super Referent n Mean s.d.
wvBo02 Hardware'access, teacher 22 4.68 0.48
WVEB10 Software preview 23 4.65 0.78
wvCo4 Hardware access, student 23 4.65 0.57
WvVDO07 Hardware access, student 23 457 0.66
WVA10 Training, instruction use 21 4.52 0.75
WwVDO09 Software access 23 4,52 0.90
WwvCo8 Hardware access, student 22 4.50 0.74
wvDO08 Hardware access, student 22 4.50 0.80
Table 7

List of Combined Need Items
from the Region with
Means from 4.50-5.00

Item Super Referent n Mean 8.d.
KYCO01 Hardware access, student 23 474 0.54
TNB13 Training, computer use 18 4.72 0.67
KYDO09 Hardware access, student 23 4.70 0.56
WVB02 Hardware access, teacher 22 4.68 0.48
TNAO1 Training, computer use 18 4,67 0.59
KYD22 Software criteria 21 4,67 0.48
wvB10 Software preview 23 4,65 0.78
WVC04 Hardware access, student 23 4,65 0.57
KYBO03 Hardware access, student 22 = 464 0.58
VAB18 Software topics 24 4.63 0.58
TNBO04 Training, computer use 18 461 0.61
KYAO2 Software criteria 23 457 0.66
KycC12 Training, instruction use 23 4,57 0.66
WVDO07 Hardware access, student 23 457 0.66
KYD12 Hardware access, teacher 23 457 0.59
TNCO03 Training, computer use 18 4.56 0.62
TNA16 Software topics 17 453 0.62
WVD09 Software access 23 4,52 0.90
WVA10 Training, instruction use 21 452 0.75
KYAQ08 Software preview 23 452 0.73
wWVDO08 Hardware access, student 22 4.50 0.80
WVC08 Hardware access, student 22 4.50 0.74
TNA18 Software access 18 4.50 0.71

KYA13 Training, computer use lw 22 450 0.67
VADO6 Training, instruction use L O 24 4.50 0.58
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Table 8

Frequency of Top Concerns
(Rated 4.00 - 5.00) Within Statas

wv KY VA TN
Toplc # % # % # % # %
Computer Literacy 0 0% [ 0% 0 0% 0 0%
Funding 1 4% 1 2% 0 0% 0 0%
Hardware access, student 8 33% 6 13% 6 35% 3 14%
Hardware access: teacher 3 13% 1 2% 0 0% 0 0%
Hardware repair 0 0% 0 0% 0 0% 0 0%
Hardware security 0 0% 0 0% 0 0% 0 0%
Integration 1 4% 2 4% 2 12% 6 29%
Planning/direction 1 4% 9 20% 1 6% 0 0%
Software access 1 4% 4 9% 1 6% 2 10%
Software criteria 2 8% 4 9% 1 6% 1 5%
Software preview 2 8% 1 2% 0 0% 1 5%
Software reviews 0 0% 0 0% 0 0% 1 5%
Software topics 1 4% 7 16% 2 12% 2 10%
Teacher incentives 1 4% 0 0% 0 0% 0 0%
Training, computer use 1 4% 6 13% 3 18% 4 19%
Training, instructional use 2 8% 4 9% 1 6% 1 5%
Training, specific program 0 0% 0 C% 0 0% 0 0%
Other 0 0% 0 0% 0 0% 0 0%
TOTALS 24 100% 45 100% 17 100% 21 100%
o 39
List of Needs Staten..nts Rated 4.50 - 5.00
by Teachers in the Four States
Kentucky:

Many schools do nct have computers.

There is not enough equipment in the individual schools.

The organization and direction of computer programs is set up by
non-computer people.

Many teachers have limited access to hardware.

Software appears designed by non-educators.

Many teachers do not have adequate knowledge about computers and
their use in the classroom.

Teachers choose software by word-of-mouth or advertisement.
Many teachers don't know how or are afraid to use computers.

16
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#

N
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%

0%
2%
21%
4%
0%
0%
10%
10%
7%
7%
4%
1%
11%
1%
13%
7%
0%
0%

107 100%

4.74
4,70

4.67
4.57
4.57

4.57
4,52
450
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Table 9 continued

Tennessee:

There is a general inadequacy of teacher computer knowledge/training.  4.72
Teachers are not adequately trained to use the microcomputer. 4,67
Teachers have varying levels of “"computer anxiety." 4.61
Teachers view computers with some anxiety. 4,56

Quality software is not available to fit state and local math programs. 4.53
There is much public domain software which teachersare unaware ofor

unable to obtain. 450
Virginia:

There are limited simulation programs available. 4,63
Many math teachers are not kKnowledgeable in how to use computers in
teaching math. 4.50
West Virginia:

Few teachers have access to an adequate number of computers for
instruction. 4.68
Teachers do not know how to add computer use to their Classrooms.  4.52
There is a lack of equipment in schools. 4.57
There is a limited amount of available software in each school. 452

There are not enough computers available to meet student needs. 4.50

Analysis of Results

As Tables8 and 9 indicate, many top-rated concerns were common ones for
the entire region:

® Access to hardware for teachers and students — Simply obtaining
enough computers of the appropriate kind for teacher and student use was the
major overall concern. Teachers felt that, while not the answer to all problems of
instructional computing implementation, having enough computers is a pre-
requisite for success in this area.

@ Methods of integrating computers into schoot and «;lassroom activities —
Conferees expressed general concern thatinsufficient planning forinstructional
computing, both financial and logistical, is being doneat the school, district, and
state level. Teachers expressed the need for clarification as to what they are
expected to teach in the way of computer literacy skills. They also seemed to feel
that, for integrating computers into content instruction, itis essential that district
and state-level curricular objectives be coordinated with specific software
products. They felt that much good courseware is rot used because teachers
cannot easily determine from available information which packages are a good
match for teachers' curricular objectivas.

® Access to information about software sources and to reviews of software
— Although much information exists about software and its quality, teachers
seom to have difficulty locating the information. Ready sources of this in-
formation at the teacher level are needed. Teachers are forced to choose
software by word-of-mouth and advertisement. Consequently, the software they
select is often disappointing in quality and usefulness in meeting their needs.

® Access to high quality software — Even after teachers have located
references to software they feel may meet their needs, itis often difficult to obtain

17
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preview copies. Also, since high-quality software is often the most expensive,
funds are frequently lacking to purchase the desired materials.

® Access to software which addresses topics of concern to teachers —
Concerns were also expressed about the lack of software types which teachers
considered of key importance. They want more simulations, tutorials, and
programs that address problem-solving and higher-level skills.

® Training in computer operations and instructional uses — Finally,
teachers felt that inadequate attention was being paid to training both teachers
and supervisory personnel in computer use. They felt that such training was
essential in the entire continuum of computer use, from basic computer
operations to methods of integrating software into content areas.

18
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Section lll: STRATEGIES FOR
ADDRESSING IDENTIFIED NEEDS

Introduction of Authors and Topics

After teachers in the needs assessment conferences identified specific
needs related to instructional computing in their respective states, they sug-
gested a variety of practical, effective strategies for meeting these needs. Four
position papers were written to summarize and elaborate on their suggestionsin
the target areas of planning and integration, hardware, software, and training.
The individuals selected to develop a summary position paper are recognized
specialists in the area. A brief introduction to the authors is given Lelow:

Software
M. D. Roblyer
Florida A&M University — Tallahassee, Florida

Currently an Associate Professor of Computer Education, M. D. Roblyer has
written extensively on all areas of instructional computing use. Her latest major
work is Measuring the Impact of Computers in Instruction: A Non-technical
Review of Research for Educators. She has published a grammarsoftware series
with the Milliken Publishing Company, and has worked at all levels of education
and in industry training. Her specialty areas include instructional design and
evaluation of software.

Hardware
Charles R. Sanders
Governor's Educational Policy Unit — Tallahassee, Florida

Mr. Sanders work with computers is one aspect of his responsibility as an
Education Budget Analyst for the Governor's Office, State of Florida. Retired
from the military and with a Master's degree in Business Administration, Mr,
Sanders specializes in identifying and analyzing the economics of using com-
puters in education. He also teaches university computer courses to future
teachers.

Planning and Integration
Jose P. Mestre
University of Massachusetts — Amherst, Massachusetts

Designing and teaching courses to develop problem-solving skills is one
interest of Jose Mestre, visiting assistant professor of physics at the University of
Massachusetts. He is also director of supplemental math instruction in the
Dean’s Office of Natural Science and Mathematics. Dr. Mestre designs mini
lessonsin math for a videotape resource library as well as educational software
to teach problem-solving in mathematics.
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Tralning
John B. Cook
Area Education Agency 6 — Marshalltown, lowa

John Cook provides consultation in instructional computing, science, and
mathematics to teachers and administrators in21 lowa school districts. HisB.S.,
M.A., and Ph.D. degrees are from the University of Minnesota, He has taught at
both secondary and university leveis and has developed instructional computing
software for publication. Among his intriguing software titles are “Evolve,”
“Legacy,” and “Take It."
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Sofiware Issues and Answers for the '80’s:
Quality, Avallabliity, and Access
M. D. Roblyer

Introduction:
The AEL Study — The Nation in Microcosm

The 1984-85 Needs Assessment Conferences sponsored by the AEL
Technology and Basic Skills (TAB) Program were held to gather data on specific
needs and recommendations on microcomputer use from mathematics teachers
in the four-state area. During this conference series, teacher-participants gave
some clear indications of current instructional software needs and suggested
strategies for meeting these needs. Three distinct types of software issues were
identified:

e Quality — Ways of improving and assuring software’s instructional
soundness, ease of use, and responsiveness to teacher requirements.

® Access — Methods of locating proven-effective software with desired
characteristics.

e Availability — Strategiesfor obtaining software for review, evaluation, and
purchase, and ways of improving access to training in the optimal use of good
software.

While some of th& issues and problems perceived by Conference participants
were recognized as idiosyncratic to a particular State or the region, most were
seen as indicative of teacher needs on a national level. Furthermore, the group
agreed that these software concerns must be addressed quickly and effectively if
educators are to see any substantial benefits from instructional computing.
Finally, it was recognized that software needs must be addressed in concert with
other areas identified as priorities during the Conferences, namely: financial and
curricular planning, hardware acquisition and use, and inservice and preservice
training. Thus, the findings of the AEL Needs Assessment Conferences have
implications for more effective use of computers throughout the educational
system and for improving education itself.

The purposes of this paper are to:

e Summarize and expand upon the software needs outlined during the
Conferences,

e Document, as much as possible, the nature and extent of the three kinds
of software problems, throughout the region and the nation, and

e Outline strategies, both those in currentuse in the country and completely
innovative ones, for meeting present software needs.

Software Problems, Issues and Needs

Even before instructional computing became synonymous with micro-
computers in the minds of educators, many forward-thinking practitioners
predicted that the impact of computers on instruction would hinge upon
software: its quality, its accessibility to schools, and its appropriate use by
teacher. As early as 1968, during the Conference on Computer-Assisted
Instruction and the Teaching of Mathematics held at Pennsylvania State
University (NCTM, 1968), prominent computer educators in the field were
acknowledging the critical importance of software and the problems involved
with developing and using it properly. Acommon conference theme reflected the
belief at the time that there would be a software revolution within the decade: an
explosion of new, high quality computer-based instruction which would
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drastically improve the impact of computers on teaching and learning.

Now, more than 15 years later, it has become apparent that the revolution
was not as much in software as in hardware. Availabiiity of low-cost, high-
reliability equipment, while stiil not optimal, has improved dramatically. Software
design and use has changed, too, but experts are in disagreement that it has
measurably improved. It is apparent that much work remains t» be done to
improve the usefulness of computer-based instruction for classrocin teachers.

Need #1:
Software Quality

One generally-agreed upon observation by AEL Conference teachers that
“too much software is garbage” is a candid summary of a pervasive problem. A
recent study conducted by the National Association of Elementary School
Principals (Standards for Software, 1982) indicated that microcomputer users
are much happier with their hardware than their software. While 50% of the
respondents gave hardware generally good reviews, only 28% did so for
software. There is little evidence in the literature that this perception has
improved in the past three years. However, one reason for this perceived lack of
quality may be the lack of consensus on what “good software” is. Several
characteristics were identified to help define needs for quality software in the
context of the current study. These can be summarized in the following five
categories.

Minimum Requirement

Certain features were recognized as essential minimum characteristics of all
software, regardless of purpose or type. Two which may be found in all software
criteria checklists (Roblyer, 1983) are: technical soundness or the lack of
programming “bugs" and breaks during program execution, and content
accuracy or freedom from spelling, grammar, punctuation, and factual errors.

Deslrable instructional Strategles

Another agreed-upon important aspect of quality in software which is often
inadequately addressed is instructional soundness in terms of effective teaching
strategies. Baker (1985) observes that current software developers tend to rely
on their own experience rather than depend on theory. While identitying whether
or not a given strategy works, we know some things from learning theory and
practice which can direct us in ascertaining software quality. For example:

1. Concrete examples — Instruction for many mathematics concepts at
pre-college levels is most effective if it includes graphic demonstrations along
with the more abstract verbal explanations.

2. Hierarchical sequence — Building on a simple-to-complex skills
sequence is essential to most math software of a drill or tutorial nature.

3. Allowance for short-term memory — Students should not be asked to
remember many screens-full of information in order to solve a problem oranswer
a question.

4. Concept learning — Although not enough is known about efficient
methods of teaching problem-solving, a great deal has been well-documented
about effective strategies for teaching both concrete and defined concepts
through attribute isolation (Merrill & Tennyson, 1977).
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5. Cueing — There is evidence that, in many skill tasks, students profit from
directing their attention to relevant aspects of a problem. This technique, called
cueing, can often be effectively done with computer-based features.

Other aspects of instructional effectiveness are specific to certain skilis.
Some strategies for communicating difficult concepts to students have been
developed over time by expert teachers, and software should reflect these.
Finally, software, as with all instructional materials, should be free of misleading
or obtuse explanations of concepts.

Responslveness to Teacher Needs

Teachers in the AEL Conferences were most aware of what software
COULD do for them as compared to what it is doing now. As Blaschke (1979)
observed after a survey of software use, “The major bottleneck limiting the
widespread and effective use of microcomputers in elementary and secondary
schools is the availability of quality software which meets high-priority user
needs." Defining quality in terms of ones classroom needs seems very pragmatic,
since it doesn't matter how good the experts may think a product is if it lends
minimal assistance with tasks assigned by the district, State, and/or society. The
following features seem especially relevant:

1. Software types — Teacher observation that most software is of the drill
variety is supported by a recent report of the Educational Products Information
Exchange (EPIE, 1985). Approximately 63.5% of all software was drill-and-
practice, 32% was tutorial, 19.9% game, and only 8% simulation. Teachers felt
that, while drill software was often useful, they could also make good use of
tutorial and simulations in many areas of their curricula.

2. Curriculum-specitfic — Teachers also see the need for software matched
to the district and State-mandated objectives. At this time, much available
software seems to have been designed without any specific curriculainmind. In
his review of the software state-of-the-art, Becker (1982) concurred in this
perception and said that “most educational software is written in short,
disconnected modules that are unrelated to one another and are not clearly tied
to otherinstructional activities or to specific textbooks." Baker (1985) writes that
the “domain of existing software is populated by a random collection of rather
narrowly conceived instructional entities rather than well-conceptualized
sequences of instructional programs.”" Clearly, software will not be optimally
useful until it is carefully integrated with other teaching responsibilities and
resources. Cross-referencing of State-mandated SOL's with software is a key
component of this need.

3. Higher-order levels — Another perceived quality-related need is for
software which addresses higher-order levels of basic skills. Much software
available to teach basic skills appears to stress low-level tasks, as opposed to
problem-solving and application tasks. Since both are required on State-
mandated lists, software should be available to address them.

4. Management systems — An efficiency feature which many teachers
seem to feel is desirable is a capability within the software to collect data and
provide reports on student progress. These computer-management systems
should be both responsive to teacher date collection requirements and be as
easy-to-use as possible within a classroom environment.
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Cost-effectiveness and Efficlency

A continuing popular hypothesis regarding computer-based instruction has
been that large-scale use of computers could be a very cost-effective means of
delivering high-quality instruction (Norris, 1979). Some proponents of this
philosophy believe that mainframe-based systems with terminals are requiredto
achieve high cost-per-unit benefit. And, indeed, it is generally recognized that
storing and presenting comprehensive curricula require more machine capabili-
ty than stand-alone microcomputers can currently provide. However, teachers
feel they can also benefit from microcomputer software which can be networked,
copied, or licensed in order to make it more cost-effective to use the same
product with many machines.

Documentation

Software, like all instructional materiais, is most useful if it is accompanied
by directions on where it fits in the teacher's curriculum and specific lesson
plans. Some major national projects have even been developedto assistteachers
in integrating software into their curricuium (DISC, 1983). Since figuring out how
to use software in conjunction with other activities and media is a critical
requirement for teachers, the usefulness of computer-based products could be
greatly enhanced if they were accompanied by teacher manuals and other
documentation which described how to implement the courseware in step-by-
step detail.

Need Area #2:
Software Access — Locating Desired Software

With instructional computing, it is appropriate to cite Goldberg's (1985)
quote from Pogo that “We are faced with insurmountable opportunities.” Tha
hypothesized potential of computers in education is tremendous, yet access to
information about available software is a major hurdle for computer-using
educators. In a study of 10 large school districts between 1982 and 1984,
Moskowitz and Birman (1985) report that “research and dissemination of
information on appropriate instructional (computing) materials” and “surveys of
hardware and software features” are two current primary needs. Goldberg
(1985), in documenting the nature of computer-related calls to the Wayne
County, Michigan School District, confirms that information about software to
meet specific curricular needs is often the subject of the inquiries.

Teachers in the AEL study discussed information needs of three kinds:

1. Tested and/or researched software — The most desirable kind of
software is also the most rare. Software products which have gone through
rigorous field-testing and revision to ascertain quality before release is almost
unheard of in the field. Most of what is available seemsto be on the older systems
such as Computer Curriculum Corporation and PLATO or has been translated
from these systems for microcomputers. As Roblyer (1983) points out, “...our
knowledge about what should work with given students is something less than
scientific at this time. Without... evidence from tryouts with students, decisions
on whether or not the instruction is effective will remain largely guesswork." A
document which summarized available field-tested programs may be very short,
but would be extremely useful to teachers selecting software.
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2. Public domain software — Aithough free software Is often worth as much,
it represents a valuable source of materials for those with limited or nonexistent
funds. Teachers need information on what s available and where they can obtain
it. ‘

3. Software with specific characteristics — As Goldberg (1985) documented,
many teacher inquiries about software concern locating products which cover
specific topics or addresses certain target groups of students. As the most recent
EPIE (1985) survey found, about 25% of all CAl programs are on math areas. But
even in math, most software seems to address primarily certain areas such as
math facts and is aimed at a general student population. Nearly 70% of It runs
only on the Apple family of microcomputers. Problems arise when teachers need
software for specific populations such as gifted or special students, for specific
areas such as problem-solving sequences or consumer skills, and for other-
than-Apple equipment. Even though it has been developed in a number of cases,
it aiso seems difficult to locate software which Is able to be networked or
licensed. A comprehensive, readily-available data base of specific information
about software characteristics is clearly lacking.

Need Area #3:
Software and Training Availabiiity —
Reviewing, Purchasing, and Using Software

As mentioned above, the lack of well-tested, proven effective courseware
with built-in integration strategies presents real problems for practitioners
because they cannot buy products without first previewing them for quality and
addressing the issue of when and how to use it. Once teachers are able to locate
software which atleast has the appearance of meeting specific curricular needs,
they are faced with the further problem of reviewing it, purchasing it, and
determining how to use it optimally in theirclassrooms. The following represent
the primary problems teachers face in this area.

Pre-screening Needs

Several organizations recognized the quality control problem early in the
decade and developed courseware review and evaluation projects to meet this
growing need. Roblyer (1983) documents the review criteria and procedures of
five of these organizations. Others have since joined this group on a hational and
state level. For a time, it was hoped that teachers would be able to purchase
software based on information from these sources. However, it now seems that
these reviews can provide only some of the information required by teachers to
make purchasing decisions. As NIE adviser Lawrence Grayson (1984) notes,
“The concept of trying programs before they are purchased is an important one.
Although the materials may have been evaluated and found to be effective, it may
not be the most suitable forthe particular application or class one has in mind.”
Although published reviews provide general screening information (titles, topic
areas, evidence of minimum standards), teachers usually require more detailed,
comprehensive information to determine if a given package really meets their
specific needs. »

Software review is a time-consuming task, becoming more so as the
software market expands. Information on pre-screened software, while not ade-
quate for making purchasing decisions, can greatly assist teachers by cutting
down the amount of time they mustspgn[g on obtaining and reviewing software.
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Obtalning Software for Review

Teachers are met with two kinds of problems In thelr attempts to preview
software. First, they may have difficuity getting the software on a pre-purchase
basls. For some educational organizations, this is becomlIng less of a problem as
the software publishing Industry moves toward a 30-day free trial policy. Still,
many schools have purchase order arrangements which make it difficult, if not
impossible, to return products once they are ordered. A second problem is the
sheer amount of time it takes to review thoroughly a given software package,
especially one of the more comprehensive ones. While it seems essential that
someone closely involved with planning and carrylng out classroom Instruction
should review the package, teachers are usuaily hard pressed to review ali the
possibie products in order to select the most effective and least expensive ones
for thelr purposes.

Funding for Software Purchases

A further issue In obtaining software has a familiar ring to educators. The
perennial problem of flnding funds for high-quality materials is especlaily
difficult with instructional computing, since most money in this area is
deslgnated for the purchase of hardware. A relatively small amount is allocated
for software. Aithough the average cost of software Is from $30-$40 per disk, a
comprehenslve software series — most desirable from an integration standpoint
— can run into the hundreds of dollars. For example, one popular math series is
from $250to $375, depending on whether disks contain themanagement system.
If software Is not networkable or not able to be licensed for multiple copying,
teachers are required by copyright law to purchase one copy per machine. This
places an even greater, often inSurmountable, financial burden on school
resources.

Guldance on Software Use

A final software-related problem is access to information about how to use
products in an effective way. As Stecher (1984) notes, the Congressional Office
of Technology has expressed concerns over the inadequate level of teacher
skills in dealing effectively with technology in the classroom. Stecher (1984) and
Pogrow (1985) report major projects aimed at providing expertise with software
usage. Such information and training must be available to teachers on a
widespread basis if software is to be used to optimal benefit in schools.

Strategies for Meeting Needs

As the previous discussion has indicated, software quality, access, and
availability needs are immediate, widespread, and of critical importance to the
success of future instructional computing activities. Although the problems are
great, they can be overcome if certain conditions are met. First, there must be
general consensus on the nature and magnitude of the problems. The AEL
Meeds Assessment Conferences have gone a long way toward achieving this
esuential step. Second, practical strategies must be carefully matched to each
neud to form a coherent plan. Finally, there must be substantial support on the
part of participants for carrying out the planned strategies. These lattertwo steps
will be the mission of the AEL and its members in the months to come.

The ideas expressed in this position paper can form the basis for the
software portion of a regional instruction computing plan. However, the field of
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instructional computing is changing as rapidly as technology itself. Today's
workable solutions may be unusable tomorrow because of altered conditions.
The nature of the planning processin this evolving area requires that planners be
flexible enough to modify strategies based on new information. Indeed, they
should build this assumption of madification into any plan they develop.

Improvii:g Software Quality and Usefulness

As former U. S. Commissioner of Education Bell (1984) admits, the
educational software picture is currently disappointing. But he expresses hopes
that it could improve measurably in the future. Some of the following strategies
forimproving quality have been known for sometime, buthave not been carried
out in a coordinated way.

Teacher Input to Publishers and Developers

One way of increasing software responsiveness to teacher needs is to let
teachers take a more active role during software development. Baker (1985)
acknowledges that “...many classroom teachers are now in a position to tell
instructional software implementers what is needed in the classroom. Such
direction will have a profound effect upon the characteristics of software used in
future computer-based learning systems.”

Although many publishers employ teachers as advisors, this advice may or
may not be representative of needs in the region, and it may or may not be
heeded. The desires of teachers would have maximum impact if they were
documented and collected in an organized way and channeled to developers
through a formal mechanism such as a regional or State task force. The following
benefits would accrue:

® Developers may respond more positiveiy to teacher input if they knew
they were creating a large potential market for their products.

® Developers and publishers would have a clearer message on what
teachers really want in software products.

® Teachers could be more certain that software was directed toward their
specific regional or State needs.

With a conduit for input such as this, teachers could mak: a strong case for
requiring field tests of software among their own studentsand for: -rrelations of
software skills to State-mandated curricular objectives.

Development by Consortia

Software development has been and continues to be a labor-intensive,
expensive activity, Arthur Melmed (1984) of the U. S. Department of Education
says thatafigure of $30,000 per hour r:* high-quality software is not unreasonable.
While schecols clearly must depena on publis! s to shoulder most of the
software development expense, it is occasionally beneficial for a State or region
to develop a package to meet a high-priority need which is not otherwise being
acuressed. In this case, the cost uf development can be amortized over several
organizations if they are able to achiev~ consensus on desired software
objectives and characteristics. Other stawes and districts (e.g., Minnesota
Educational Computing Consortium; Houston Independent Schooi District;
Marion County, (Florida) Schooi District) have already initiated such develop-
ment efforts, and some have successfully covered their costs by marketing the
software outside the region.
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Roblyer (1981) has proposed acost-effectiveinstructional designmodel for
large-scale efforts such as this which can greatly facilitate software development.
Trained personnel and teacher-release time are a requirementfor suchactivities,
but the products resulting from this kind of systematic effort can be a major
benefit to computer-using educators.

Research on Software Effectlveness

Although computers have been in schools for some twenty years, not
enough is known about specific software design and use features which contrib-
ute to effectiveness (See Roblyer, 1985). Mostresearch on these topicsiscasried
out in universities. However, school districtsarein a unique position to contrib-
ute to the data base of knowledge on this topic. Research efforts, like
developmentactivities, would be most useful ifthey were organized on aregional
or State-level basis and directed toward identifying aspects of software which are
specifically geared to their student populations. Studies which compare the
relative effectiveness of microcompu’er versus large-scale systems would be
especially useful, since so few of these studies have been done and since they
would help guide purchasing decisions for the region.

Improving Information Flow on Quality Software

Several strategies may be effectively employed to link up teachers with
sources of information about software. Some of these require funds and
specialized equipment, but others simply call for more coordinated efforts at
collecting and disseminating available data.

Major Sources of Product information

Holznagel (1983) describes three major sources of software product
evaluation information. These include: .

1. The RICE (Resources in Computer Education) Data Base ~ Available
from the MicroSIFT Project at the Northwest Regional Educational Lab and
accessible by anyone with a subscription to the BRS network, this data base
contains information on available products, as well as the results of evaluations

» which have been performed by MicroSIFT and others.

2. EPIE (Educational Products Information Exchange) — This project
involves the Consumer's Union (pub’.srer of Consumer Reports) and several
large school districts. Its purposeis to evaluate software and publish the reviews.
School districts and states may subscribe to this service.

3. Magazines and journals — Thereare approximately 25 periodicals which
contain software reviews of some kind.

Still another source of product information is the Software Facts on File
published by Facts on File in New York. Educators may subscribe to this and
receive a compendium of software reviews every two months.

Reglonal and State Clearinghouses _

Although compilations of product information seem to be available,
teachersstill do not have the time or funds to access them. An agency which will
act as “middle-person” is necessary to act as a conduit between them and the
sources. This may be accomplished by establishing a regional or State-level
clearinghouse which offers the following kinds of services:
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1. Searches of data bases — The clearinghouse maintains subscriptions to
electronic networks and other sources of information and does searches on
request for software titles and reviews in given areas.

2. Publisher catalogs — The clearinghouse also serves as a central
repository of publisher catalogs, so that teachers can obtain them without
contacting a variety of publishers.

3 Hot-line for requests — In order to locate a specific product {e.g., a
package to teach integers to remedial seventh graders), the agency could
establish a resource hot-line through which teachers could place requests.

4. Newsletter with titles of pre-screened software — The clearinghouse
would establish that the software met minimum quality criteria and periodically
publish lists of titles and sources.

5. Newsletter of ideas on software use — Teacher could send in brief
summaries of products and approaches which have worked for them. This
information could be shared with others throughout the area.

Thesekinds of clearinghouses would sc2ri most effective and cost-effective
at existing organizations such as AEL. Co::~»'derable funding would, however, be
necessary to carry out this idea. Althcih desirable from a coordination
standpoint, no such clearinghouses currently axis:, perhaps because of the
costs involved. It may be beneficial for stales to review the costs of doing such
activities themselves and consider pooling their funding to establish a regional
clearinghouse at AEL or a similar location.

Dissemination of Resources Lists

A final, less direct means of disseminating information is simply to provide
teachers with brochures containing information such as the following:

1. Lists of publisher names and addresses

2. Magazines containing reviews and product announcements

3. Names and locations of user groups

4. Electronic networks with software product information

5. Local and regional workshops

Improving Methods of Software Selection and Use

Regardless of the quality and quantity of software reviews available,
teachers still need access to products for hands-on review, and will need
periodic assistance on implementing products after purchase. Both local and
regional efforts are required to meet these needs.

Review Centers

The problem of obtaining software for review could be facilitated by creating
local product review centers in existing media centers and libraries. Publishers
would be more likely to respond to requests for review copies if requests came
from an established review center rather than an individual orevena school. The
centers would be legally responsible for protecting software from illegal
copying, a major problem with review copies. Publishers would lend even more
support to this review center concept if each reviewer completed a feedback
form on the product, and the forms were sent periodically to the developer.

Workshops In Software Use
A continuing schedule of workshops, regionally planned, would also be
desirable to address such topics as integration of software into existing
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curriculum and matching software to State-mandated basic skills. Many such
workshops are held around the country by professional organizations and
consultants. To assure that current training needs are being addressed and to
get the most out of available inservice funds, workshops should be established
for various locations and on various topics throughout the year. Some teacher
workshops should also be designated for brainstorming and sharing ideas on
software use, since this is often a most effective means of improving teaching
strategies.

Summary and Conclusions:
Some Common Themes

This paper has outlined software needs in the areas of quality, access to
information, and availability of products and training. Recommendations for
meeting these needs included:

e Implementing strategies for increasing the amount of teacher input
during development

@ |nitiating consortia-based development of software in areas of <ey unmet
needs

® Tapping several existing sources of software information

e Establishingaregionaland/or State clearinghouse to disseminate product
information and evaluations and to respond to specific requests for software
assistance ‘

® Dissemination of brochures containing lists of software and training
resources

@ Establishing local software review centers

¢ Holding a yearly series of workshops and teacher sharing sessions on
software integration and use in classrooms

Some common factors tend to pervade each of the suggested strategies for
making software a more effective resource to teachers. One is the need for
planning and an adequate level of funding. Although sore of the suggested
activities would be expensive to implement, they would be approachable if
several States were to pool their resources for a region-wide effort.

Another factor which could have a positive effect on improving the software
picture is coordinated efforts on the part of educational organizations working as
consortia to bring about desired software design and use. Such coordination is
rare in education, since perceptions of needs and solutions usually vary consid-
erable from school to school, let alone from state to state. Yet the AEL Needs
Assessment Study has demonstrated that there can be substantial agreement
among large educational entities on key computer-related issues, perhaps
because teachersfrom each area had akey role in the discussions. Coordinated
efforts at achieving solutions, as well as. identifying needs, have powerful
implications for cost-effective and beneficial changes to the nature of in-
structional computing. Many voices speaking as one have an economic and
social force which cannot be ignored.

The AEL Needs Assessment Conferences have taken an essential first step
in shaping the future of instructional computing inthe region. Itis imperative that
a concerted effort be started now to build on this foundation.

30




O

ERIC

Aruitoxt provided by Eic:

A Mode! for Assessing and Meeting Needs in Instructional Computing 29

References

Baker, F. (1985) Technology Is not the issue: Educaticnal levercge for the microcomputer,
Educational Technology, 25 (1), 54-56.

Becker, H. J. Microcomputers in the classroom ~ Dreams and realities. (1962; Report No. 319,
Baltimore, Maryland: The Johns Hopkins University, Center for Social Grgariization of Schools.

Bell, T. H. (1984) Effective use of computers in schools requires ¢¢ =rdinatlud development, T, H. E.
Journal, 11 (5), 80-83.

Blaschke, C. L. (1979) Microcomputer software developmont for schools: Who, what, how?
Educational Technology, 19 (10), 26-28.

DISC (Documentation anc Integration of Software into the Classroom). (1982) Title IV-C Project,
Oakland, Schools: Pontiaz, Michigan.

EPIE (Educational Pr:ducts Information Exchange’. {(1985) The educational software selector
(TESS).

Goldberg, A. L. (1985) What calla for help MAY tell us about the present and future of computersin
schools. Educational Technology, 25 (1), 21-24.

Grayson, L. P. (1984) An overview of computers in U. S, education. T. H. E. Journal, 12 (1), 78-83.

Halznagel, D. C. (1984) Evaluating software. AEDS Journal, 17 (1-2), 33-40,

Melmed, A. S. (1984) Educational productivity, the teacher, and technology. T. H. E. Journal, 11 (6),
76-84,

Merrill, M. D. & Tennyson, R. D. (1977) Teaching concepts: An Instructional design guide. Englewood
Cliffs, New Jersey: Educational Technology.

Moskowitz, J. H. & Birman, B. F. (1985) Computers in the schools: Implications of change.
Educational Technology, 25 (1), 7-13,

NCTM (National Council of Teachers of Mathematics). (1968) Computer-assisted instruction andthe
teaching of mathematics. Proceedings of a National Conference on Computer-Assisted
Instruction at the Pennsylvania State University.

Norris, W. C. (1979) Via technology to a new era in education, Phi Delta Kappan, 58 (6), 451-459.

Pogrow, S, (1985) Helping students to become thinkers. Electronic Learning, 4 (7), 26-29, 79.

Roblyer, M. D. (1985) The greening of educational computing: A proposal fora more research-based
approach to computers in instruction. Educational Technology, 25 (1), 40-44.

Roblyer, M. D. (1983) Reviewing the reviewers: Who's who and what's current in software review
efforts, Executive Educator, 5 (9), 34-39.

Roblyer, M. D. (1981) Instructional design vs. authoring of courseware: Some crucial differences.
AEDS Journa!, 14 (4), 173-181.

Standards for software? (1982) /nstructional Innovator, 27 (6), 15.

Stecher, B. (1984) Improving computer inservice training programs for teachers. AEDS Journal, 18
(2), 95-105.

31



A Model for Assessing and Meeting Needs in Instructional Computing 3

Hardware Issues In Using Microcomputers In Education
by Charles R. Sanders

Introduction

Technological changes in this century have increased productivity in all
aspects of the workplace. Achievements in such diverse areas as government,
medicine, industry, agriculture, and the financial world have raised expectations
that schools would be able to use computers to perform similar feats in teaching
and learning. However, in the past 50 years, a number of pervasive technologies
in society have also been perceived as having potential to improve education.
The typewriter, radio, television, film projector, teaching machines - all received
an outpouring of funds and attention in K-12 education, followed too often by
disappointment and a failure to implement the newly-purchased equipment.
Neither unique capabilities nor adequate numbers of devices seemed able to
assure success.

Today, the newest technological wonder, the microcomputer, has been
integrated only haphazardly into our schools. While the number of computersin
the public school sector has increased from 30,000 in 1981 to 630,000 in 1984
(National Association of School Boards, 1985), policy forhardware and software
acquisition and usage has not similarly developed. According to the National
School Boards survey (1985), approximately 85% of all school districts nation-
wide had no policy for implementing computers.

The problems in bringing about & "planned revolution" are many. Although
hardware-related problems and issues will be the primary focus of this paper,
educational decision-makers must recognize that these problems must be dealt
with in conjunction with software, training, and other issues in order to yield the
desired results.

Obtaining Appropriate Numbers and Kinds of Computers

In the minds of many educators, the two greatest obstacles to using
computers to maximum advantage are:

—The lack of an adequate number of computers to meet the demands of
faculty and students, and

—Problems resulting from incompatability of unlike brands of equipment.
These are very real problems in light of the fact that many states are leaning
toward or have already instituted computer literacy requirements. Such require-
ments often make it necessary for students to demonstrate computer skills
before passing a given grade or getting a diploma. For these activities, and for
other instructional purposes, having enough computers of one type is a
prerequisite for success. However, having enough machines does little good if
they are not sufficient for the specific needs of the school.

‘What kind(s) of computer systems should a given school purchase? There
are no simple answers. The general guideline is that it depends on the types of
applications desired, users (students, teachers, and administrators), and the
environment in which equipment will be used. It may also depend on such
mundane matters as how much money is on hand for equipment purchase.
There are three general kinds of computer systems to consider, and each has
distinct advantages and disadvantages.
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Timesharing Systems

In spite of the “microcomputer revolution,” some schools have opted to
share time on a large mainframe computer located outside the school and
accessed by school users from terminals. Timesharing is often available from
universities and computer companies. These terminals usually do nothing by
themselves; they must be tied into the large computer to receive software. An
example of this Kind of system Is the Plato instructional system available from the
Control Data Corporation.

The main advantage of time-sharing systemsiis their ability to handle large
software programs and special features which take up considerably more
memory than currently available on microcomputers. Downloading software
from the mainframe also eases many ofthelogistics of handling large numbers of
disks, and automatic student recordkeeping on many such Systems can keep
track of where students are in a given instructional sequence. Sincethe systemis
maintained completely by the host site, school personnel do not have to worry
about repairs, cleaning, and other equipment necessities. Such systems also
usually support non-CAI/CMI applications such as word processing and
programming.

Disadvantages of such systems are primarily high costand lack of autonomy
for users. Since costs are usually figured on terminal rent plus CPU usage
charges and phone line costs, the figure gets higher the morethe systemis used.
A further disadvantage to school users is that they are dependent on the
telephone company and the mainframe host. If either malfunctions, the system is
“down” until repairs are made. Also, since the host may have contracted with
many users to share time on a given mainframe, the on-screen response tousers
may be slow.

Instructional timesharing systems are usually selected primarily for one or
more of the following instructional reasons:

1) Software and recordkeeping foatures are available which do not exist on
other systems.

2) School personnel either do not have the expertise to structure their own
computer-based curriculum or prefer to contract for this service instead of doing
it themselves,

3) A school system has a need to deliver equivalent instruction to several
remote locations.

4) Insufficient teachers are available to give instruction in a given content
area, and the topic is an essential one.

Schools or school systems which elect this option must plan for the on-
going costs of maintaining such service. Vendors of the systems usually point
out that the cost per studentdecreases as greatern umber of students are added.
As with other options, district or state-level policy and supportare a prerequisite
to assuring that the use of timesharing systems is the most efficient, cost-
effective way of meeting the need.

Dedicated Minlcomputer Systems

Another non-microcomputer option for delivering computer-based instruc-
tion is purchasing or leasing a small mainframe/minicomputer system with a set
of instructional software. These machines are technically also timesharing
systems since the students are using terminals connected to a computer, butthe
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host is the school or district itseif, and the system does only instructional
functions. An example of a dedicated minicomputer system is the one available
from the Computer Curriculum Corporation.

Advantages of dedicated systems are often the same as timesharing
systems: availability of special-purpose software, pre-developed curriculum,
and freedom from maintenance concerns. The users also have more autonomy,
since they are responslble for running the system. Slowness of on-screen
response is usually not a problem unless the system has too many terminals for
the size machine. Disadvantages are also similar to timesharing: cost and
Jependence upon the software available from the company. Although main-
“‘enance may be less of a concern, a problem with the minicomputer means that
the whole instructional system is “down" until it is fixed.

Dedicated minicomputer systems have achieved their greatest successesin
+.tuations where the student user population has a fairly homogeneous need,
such as remedial basic math skills. Very often, these applications will be drill and
practice for a short time every day, delivered in a laboratory separate from the
classroom. A school system may elect this option as the most efficient way of
doing something which teachers could do but either don’t want to do or tend to
do less effectively than the computer. Careful pre-planning and coordination of
regular classroom activities with computer activities are required for this kind of
option to be successful.

Microcomputer Systams

While standalone microcomputers are limited in memory and computing
capability, they remain the most popular option in education today. Their most
appealing advantage is complete autonomy on the part of the individual user.
They also require comparatively low costs to initiate a computer-based program.
Standalone units offer schools the flexibility to select the kind of configurations
they want. Some examples:

1) Machines in classrooms or on moveable carts - Teachers often prefer to
have autonomy to the extent that they have complete control over their
computer. Or they may not be easily able to move their students from the
classroom to a lab. In this case, a classroom-based machine may be their
preference, although few schools can afford the luxury of a microcomputer in
every classroom. Moveable carts are used to expand the on-site availability of
equipment, but constant movement can lead to increased maintenance problems.

2) Microcomputer laboratories - To maximize the number of units they have,
many schools have found it best to put all microcomputers in one central
location, either in a special area set aside for them, or as part of the equipmentin
their media center. This configuration can create several kinds of management
problems when students must leave their classrooms to use computers, but it
also eliminates other logistical concerns such as maintaining and distributing
software.

3) Networked microcomputers - This option can yield some of the benefits of
dedicated minicomputer systems, while stili maintaining teacher autonomy.
When standalone units are connected via a networking system, teachers can
download software lessons as desired and can monitor the progress of given
users. This way, software disks never have to be distributed unless the teachers
wants to do it that way. Since individual disk drives may not be needed, and since

software wear-and-tear is decreased, costs may be reduced. However, a~
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networking device presents an additional cost. As with time-sharing kinds of
systems, a malfunction in the networking device means that all networked
computers are down for the duration of the problem. Finally, there are limitations
on the kind of software available for networking.

Although there are many factors to consider in the development of a
workable computer equipment plan, the central concern should always be what
software Is available to meet the users' needs. If this is used as the primary
criterion, other decisions are often easier to make.

Procedures for Selecting Hardware

A rationale for the selection and use of computer equipment should be
developed by an appropriate computer committee with input from the teachers,
and should be approved by the principal, superintendent, or president of the
educational entity. Hardware should be selected only after the committee and
school leadership have carefully screened the available options for performance,
compatibility with existing software and hardware, reliability an durability.
Some useful guidelines for accomplishing this planning are as follows:

1. Match plan to stated goals - The plan should address both short and
long-range goals relating to student achievement, as established by the State
and the school administration. Each planning committee member should be
required to have a thorough understanding of the school system’'s needs,
computer equipment capabilities, and software uses.

2. Use pilot tests - The selection process should not take manufacturer's or
seller's word for the equipment capabilities. Screening should include an actual
pilot test of the desired features and software.

3. Get input from required personnel - If each school and school districthas
designated computer coordinators, the committee will find it beneficial to hear
the perspectives of these personnel during the screening/selection process.
Other personnel who should give input include: the Management Information
Systems (MIS) coordinator, curriculum coordinators for elementary and
secondary topics, the in-service training director, special education director, and
vocational director, and a repressntative from the administrative and teaching
organizations.

4. Use reliable companies - While fair practice requirements may mean that
the committee has to hear presentations from all vendors, only reputable
companies with a demonstrated commitment to education and which have
third-party developers supplying their software should receive serious review.

After the committee completes its work, they should make provisions for an
annual review of the status of their needs, how the equipment has met
expectations, and what else has become available on the market since their
selection.

Elements to Consider in Selecting Hardware

As temnting as it may be to spend less money, ‘‘low bid’’ must not be the
primary criterion in selecting hardware. The following factors should all be
considered:

1. Software Availability - An adequate amount and variety of proven-
effective software should be on hand to meet specified instructional needs.
Software should also be well-documented and readily-available (not “scheduled
to be released at a future date”). 3 5
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2. Reliability - Hardware should have an established reliability record. Rapid
breakthroughs in tech nology have flooded the computer market with an endless
array of brand names. Determine reliability through trade magazine evaluations,
advice from current school users, reliable vendors and pilot testing.

3. Expandability - Selection must be made not solely on the basis of present
needs butshould also consider future requirements. Computer should be able to
expand not only memory but with items such as printers, modems, scanners,
graphics tablets, joysticks, and plotters. The capability to expand should be
inherent in the machine or available at minimal additional cost.

4, Durability - Hardware must be built to withstand use by students and
faculty at varying levels of abuse and use. Such often-used parts as keyboards,
disk drive doors, and power switches should be carefully scrutinized for
durability. ‘

5. Documentation - Operator/user manuals for the purchased equipment
should be available and able to be understood by non-technical educators.

6. Compatibility - Selection should also be made in light of existing
equipment and software. Also, it is easier to malntain a large number of one or
two kinds of systems than it is to handle maintenance requirements for a
smorgasbord of computer brands.

7. Service - Quick service (vs. shipping away units) is a primary requirement
for educators, since the instruction may be dependent on the computers.

8. Training - Purchase of hardware should be made with the understanding
(in writing) that the vendor will provide the necessary training in how to use and
maintain the systems. The committee should review the company's personnel
and training materials available for this purpose.

9. Printers and other peripherals - The computer is only one element in an
array of equipment required to meet needs. Most of the factors discussed here
should also apply to the evaluation of peripherals. CRT monitor features, such as
color vs. black or green, should be considered. Printers are an especially
important output device. Users should consider whether they need a letter
quality or dot matrix printer, wide-carriage for different kinds of paper, color
printout vs. black only, and special features such as underlining capability and
various styles of print.

10. Other features -~ Some consideration should be given to such charac-
teristics as upper-lower case capability, availability of languages, and computer
memory available.

11. Maintenance requirements ~ The selection committee must consider
carefully how the equipment will be maintained on aregular basis and how it will
be repaired as needed. Many problems with computer equipment can be
prevented with regular care and periodic check-ups with diagnostic programs.
School systems may also optfor maintenance agreements with the manufacturer
or local company after the warranty has expired.

12. Price ~ A final important consideration is the cost of investing in the
“computer age.” The TOTAL cost should be determined before afinal decision is
made, including costs of peripherals, software, training, and maintenance.

Conclusion

it cannot be emphasized enough that coordination among educational
organizations is the key to success inhardware acquisition and use. Districtand
State-level contracts and policies are essential, both to make obtaining com-
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puters economically feasibie and to insure appropriate use after they are
obtained. While the revoiution in hardware capabilities continues, and computer
achievemunts abound in other areas of society, education wiil bagin to feel the
positive effects of this capabiiity only through careful pianning and hard analysis
ofschool, teacher, and student needs. The development of policies based on this

planning and analyvis isthe key to assuring that education fuifilis the promise of
its technological future.
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Computer Tralning For Teachers
by John Cook
The Problem

1. Teachers need to have the knowledge and willingness to use computers as a
tool for instruction in basic mathematics.

2. Administrators need to be aware of the value of instructional use of
computers, and they need to know how to provide administrative support for this
use.

Solution:

Appropriate instructions with effective incentives must be made available
for teachers and administrators. Appropriate instruction must address both
cognitive and affective domains.

Affective instruction:

The first exposure must be carefully planned to be non-threatening. This
canbedone by beginning with short, easy lessons that provide success atevery
step. For example, the teachers could start by running some very easy-to-use
software that is intended for elementary students.

Early lessons should focus on computer uses that will be of direct useto the
teacher. These might include such things as word processing, grade-book
programs, exam generation, and classroom management software.

Reluctant teachers may also be enticed by high-quality CAl software that
helps students successfully learn a topic that is difficult to teach by traditional
means.

The characteristics of the instructor are important for reducing computer
anxiety. Teachers may feel more at ease learning about computers from a local
classroom teacher than from an out-of-town “expert.”

Another technique which helps to reduce computer anxiety for some
teachersis to allow them to work with the computer independently. They need a
chanceto "play” with the computer and make their mistakes when nooneelseis
watching.

Cognitive (and psychomotor) Instruction:

Teachers need to learn the nitty-gritty of how to use computer hardware for
teaching. This instruction needs to be directed at the specific hardware that the
teacher has available in the classroom. The ability to run the computer and to
perform the first level of trouble-shooting when something goes wrong, while
important in its own right, will also alleviate most computer anxiety.

Teachers should develop skill in using the computer keyboard. In some
cases, this may just involve transferring typing skills to the computer keyboard.
In other cases, teachers may need to learn touch-typing.

Teachers need to learn to use the computer as a general purpose tool. When
using the computer as a tool for such mathematical applications as figuring
grades, teachers are acting as role models for their students. They are
demonstrating that computers are tools for basic mathematics.

Teachers need to learn various techniques and strategies for using
computers as part of the delivery of instruction in mathematics. Administrators
need to be aware of these strategies, and know how to provide the support that
the teachers will need.
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“Teachers... must be given training in the selection and use of appropriate
software to enhance instruction in mathematics, and information shu'ru i+
given to them about sources of mathematics-related software.” (Corbitt, 1t'53)
Administrators need to be aware of the need for appropriate software for
mathematics instruction.

Teachers must learn how to “...develop, deliver, and evaluate lessons and
units that integrate existing software into mathematics instruction.” (Corbitt,
1985)

As what is "basic” in mathematics instruction shifts away from paper and
pencil computation, computers will increasingly become part of basic mathe-
matics in the middle grades—not justas atool for delivering instruction, butas a
tool that students will use for problem solving and computation. As the
curriculum evolves, teachers will need to learn both the new content and the
appropriate teaching techniques for this content. Such topics are likely to
include: iterative procedures for solving significant problems, computerapplica-
tions for statistics, computer graphics for informal geometry, and computer
programming.

Administrators need to be aware of changes occurring in the mathematics
curriculum, and the implications of these changes for the need for computer
hardware, software, and in-service education for teachers.

Dellvery methods:

Most of the traditional methods of delivering in-service and pre-service
education to teachers and administrators apply to the delivery of computer
education. However, there are some unique features:

Computer education for teachers needs to involve a considerable amount of
hands-on time with computer hardware and software. For some portions of the
instruction, it may be appropriate for the participating teachers to work in pairs
on the computers. At other times there will need to be one computer per
participant.

The instructor of a computer course or workshop for teachers should have a
computer available for whole-class demonstrations. It should be equipped with a
visual display large enough forthe whole class to see, using the kind of hardware
likely to be available in the schools. It should be used to model the kind of
whole-class instruction the teachers can do in their own classrooms, and to
demonstrate things they are to do when working on the computers by
themselves.

Many aspects of computer education for teachers lend themselves to
independent learning. Teachers can learn from manuals, books, and computer
software if they have the hands-on time with computers.

Teachers can also learn informally from fellow teachers or from a local or
county level computer coordinator. When a teacher calls the computer co-
ordinator with a specific question or problem, that teacher is motivated and
ready to learn.

It is important to recognize that computer education for teachers and
administrators will be a continuing need. With changes in hardware, software,
and the mathematics curriculum, teachers and administrators will need to
continually update their skills. This means that delivery systems should be
locally available at convenient times. They should provide teacher education in
frequent, small doses, rather than as one massive do-it-and-get-it-over-with
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course. This continuing education can be provided through support for
independentlearning, a locally avallable computer coordinator, short workshops,
and conferences.

Teachers and administrators are individuals with individual iearning styles
and needs. It is Important to have a varlety of delivery systems available to
accommodate these individual differences,

Incentives:

Professional assoclations, administrators, and other teachers can promote
the idea that learning about computersis a professional duty. For many teachers,
this Is a sufficient incentive.

Many ofthetraditional incentives for in-service education are also applicable
to computer education, e.g. stipends, free tuition, college credit (which may be
applied toward advancement on the salary schedule), and conducting in-service
during paid work hours,

Another traditional incentive s simply to make a certaln type of in-service
education required. While it is tempting to require computer education, this
could be counterproductive. Teachers frequently resent added requirements.
Any positive cognitive learring that might take place might be more than offset
by negative attitudes. Another danger is that such a requirement (especially a
state recertification requirement) would be met by a one-time college course.
This kind of requirement would not encourage delivery systems that are
appropriately varied and continuing in nature.

Requirements do make sense when considered as part of a program of
pre-service education. Teachers or administrators are not being fully prepared
for today's schools unless their preparation includes computer education. It
should be part of both undergraduate and graduate programs leading to certifi-
cation for teachers or administrators. :

Teachers should be given access to a computer, time during the school day,
and encouragement to use that time for learning how to use computers and
software. The availability of a computer coordinator and other knowledgeable
teachers could provide an Incentive for informal computer education.

After-hours access to computer hardware and software plus encouragement
from administrators would be an incentive for independent study. Teachers
should be encouraged to take the school's equipment home for use during
weekends and summer vacation. (Generally the equipment will be safer from
theft or vandalism in the teacher's home than in the school building.) Teachers
should also be encouraged to purchase a computer, like the one they use in
school, for use intheir own home. Arranging fora discounted price would be one
way to encourage teachers to buy their own computer. They should also be able
to borrow and use the school's software.

Teachers could be rewarded for computer knowledge gained through
informal or independent study through a system of credit by examination.

In-service Education for Teachers

As a teacher, what can you do for yourself?

Acquiring the knowledge and skills to use computers as instructional tools is
one of your professional responsibilities. You will find that the skills you learn
and use will have a big payoff in yourstudents’ motivation and achievement. You
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will also lexrri how to be more productive and efficient in dealing with your own
paperwork. Arid, you will learn that working with computers can be fun.

Here are some of the ways you can learn more about computers...

1. Take a college course. Many colleges and universities offer courses for
teachers on the instructional use of computers. Before you sign up, ask some
questions. Is the course intended for teachers? Is it relevant to your grade level
and subject specialty? Will you learn how to use the kind of hardware and
software that you have in your schocl?

2. Enroll in aworkshop orshort course. There are many workshops offered
by teachers' organizations, and local, courity, or state education agencies. Be
sure to ask the same questions as above.

3. Read your professional journals. There are many magazines written for
teachers on using computers in schools. (See the attached bibliography.) There
are also many articles on computer use in the subject area journals, e.g. The
Arithmetic Teacher.

4. Teach yourself. Get acomputerand some manuals and digin.Whenyou
get stuck, ask questions. There is boundto be someone you know who can help
you—a local or county computer coordinator, a fellow teacher, or a student
who's a computer whiz.

Where can you geta computer? (1) Use a computer at school! during your
preparation time or before or after school. (2) Borrow one of the school's
computers for the weekend or the summer. (When you ask for permission,
remind your principal thatthe computer will probably be safer from theft or
vandalism in your home than in the school building.) (3) Buy a computer of
your own. Be sure to buy a computer like the computer you will be using at
school. (If you havechildren of your own, you will find that it is an excellent
investmentin their future.)

Dramatic changes are occurring in school mathematics. As what is “‘basic”
in mathematics instruction shifts away from paper and pencil computation,
computers will increasingly become part of basic mathematics—not justas atool
for delivering instruction, but as atool that students will use for problem solving
and computation. (Corbitt, 1985) As the currizulum evolves, you will need to
learn new content and new techniques for teaching the content. This means that
learning about computers will be a continuing responsibillty—not something
you can do once and be done with it forever.

What kind of support should you expect?

As a teacher you should expect your efforts to be supported by your
administration, by county and state departments of education, and by the
taxpayers. But you will not get support unless you, individually and collectively,
ask for it. Let them knowwhatyou need, and keep lettingthem know until you get
it. Kids are too important to settle for less.

Administrators should...

Take the time to learn about instruction uses of computer in order to
know how to provide the support that teachers need.

Let teachers know about college courses and workshops that they can
attend, and encourags them to do so.

Organize local in-setvice workshops that meet teachers' needs.
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Provide incentives for «eachers to attend courses and workshops on
instruction use of computers. Such incentives could include paying
expenses, releasing teachers to attend during paid school time, and building
rewards for continuing ed:. ~ation into the school's salary schedule.,

Make sure teachers 7 ) someoné they can go to when they have
questions. This could 5 ..3:: “"iring a local district computer coordinator.

Make sure teachers 1.2 access to a computer. This could involve
buying more computers, adjusting the locaticn and scheduling of the
computers in the building, allowing teachers to take home the school's
computers during weekends or over the sumyner, and allowing teachers to
purchase their own personal computers at the sancol’s discounted price.

Make sure that teachers have the software and instructional materials
that they need. Buy what is needed, and assign someone the responsibility
of keeping track of the materials so teachers can find what they need when
they need it.

Consider in-service education needs when making hardware and
software purchase decisions. It takes time to learn how to use new
equipment or materials. Teachers should expect purchase policies that do
not require 1*em to learn how to use a new kind of computer every year.

Be award of changes occurringin the mathematics curriculum, and the
implication of these changes for the need for computer hardware, software,
and in-service educaticn for teachers.

County or intermediate agencies should...

Provide computer education consulting services to teachers and local
district administrators.

Work with local szhool districts to provide in-service workshops on
instructional uses of conuputers.

Make surethat mathematics curriculum consultants are knowledgeable
about the role of computers in teaching basic mathematics.

Provide a lending library of instructional materials for in-service
eduration of teachers on computer education. These materials could be
checked out for indepencent study by individual teachers or for local district
in-service workshops.

State departments uf education should...

Use certification requiremants to make sure that all new teachers and
school administrators are knowledgeable about instructional uses of
computers.

Approach recertification requirements with caution. If computer edu-
cation isadded ac a recertif:cation requirement, it should be flexible enough
to allow a wide “ariety of ways, including independent study, for teachers
and administrators to learn about instructional uses of computers.

Consider the needs of teachers for in-service education when negoti-
ating state-wide hardware or software purchases. Discounts available to
schools should also he available to teachers who want to purchase similar
equipment for their personal use.

Provide consulting help and leadership to make sure that colleges and
universities, intermediate agencies, and local districts are providing avariety
of opportunities and incentives for teachers to receive appropriate in-service
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education on instructional uses of computers. This may involve working
with the legislature to obtain funding.

Colleges and universities should...

Make sure that instructional uses of computers are part of the pre-
service education curriculum for all teachers and administrators.

Work with state, intermediate, and local education agencies to design
and offer in-service computer education courses for teachers and ad-
ministrators. These courses should provide practical, hands-on experience
with the kind of equipment that the teachers will be using in their schools.

Develop a system of support for independent study and credit by
examination In the area of computer education.

Contlnue to study and do research on the use of computers in the
teaching of baslc mathematics. The clear, practical implications of that
research should be communicated to teachers and administrators.

Taxpayers should...

Expect to pay for the cost of in-service education for teachers and
administrators as part of the cost of keeping our public schools up to date.

Stop electing candidates who complain about the quality of education
while promising no new taxes.

Plan now to learn more about computers, and to get the support you need.
You will be glad you did, and so will your students.
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Computer Planning and Integration Issues
by Jose Mestre

When computers first appeared on the educational scene about twenty-
five years ago, many believed that a new eraof computer-based instruction (CBI)
was about to begin which would revolutionize education. These expectations
were based on the belief that computers would be capable of both diagnosing
learning difficulties and routing students to a program designed to meet the
students' specific needs. Students would not only be able to proceed at their own
pace, but also proceed along the most efficient path, a teature not possible within
a conventional classroom setting. The benefits of CBI for the teacher were
supposed to be equally impressive. Teachers would now be able to spend their
time teaching higher-level material and leave the drudgery of drill to the
computer. At the same time, computers could keep detailed records of student
progress and leave teachers more time for planning their curricula. These
dreams of twenty-five years ago have been only partially realized today.

Recent meta-analyses* of CBI reveals that the effectlveness of computersas
an instructional medium is more modest than anticipated. A meta-analysis by
Kulik, Kulik and Cohen (1980) reviewed 59 independent evaluations of
computer-based college level teaching. This analysis showed that CBI made
small improvements in achievements. For example, in the typical CBI program,
studentexam scores increased about three percentage points, or one-quarter of
a standard deviation. This improvement translates to a score at the 60th
percentile on an achievement examination covering course material for a typical
studentin a computer-based class, whereas a typical studentin a conventional
class would score at the 50th percentile. CBI also had a small positive eftect on
the attitudes of college students toward instruction and toward the subject
matter. The mostdramatic finding from this study was that the time requirements
for CBI were significantly less than those for conventional methods; on the
average, the computer accomplished its goals in two-thirds the time of
conventional methods.

Computer-based instruction appears to be more effective at the elementary
level than at either the secondary or college levels. Forexample, in areviewof 10
independent studies, Vinsonhaler and Bass (1972) reported that elementary
school children receiving computer-based drill-and-practice showed perfor-
mance gains of 1 to 8 months over children receiving traditional instruction.
Another study by Jamison, Suppes and Wells (1974) revealed that the achieve-
ment scores of disadvantaged elementary school students showed significant
improvements when CBI was used as a supplement to conventional instruction.
They also found that at the secondary and college levels CBI was at least as
effective as conventional methods and that CBI often resulted in substantial
savings in time. Hartley (1977) reported that when CBI was used at the
elementary and secondary levels, the average effect was that student achieve-
ment improved from the 50th to the 66th percentile. She also found that
elementary grade students showed more improvements under CBI than did
secondary students. Burns and Bozeman (1981) found that both elementary and
secondary grade students performed at the 67th percentile when receiving
tutorial CBI and at the 63rd percentile when receiving drill-and-practice CBl. Ina
meta-analysis of 51 independent evaluations of CBI in grades 6 through 12,
Kulik, Bangert and Williams (1983) reported that CBl improved scores on final

* The term "meta-analysis” means an analysis of analyses. It Is a statistical procedure used to angiyze
a large collection of results from individual studies for the purpose of integrating findings. 4
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examinations from the 50th to the 63rd percentile. They also found thatstudents
who where taught with computers developed very positive attitudes towards the
computer and gave favorable ratings to the computer-based courses they were
taking. As in both the Kulik, Kulik and Cohen study and the Jamison, Suppes and
Wells study, these researchers found that CBI resulted in substantial reductions
in the amount of time students needed for learning.

In the domain of mathematics, the effectiveness ot CBI also appears to
decrease as the educational level increases. For example, Hartley (1977) found
that CBI raised examination scores in mathematics to the 66th percentile at the
elementary level, but only to the 62nd percentile level at the high school level.
Kulik (1981) reported that at the college level, CBI raised examination scores in
mathematics only to the 54th percentile level. Kulik suggested that at the upper
levels of instruction a highly stimulative and interactive teaching medium may
not only be unnecessary but may even interfere with learning, whereas at the
lower levels of instruction, learners need the stimulation and interaction
provided by CBI.

Two consistent findings emerge from the articles reviewed above. One is
that CBl is effective mostly at the elementary level, and the other is that CBl saves
instruction time. Given that these two findings are rather desirable and that CBl is
gaining in popularity, an important question to consider is: What important
issues should a school system, administrator or teacher consider when planning
to establish a CBI program? This is neither an easy question to answer nordoes it
have only one correct answer. However, a brief look at the complexity of issues
involved in CBI today show that the arguments fur careful planning are
compelling.

Even though computers have been in the educational scena for over two
decades, it was the appearance of the low-cost microcomputer in the late 1970s
that helped bring large numbers of computers into the classroom. Today there is
quite a large selection of micro-, mini-, and midi-computers from which to
choose. With several computer companies going out of business each year and
with several new computer companies being established each year, deciding
which brand or brands of computer to purchase can be a long, tedious process.
Even more perplexing is deciding which programs (or "software”" as computer
programs are collectively called) to purchase. There are literally thousands of
programs at all educational levels spanning a large number of topics, each one
varying in quality and price. Another equally important task is deciding how to
implement the CBI curriculum to assure effective use of both the computer's time
and the computer’s teaching power. Finally, there must be a way of assessing
whether or not a CBI program is instructionally effective, and if an evaluation
reveals that the program is not being effective, there must be enough flexibility to
make quick modifications in order to maximize student learning.

The purpose of this paper is to discuss a number of issues which we believe
to be crucial in planning a computer-based, or computer-assisted instructional
curriculum. To avoid possible confusion, it would be wise to state what this paber
will not attempt to do. We will not evaluate any specific hardware or software
products, nor will we endorse any particular product or curriculum. Any mention
of particular trademarks will be made for illustrative purposes only and should
not be taken as endorsements. We will not deal with how one should go about
evaluating CBI hardware or software, nor will we deal with how one should go
about evaluating the effectiveness of an existing CBI curriculum. We will only
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state what issues should be considered when planning a CBI curriculum and
argue why these issues are important. Our only purpose is that this article serve
as a resource to anyone taced with the task of planning a computer-based
instructional program. Finally, although our focus will be on planning a
computer-based curriculum in mathematics, most of the issues discussed herein
are relevant for planning a computer-based program in any subject area.

The Importance of A Well-Defined Curriculum

The most important part of any educational program is the curriculum.
Without a well-defined curriculum, there will be little uniformity on what, when or
if a particular topic is taught. A well-defined curriculum ensures uniformity and
cohesion in the educational endeavor and allows perlodic reviews of the
students' progress within the curriculum. Too often CBI programs are imple-
mented with little regard to the existing curriculum. As will be argued,
establishing a CBI program independently from th2 existing curriculum can be
dangerous.

Toillustrate the possible risks endemic of a poorly designed CBI program,
two hypothetical scenarios will be discussed. The first scenario is only partially
hypothetical in that its frequency of occurrence is not uncommon. It certainly is
unarguable that computers are becoming more and more fashionable in
education. A school system today that does not have a CBl program is
considered somewhat "behind the times"” and is under pressure to initiate some
form of instruction using computers. Let us suppose that at a particular school
system, a new source of funds is identified part way into the fiscal year and it is
quickly decided that the monies will be spent to start a computer instructional
lab. However, since time is short and the funds must be spent within that fiscal
year, there is no time to hire a “computer resource teacher" to help design a
program which integrates smoothly into the existing curriculum. Instead the
school system identifies a teacher at one of their schools who is “good with
computers.” Thisteacher is suddenly given the major responsibility of purchasing
a substantial amount of hardware and software, of deciding what is going to be
taught in the computer lab and to what specific age and ability group, and of
designing a plan to cycle the students through the lab in an orderly fashion. In
addition, this teacher may only be partially released from his or her normal
teaching duties, and told to try to get all this done “in the next three or four
months” so thatthe program is in place for September. One likely modification to
this scenario which would worsen the already difficult situation is to replace the
teacher above with a school administrator whois “not so good with computers."

Thelikelihood thata sound CBI program can be designed and implemented
under these constraints is small. It is very probable that after the expenditure of
large amounts of time and money, the resulting CBI program will work at cross
purposes to the established school curriculum. An even bigger danger with this
approach is that the computer might end up driving the curriculum instead of the
curriculum dictating the function of the computer's role. This approach puts the
computer in the role of a solution looking for a problem. The reason that
computers have flourished in business and industry is that there was a clear
problem that needed a solution. Computers in business and industry made
manageable both long, complicated calculations which could not be done by
hand, and large-scale storage and retrieval of information. In education, the
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“problem” which computers are supposed to solve is not as clear.

The second scenario that will be discussed is one which perhaps is too
farsighted to be politically feasible. There have been a number of recent
conferences designed to discuss the role of computers in the general curriculum
(Computers in Education, 1983) as well as the role of computers in the
mathematics curriculum (Fey, 1984; Conference Board of the Mathematical
Sciences, 1983; Hansen, 1984; School Mathematics, 1983). The recommenda-
tions from one particular conference sponsored by the National Council of
Teachers of Mathematics (The Impact of Computing, 1985) are somewhat
innovative. A short passage from the conference report lllustrates the point:

“The major influence of technology on mathematics education is its
potential to shift the focus of instruction from an emphasis on manipulative
skills to an emphasis on developing concepts, relationships, structures, and
problem-solving skills. Traditional precollege mathematics curricula have
stressed the development of a variety of mechanical procedures, including
the computational algorithms of arithmetic and the transformation of
symbolic expressions in algebra, trigonometry, and analysis. The use of
calculators and computers as standard tools in quantitative problem-solving
situations, however has diminished the value of human proficiency in the
execution of such procedures. Much of the instructional time currently
devoted to acquiring proficiency with paper-and-pencil algorithms should
be reallocated to support a range of new or previously neglected topics that
have a valid place in the K-12 curriculum. Moreover, teacher education
programs must be modified to reflect these changes in school mathematics
content and to model the delivery of instruction through appropriate
applications of technology." (p. 244)

In the second scenario, the mathematics curriculum committee at a
particular school system decides to take these recommendations to heait and
designs a curriculum which emphasizes problem-solving and higher-arder skills
and leave the drudgery of computations to calculators and computers.i¥aich are
readily available for students to use. Students would consequer’ . spend
considerably less time on basic skills and more time learning proble:.. sniving
strategies. This CBI program would use the computer as a tool for teaching
problem-solving and not as a teaching machine.

Whether or not this approach is successful, it would likely have difficulty
gaining acceptance with the school board and with parents. Their attitude would
likely be that the traditional approaches used to teach mathematics in the past
have not been without success, and that before such a radical deviation is made
from the traditional approach, there should besome proof thatthenew approach
is in fact better than traditional approaches. This view is understandable since no
one wants the responsibility of committing a child to 12 years of instruction
without some guarantee the outcome of the second scenario untila commitment
is made to try a curriculum for 12 years on a sample class.

The two examples above illustrate the importance of defining a curriculum
and its objectives. The curriculum should be designed using whatever process
the school system deems best, and this process should not depend upon
whether or not computers will play an integral role. However, if it is the intent of
the school system to have CBI in the curriculum, then the person(s) who will be
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(or are) responsible for the CBI component should definitely be part of the
curriculum definition prucess. The end result of this process should be a
document which establishes the following: 1) The curriculum to be followed for
each subject and for each grade level, 2) The goals of the curriculum, and 3) A
method for assessing wheiher or not the stated goals are being achieved. A
well-defined curriculum wifl not only help to avoid a situation where the
curriculum serves the nead ¢f the computer but also establish the groundwork
necessary for the next stép in planning a CBI program.

Selecting A CBI Program To Match The Needs of The Curriculum

The issues discussed In this section and the next major section on
implementation of a CBI program are rather intertwined. This interrelationship
means that, when planning a CBI program, there is no clear order in which to
consider the different factors that will be discussed in these two section. Itis fair
tosaythata decision concerning any one issue will affect the other issues either
directly or indirectly.

Definlisg the Computer Instructional Curriculum

Assuming that a well-defined curriculum exists for all grade levels of the
school system, there «»Ust now be an ordering of priorities of the content areas,
audience, level, and #ypa of CBI program that can be matched to the curriculum.
One ofthefirst decisions that must be made concerns the content areas that will
be targeted for CBI. This decision will determine whether the CBI program will
cover a wide range of subjects, such as math, reading and writing, or simply one
subject, such as arithmetic skills. The extent of the CBI program must also be
determined, that is, whether the program will cover grades K-12 on a system-
' wide basis, or whether it wiil only cover grades 1-5 at one particular elementary
school. In addition, one has to decide whether the CBI| program will serve all
types of students or only specific types, such as learning-disabled students,
gifted students, orlanguage-minority students. The instructional style of the CBI
program must also be selected, where the style can range from using the
computer for drill-and-practice, to using it for improving conceptual under-
standing and problem solving skills, to using it as a tool to teach writing viaword
processing. Some issues related to logistics must be considered, such as
whether students will receive computer instruction within their content-area
classrooms, or whether students will be pulled out of their content-area
classrooms to receive computer instruction. Finally, adecision must be reached
concerning whether the CBI teaching staff will consist of “computer resource
teachers" or of actual content-area teachers.

Decisions on these important issues are not easily reached. Three factors
should help to constrain the possible choices into those feasible for the specific
school system: the needs ofthe school system, the priorities of the school system
and the fiscal resources available inthe school system. Different school systems
will have different needs. For example, students in the elementary grades of a
school system may be lagging behind national norms in arithmetic skills, or
perhaps the high school college-bound students show particular weaknessas in
mathematical problem-solving skills or writing skills. Another need may consist
of a large language-minority population within a school system coupled with a
shortage of bilingual teachers. If chronic enough, any one suchneed could serve
to focus the CB! program in one particular direction.
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Priorities will also differ across school systems. One school system may
decide that it wants to prioritize the college preparatory program and define as
one of its goals to graduate seniors who are extremely well-prepared for college-
level work. Another school system may decide that in today's world, what any
citizen needs is to be computer-literate upon graduation from high school.
Priorities like these will help define the type of CBI program selected.

The last factor, fiscal resources, will often determine whether the school
system will adopt a very modest CBI program, a very ambitious program, or no
program at all. A school system may have needs and priorities which clearly
point to a particular type of CBI program, yet it may not have the resources
availableto implement the desired program. With teachers underpaid and school
budgets increasingly lean, how to make the best use of available resources is not
always obvious. When the price of a few computers and associated software
rivals the hiring of a new teacher to alleviate a work overload, the choice could
favor the increased teaching power brought by an additional teacher.

Hardware Considerations

Among the most important considerations are those related to hardware.
Today, there is awiderange of computer brands and types, and anaccompanying
range of prices. For microcomputers (or “micros” as they are usually called)
there are a number of manufacturers such as Apple, Commodore, Digital
Equipment Corporation, IBM, Radio Shack and Zenith, to mention just a few. A
significant number of manufacturers market “clones” of popular microcomputer
models such as the IBM-PC. The prices of micros vary drastically, from a few
hundred dollars to several thousand. What is likely to remain true is that as
computer technology continues to make significant advances, the price of
micros will continue to decline.

The machinations of the micro industry during the last decade are nothing
short of amazing. Starting with the production of the first low-cost micro by
Apple Computer Corporation in the mid 1970s, the micro industry has undergone
radical changes. The original Apple || micro was quite powerful and advanced for
its time. However, the Apple |1+ and |le micros that are so popular in schools
across the country are primitive by today’'s standards. This places several
limitations on the range of educational applications that can be run on these
comgutqrs. :

ypically, micros are used by a single user to run a single program; this
program is loaded into the computer's memory from a magnetic storage device,
such as afloppy diskette, and executed. One interesting application of micros is
to interconnect them into what is called a “network.” A network of micros is
capable of various advanced features. For example, one of the micros in the
network (usually the one controlled by the teacher) can be designated as the
“master” or“host"; any program that is loaded on the host machine and executed
is displayed on the other micros in the network. Another feature possible with
networked micros is the ability of the master micro to “tap” into any one microin
the network and see what that user is doing; this allows a teacher to view the
progress that any student is making at any time. Similarly, the teacher or a
student can be working on an example on one micro while all the users in the
network watch. The cautions that must be exercised with networking are that
additional software and hardware are necessary to set up the network, and that
many software packages will not run on a networked system of micros.
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More powerful than micros are the minicomputers (or minis). Minis are used
in educational settings usually consist of a central unit with a number of remote
terminals linking to the central unit. Whereas micros, in their typical mode or
operation, are single-user machines, minis are multi-user machines. In addition
minis are capable of performing multiple tasks simultaneously (or multi-tasking),
whereas micros are capable of performing a single task at a time, namely the
program that is loaded into memory and executed. For example, a mini can be
running a math'tutorial for one student, a vocabulary skills builder program for
another student, and at the same time be “listening” as a teacher inputs class
grades. These minis are typically in the tens of thousands of dollars price range.
Because of the rapidly advancing technology in the computerindustry today, itis
becoming increasingly difficult to distinguish between micros, minis and
“midis.” An illustration of this is the "PRO" series of micros manufactured by
Digital Equipment Corporation. These rather powerful micros are capable of
multi-tasking and for all practical purposes are equivalent or superior to many
minis on the market, but for the fact that they are single-user machines. At the
time this article was written, these micros retailed in the three- to 12-thousand-
dollar range depending on options—a reasonable price considering the
computational power.

A detailed discussion of hardware issues is beyond the scope of this article.
We conclude this brief discussion of hardware with a word of warning. We
strongly advise against basing the decision of what hardware to purchase solely
on one single factor, such as price. Computer technology will continue to
improve and in considering what hardware to purchase we must consider not
only tangibles such as price, technical specifications and reliability, but also
intangibles such as the likelihood that a particular computer company will still be
in business two years from now.

Software Considerations

Certainly as important, and perhaps more important, than hardware
considerations are issues related to software.

The type of software that will be used in the CBI program will likely
determine the hardware which will run it. There are two distinct choices for the
type of software that can be used in a CBI program. The first choice consists of
purchasing a complete software package which usually covers several years of
material in one or several topics. We will call this type of software an “extended
software package.” The second choice consists of selecting a number of
individual software packages each covering a particular topic orseries of topics.
We will call this second type of software an “individual-topic software package.”
This second type of software comes packaged in some form of magnetic
medium, such as a floppy diskette, and is designed to run either on individual
micros or on networked micros. We will begin by discussing extended software
packages.

An extended software package is desighed to run on a minicomputerand al!
of the “lessons” are stored centrally in the mini's memory. Typically an extended
software package works this way. The mini maintains class rosters with
appropriate information on the topic or topics that each class (and therefore
each student) will be covering. When a particular student in a particular class
signs on the system, the appropriate topic is presented to the student at the
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appropriate level. An extended software package has a number of sophisticated
features. Through an elaborate bookkeeping process, the computer keeps a
record of each student’s progress in every subject covered and tracks each
student on a path designed to fit that student’s specific needs. A student is
tracked onto the next level or topic at mastery of the current level, with mastery
typically defined as a 75% success rate on a series of assessment exercises and
problems. With this system, a student who is having difficulties with a particular
concept or topic keeps recelving tutorials or drill on the same topic until mastery
is achieved. Due to the flexibility of this tracking system, any two students from
the same class will very likely be at different places in the CBI curriculum. A
particular student, for example, could be working at a level equivalent to third
grade Iin arithmetic, and fourth grade in reading.

An extended software package is generally purchased with all the hardware
necessary to run It as one complete hardware-software package. The cost Is
generally between $50,000 and $150,000, and the number of students who can be
serviced simultaneously ranges from 30 to 120. One such package is marketed
by Computer Curriculum Corporation of Palo Alto, California, and covers
mathematics, reading, and language arts for grades levels 1-7 using a drill-and-
practice format, as well as “advanced” subjects like algebra and computer
programming for high school-level students. Another package covering the
complete K-12 mathematics curriculum will soon be marketed by WICAT
Systems of Provo, Utah; this package will go beyond drill-and-practice by
attempting to improve students’ conceptual understanding of mathematics as
well as their problem-solving skills.

Extended software packages have both advantages and drawbacks.
Purchasing a complete curriculum is one advantage. This translates to sub-
stantial time savings, since it no longer will be neceseary to spend many hours
deciding which individual-topic software packages to buy from the thousands
available. Also, extended software packages usually come with explicit imple-
mentation instructions thereby alleviating the headaches associated with
implementing a CBI curriculum consisting of many individual-topic software
packages. The most important advantage of extended software packages It that
there are usually several research evaluation studies avallable on the ef-
fectiveness of the package. As will be seen, the effectiveness of some of these
packages is quite impressive.

The extended software package by Computer Curriculum Corporation
(CCC) mentioned earlier has been evaluated by a number of independent
sources (Ragosta, Holland and Jamison, 1982; Brust and Carver, 1984; Abram,
1980; Hotard and Cortez, 1983). Findings from these studies consistently
indicate that students make substantial gains*, especially in the area of mathe-
matics, while spending seemingly little time on CBI activities. In the CCC curricu-
lum, studsnts spend either 10 or 20 minutes per day on CBI, depending on the
topic and level of material. Findings from the studies referenced above include:

e With only 10 minutes of CBI in mathematics each day, students made
significant gains in computational skills compared to control students receiving
no CBI.

o With 20 minutes of CBI In mathematics, students doubled gains in
computational skills.

*The student galns were measured by standardized {gsts, such as the Calllornia Achlevement Test
and the Comprehensive Test of Baslc Skills. 1
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* The mathematics gains of students receiving CBI increased as the
number of years which they received CBI increased.

* Thegainsin thesestudies ranged between 1.2 and 2 years of achievement
for each year of CBI instruction.

* Students who were 1.5 or more years behind in arithmetic skills in grades
5-8 averaged gains of 1.2 years under CBI.

Despite these impressive results, there are some drawbacks to extended
software packages. One drawback is the rigidity of the package. There is no
possible way to add instructional material to the package, or modify instructional
material within the package. If a school wants to use word processing as part of
an English composition CBI program, or include in the CBI program a new
mathematics software package which has received excellent reviews as a tool for
improving problem-solving skills, it will not be able to do so under a program
based on an extended software package. Another problem is that these
packages are very expensive, although considering thata package like the CCC
curriculum can serve up to 128 students simultaneously, the price is not
unreasonable on a per-student-hour basis. One definite drawback of a mini-
computer-driven CBI program is that if the minicomputer breaks down, all
computer-based instruction comes to a halt until the mini can be serviced.
Finally, despite impressive gains in computational mathematics, there is no clear
evidence that drill-and-practice packages, such as the CCC curriculum, are
effective at improving problem-solving skills. | "iture evaluative studies of the
forthcoming package by WICAT Systems will help to assess the ability of an
extended software package to improve both conceptual understanding and
problem-solving skills in mathematics. -

If an extended software package is inappropriate, the other choice* is to
purchase several individual-topic software packages spanning the range of
topics that will be covered by the CBI program. Almost every major mathematics
textbook publisher has a “complete” curriculum available. Individual-topic
packages and extended software packages are different in several ways. On
difference is that individual-topic packages generally have to be loaded into the
microcomputer’s memory before each use. Further, individual-topic packages to
not have a tracking feature that evaluates student performance and places
students onindividual paths especially designed forthem, although some have a
simple “bookmark” feature which remembers where each student ended the
lesson. The next time the students sign-on the computer, they will be restarted
from their own bookmark positions.

As was the case with the extended software packages, both advantages and
drawbacks are associated with individual-topic software packages. One ad-
vantage with individual-topic packages it that they are relatively inexpensive.
Also, since they are designed to run on micros and micros are also relatively
inexpensive, one can start with a very modest CBI program consisting of a few
microcomputers and a small library of individual-topic packages and later
upgrade the program as resources permit. Individual-topic packages also offer
flaxibility; topics can be added or deleted from the CBI curriculum depending on
the school system’s needs. In a subject like mathematics large numbers of
packages on the same topic give one a large selection from which to choose; for
example, if there is a need for a package to cover addition and subtraction of
fractions, more individual-topic packages are available than any of us will likely

*There isathird choice, namely to commission the develo, ant of the software needed. Since this Is
very expensive and time consuming we do not consider lg hble option.



52 A Modal for Assessing and Meeting Needs in Instructional Compuling

have time to preview. Finally, a CBI program using individual-topic software
packages will degrade gracefully—that is, If one or two micros maifunction, the
software can still be run on the remaining functioning machines so thatthe whole
CB8I program does not suffer.

A long list of drawbacks is associated with individual-topic software. That
many packages are available covering the same topic can be a drawback as well
as an advantage. Packages on the sametopic vary drastically in quality and price.
It would be too time-consuming to preview all the packages avalilable on each
topic before selecting one to purchase, so purchasing decisions are usually
based on factors such as descriptions available in catalogues; word-of-mouth
recommendations, reviews published by educational computing magazines, or
reviews conducted by agencies such as EPIE. Since there are so many new
individual-topic software products being produced, agencies like EPIE are not
even able to keep up with them; in fact, it would be quite unmanageable to read all
of the EPIE software reviews available in a subject like mathematics.

Another drawback centers around copyright restrictions. When an in-
dividual-topic package is purchased, the buyer agrees that it will only be used on
one specific micro. To make multiple copies of the software and distribute It
among all the microsin aCBl labisillegal. Many software companies enforce the
copyright laws by selling copy-protected diskettes which cannot be duplicated.
To be forced to purchase multiple coplies of the same software package for all of
the micros in the CBI program can get very expensive. Even if multiple copies of a
particular package were available, another drawback concerns the logistics of
distributing 20 or 30 diskettes so that they can be loaded onto each micro ina CBI
lab before any learning can take place. Distribution and collection of diskettes for
seven or eight periods a day can create significant disruptions in a CBI lab.

Perhaps the most important drawback is individual-topic software packages
is that virtually no information is available on the effectiveness of these packages.
This Is easy to understand. With so many individual-topic packages on the
marketitis literally impossible to conduct rigorous evaluations of an appreciable
number of them. Some perceptive reader might ask why publishers of software
do not commission evaluative studies of their products before marketing them.
One reason Is that to conduct a careful evaluation of the effectiveness of a
productis both time-consuming and expensive. Another reason is that publishers
do not want to risk a poor evaluation of one of their own products.

Avoiding False Economies

We would like to conclude this major section by offering a warning about
two tactics which, in the short run, may result insaving money, butin the long run
may resultin wasted resources. One quandary will likely be the issue of choosing
between the substantial initial investment associated with purchasing hard-
ware/software for an extended software package or the more modest initial
investment associated with purchasing hardware/software for a CBI program
which uses individual-topic software packages. We point out that even though
the initial investment for an extended software package and a minicomputer may
appear to be high, the actual cost-per-student-hour may be lower than that for a
library of individual-topic software packages and the equivalent number of
microcomputers.
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The second practice which we advise against is the “let's buy brand X to
match what we have." Often a school wlll have a small number of a certaln brand
of microcomputer. The two Apple lle or the three Radlo Shack TRS-80 micros
that may reside at two hypothetical schoois may have been the result of
equipment donations by local businesses, or perhaps the result of a small excess
inthe school's budget atthe end of some year. A school or school system which
has signlficant funds available to purchase hardware and software to initiate a
CBI program should plan their CBI program by glving careful conslderatlon to
the Issues discussed Inthls article. To center anew CBI program around a small
number of micros and a small software library justso that these resources do not
“go to waste” is very unwise.

Implementation of The CBI! Program

Implementation of a CBI program also requires careful planning. Before the
implementation phase can be appropriately planned, the following questions
have to be answered: How many terminals (l.e. either microcomputers or
terminals connecting to a minicomputer) will there be in the CBI program? Is
there adequate housing avallable for these terminals? If a minicomputer in the
CB! program requires air conditioning, has the appropriate location been
identified? If there will be terminals in more than one school, is there adequate
space to house them in all of the schools? Have there been safeguards installed
to preventsudden electrical power surges which can ralse havoc with computers?
If the CBI program requires networking several micros, has the appropriate
wiring been installed? If the CBI program consists of an extended software
package running off a central minicomputer, has the appropriate wiring been
installed so that the terminals can communicate with the minicomputer? And in
those cases where the terminals reside in a different building from the
minicomputer, have the phone lines and modems been installed to allow com-
munication with the minicomputer? If these questions are not considered with
enough lead time, the entire CBI program could be delayed for months due to
some uncontrollable event, such as delays by the phone company in installing
the necessary phone lines needed to communicate with a minicomputer.

A mechanism must also be in place for servicing hardware. Considerable
wear-and-tear is associated with hundreds of students working onthe computers
on a daily basis, Without the ability to service equipment quickly and efficiently.
equipment breakdown can cripple a CBI program. The need for efficier.
maintenance is more crucial with a minicomputer-based program; since the
minicomputer is at the core of the entire system, any malfunctions will bring the
entire CBI program to a halt. There are two common methods for dealing with
maintenance. One is for the school system to hire a technician whose job
consists of keeping the hardware in the CBI program running smoothly. The
other is to purchase a maintenance agreement with the company or local store
from which the computers were bought. In either case, maintenance is an
expensive but necessary item in every CBI program and care should be taken to
budget the funding for it.

Another important consideration is the logistics of cycling the students
through the terminals in an orderly fashion. In pull-out program where students
receive 10 minutes per day of computer instruction, there has to be careful
scheduling maintained to ensure that the duty cycle of the terminals is high, and
that students do not waste time traveling to and from the terminals. In the case of
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a program using individual-topic software packages, there should be a regi-
mented and efficient procedure for the students to sign out and return the
diskettes at the beginning and end of every CBI session; the lack of such a
procedurewill resultin lost or damaged diskettes as well as inefficient use of the
students' and the computers' time.

Before a CBIl program can be implemented, the teaching staff that will be
using it must be adequately trained. If, for example, the computerwill be used for
math instructionin a moderate size school, there will likely be between 5 and 10
teachers who will use CBI as part of their curriculum. It is very likely that all of
theseteachers will require training in the use of the CBI facility. This training may
take a substantial amount of time. If the teachers do not have much spare time,
this training may present some difficulties. The questions that have to be
considered here are: How many teachers will require training? How will the
training be coordinated so that all teachers participating in the CBI program are
adeqguately przgared by the time the CBI program is implemented? Who will
carry out the training? Will teachers be compnensated for the time they spend in
training either by academic credit or additional salary? Will the training be
carried out locally or at some remote location such as a community college or
university?

Training considerations largely depend on the type of CBI program chosen.
With a pull-out program in which the CBI facility is managed by a computer
resource teacher, the training required of the content-area teachzrs will likely
consist of instruction concerning integration of the computerwith the curriculum.
A CBI program centered around individual-topic software packages will likely
require that teachers receive substantial training. There are several reasons for
this. Since programs based on individual-topic software are not as cohesive as
programs based on extended software packages, the content-area teachers will
need to be much more familiar with the actual content of each package in the
software library. Further, if an individual-topic software CB| program is managed
by the content-area teachers and not by a computer-resource teacher, these
teachers will need to be familiar with all the idiosyncrasies of the different
software packages so that the teacher will know exactly what to do when a
computer "hangs up” on a particular student

Teacher training can be conducted in a number of different ways. One
approach isto have the computer-resource teacher(s) or theschool’s computer-
coordinator perform the actual training at the school where the CBI facility
resides. The obvious advantage with this approach is that the teachers can get
hands~on experience with the actual computers that they will be using. Another
approach is to hire a computer training consultant to conduct the training
program. There are two other choices worthy of consideration. One is to
investigate the educational computing courses at the local colleges and
unjversities. There may be an excellent selection of courses at a nearby
university which can be supplemented with local training to suit the needs of the
teachers. The second choice is to obtain the training by means of a teacher-
outreach educational program. There are teacher computer-education outreach
programs (one such program at Leslie College in Cambridge, Massachusetts
has an excellent reputation) whereby an instructor travels to the local school
system on a few weekends to provide intensive training on certain preselected

topics.
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Evaluation of The CBI Program

After the CBI program has beenimplemented, periodic evaluations must be
conducted to assess the program’s effectiveness. the evaluation component will
serve several functions. First and foremost, it will determine whether or not
computerinstruction resultsin studentgains whichare significantly* higherthan
the gains achieved without CBI. If the gains achieved by using CBI are not
significantly higher then the CBI program should be scrutinized to see where
improvementscanbe made. Caution should be taken toassure that the scrutiny
is complete. It may be that the program’s lack of effectiveness is not due to the
choice or quality of the subject matter covered by CBI but rather to the wav the
CBI program has beén implemented; one possible cause of the lack of
effectiveness could be that students need to spend more time on the compu.2.
than the time they are currently allotted. On the other hand, impressive gains
achieved by the CBI will help to justify expanding the CBI program to include
more students and more schools within the system.

The evaluation process itself must be designed carefully. If there is a flaw
with the evaluation design, any findings, whether pro or against CBI, will be
totzlly meaningless. We now mention the components that should minimally be
instuded in evaluating a CBI program, and strongly advise that a school sysiem
seek the expertise of a statistical evaluation specialist when pilanning the
evaluation component. In evaluating whether one method for doing anything is
better than another method, there must be a "treatment group” and a “control
group.” For the case at hand, the treatment group consists of students receiving
computer instruction. The control group consists of students who are not
receiving computer instruction. In the event thatall studentsin a school orin the
school system are receiving computer instruction, then the control group can be
comprised of students from previous years who were not part of aiiy CBI
program; if this is the case, however, the treatment group must be appropriately
matched to avoid adesign flaw. That is, one has to make sure that the students
from the treatment group are not being compared to a control grcup comprised
of students who received instruction at a school different from that in which the
treatment group is enrolled.

The most typical form of evaluation is to select scme standardized measure
of achievement, such as the California Achievement Test, and administer it to
both the treatment group and the control group. Differences in the performance
levels of these two groups are then evaluated for statistical significance. The
school system may choose to develop their own assessment test to use in the
evaluation process. The locally developad assessment test may provide more
flexibility in measuring areas which may be of specific interest, such as ability to
solve mathematical word problems. We have aword of caution to offer in cases
where a locally developed assessment test is used, namely that before this
instrument is used in the evaluation, it must be validated for reliability, where we
use “reliability” in the statistical sense.

*We use “significantly higher" in the statistical sense. That Is, dc the gains achleved by the CBI
students exceed the gains acfeved by students not recelving computer instruction by amergin lerge
enough that it could not havs happened by accldent.
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Concluding Remarks

It should be evident from the previous sections that planning a computer-
based instructional program is a major undertaking. To make well-informed
decisions requires expertise covering topics in curriculum, hardware, software,
implementation, and evaluation. We will now offer Some suggestions on finding
possible sources of information to help in the decision-making process, and on
finding possible sources of financial support to help in the implementation
phase.

The expertise provided by consultants can be a valuable source of
information. Initially consultant fees may appear to be expensive butin the long
run the investment can result in substantial savings of both time and money. A
good consultant, if provided with the constraints that the school system wishes
to impose on their CBI program, can provide advice on which CBI programs
could prove effective, on hardware/software issues, and on financial sources
whichcould betappedto support the CBI program. Whatis more difficult to state
is how one goes about finding a ‘good” consultant, or more appropriately, a
consultant to meet the needs of the school system. There is no “best way" to
search fora consultant—we can only suggest that the following organizations be
asked to recommend possible candidates: 1) Universities with reputable
“computers in education” programs, 2) School systems with successful CBI
programs, and 3) Federally funded education labs and centers with “technology"
programs, such as the Educational Technology Center at Harvard University or
the Appalachia Educational Laboratory.

There are four other sources of informatioi: which we strongly recommend.
The first consists of visiting schools which hzve successful CBI programs. Site
visits are the best opportunity to assess whether a similar program is feasible at
one'sownschool. Further, site visits are very useful foridentifyingnotonly what
features make that particular CBI program effective but also what mistakes (if
any) were madein designing and implementing the program so that these are not
repeated. A second source of information is the articles and reviews that appear
in the numerous educational computing magazines available today. A third
source is various publications distributed by professional organizations such as
the National Council of Teachers of Mathematics. Finally, the many conferences
held each year under the general rubric of “computers in the classroom” ¢an be
quite informative.

We have a number of suggestions to help defray the costs of implementing
and operating a CBI program. Collaborations between several schiocl systems/
districts can be financially advantageous. For example, since a minicomputer
can service several remote sites, two or more school systems could share the
costs of establishing a joint CBI program based on an extended software
package. School systems could also form purchasing collaboratives and
negotiate attractive purctasing agreements that would result in significant
discountson hardware/software. Another possible source of funding are Federal

. programs; although monies from many Federal programs cannot be used to
‘purchase equipment, they can be used to defray the costs associated with
personneiand operating expenses. Finally, we strongly urge that school systems
seek support from the local private sector. Local business and industry are
usually overlooked :as a source of funding, however, they are often favorably
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disposed toward supporting worthwhile “causes” that serve to enhance their
community image.

Up to now, no mention has been made of the important role that establishing
the appropriate channels of communication plays in the success of a CBI
program. The planning, implementation and operation stages can be greatly
facilitated if the prograin gains acceptance and support from parents, teachers
andthe school system's administration. To achieve acceptance and support, we
suggest the following: 1) A written summary of the plan should be disseminated
which states the purpose for establishing a CBI program and the program's
intended goals, 2) When the CB! program is implemented, an “open house”
should be held to show patents the facility, and to explain to them both the typie
of CBI program that their chi!dren will be using and the expected benefits of the
program, and 3) The findings from studies evaluating the program’s effectiveness
should also be disseminated. We should be aware that computer-based
instruction can be intimidating, especially tc a teacher who may fear that a
computer may someday replace him/her. Keeping all interested parties well-
informed will not only help ameliorate fears but also help the program gain
acceptance.

We have covered quite ari extensive list of issues that stiould be considered
whey planning a CBI program. As formidable as the task may seem, farsighted
educators must recognize that the use of computers in education will continue to
grow at an everincreasing paceoverthe nextfew years. Itis therefore imperative
that care, vision and sensitivity be exercised in shaping the future of using new
technologies in education.
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Appendix A

Needs Assessment Process Manual

Activity 1: An Overview of the Conference—Its Purposes and Processes.

Welcome to the State Conference on Educational Needs Assessment for
teachers using microcomputers in the teaching of basic mathematics. This
conference is sponsored by AEL, the Appalachia Educational Laboratory, and
NIE, the National Institute of Education.

This conference is one of four being conducted in the states of Kentucky,
Tennessee, Virginia, and West Virginia. It is a part of the Technology and Basic
Skills (TABS) Program of AEL. The purpose of the program is to identify needs of
teachers using microcomputers for instruction and to provide some assistance
in coping with those needs.

Unlike many of the traditional teaching tools, the microcomputer presents
new problems and issues that are outside the experience of many experts in
education. Rather, expertise in the use of microcomputers for instruction lies
with teachers such as you who have picneered the use of this exciting new tool.
Thus, you have an important perspective regarding the needs of teachers
involved in instructional computing. We want to know how you perceive those
needs, and so we have convened this conference for that express purpose—to
learn what you consider to be the most important issues regarding the use of
microcomputers for instruction—particularly in the basic mathematics class-
room,

Before going any further, let's seewhoyou are. You'll discover thatyou have
somethingsincommon. Eachof you has used computersin the classroom. You
are allteachers of mathematics. And, of course, you are all from the same state.
Onthe other hand, there are some differencesamong yott. Youteach students at
different grade levels. You teach at schools of varying size located in diverse
kinds of communities. You usedifferentkinds of computers and various software
programs.

Let's now take a few minutes to meet each other and to find out where we're
i:omand whatsome ofthose differences are. Let's begin ourintroductions with...

(A round of personal introductions)

Again, thank you for coming. In inviting you to this conference, we have tried
to bring together experienced computer-using teachers and, at the same time,
assemble a group representative of the diverse educational settings in the state.

As the "experts” inthe field, we hope you can help us identify answers to the
question that drives this conference:

“What, as a group, do you consider to be the most important needs of
teachers using microcomputers in teaching basic mathematics.”

Now aword or two about the processes we'll be using to address our guiding
question. Between now and mid-afternoon today when the conference adjourns,
six important activities will take place. You will be intimately involved in all six of
these activities, and taken together, they will result in a major product: a display
of what you, as a total group, consider to be the most important needs of
computer-using teachers ofthis state—particularly regarding basic mathematics
instruction.
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Here's a list of the six activities that will comprisa the conference:

1. An overview of the conference—its purpose and processes

2. Generating initial need statements in four small groups

3. Searching for clarity and understanding within each rv« ;=

4. Confirming clarity across the groups

5. Preparing each group's product—a set of refined ne. % 5. ments

6. And, then rating the importance of the needs described in the need
statements.

The first five activities will comprise thismorning's session. The sixthactivity
will be our major activity this afternoon.

During the lunch hour, we wlll introduce a somewhat different perspective.
At that time, we will share with you some information about AEL as well as more
details regarding the TABS program. We will explain how the needs you will
identify today will become the basis for the development of practical solutions to
help teachers, such as yourselves, to cope with those needs.

For several reasons, we think you'll appreciate tne specific processes that
we'll be using during the conference:

First, in about 6 hours, the processes will move us from a blank sheet of

paper—in fact, many blank sheets of paper—to a list of educational needs

and a clear indication of their relative importance.

Second, the processes are group processes, so they are designed to
produce a final productthatis more than a simple collection or aggregation
of each person’s individual input.

Third, the processes require you to structure your input in particular ways,
so that the resulting information can be generated efficiently and presented
most usefully to those who await it.

Fourth, in the interest of producing a product that is truly a group product,
the processes require public display and review of much of your
deliberations.

Fifth, and perhaps most important, the processes require you and the
conference staff to view each other in very specific ways.

You are the “content experts” in this conf2rence—or, to putitanother way,
we look to YOU for the substance of our conference.

In effect, then, YOU have the content, WE have the processes. Together. we
can create an effective conference and a useful product for those concerned
about improving education in this state through the use of computer assisted
instruction.

Let us now proceed to Activity 2.

Actlvity 2: Generating initial need statements in four smail groups

Thisis the first substantive activity of the conference, but before we begin it,
you need a little more information: ’

e about what we mean by a “need statement,” and

e about the particular procedures we'll be using to generate these need
statements.

b1 :



A Model for Assessing and Meeting Needs in Instructional Computing 61

If someone were to ask you right now to identify your greatest need, you'd
probably answer in a word or two. For instance, you might answer with the
phrase, “more authority on the job." You might identify “a new car” as your
greatest need, or you might simply respond, “a cup of coffee.” Think about each
of these answers to the question, for each of them probably Identifies a
prescriptlon or solution to a need rather than to the need itself. For instance, you
need “money” because that may be the best way to obtain something that you
don’t now have. And you need “a new car,” not just to have a new car, but rather
because you need to get from here to there.

The pointis that when we're asked to identify needs—whether our own or
someone else's—we typically identify prescriptions or solutions rather than
expliclt needs. Ouranswer to the question, “Whatdo youneed?" is usually nota
need at all, but rather a specific way of satisfying some need thatreally remains
unarticulated.

The danger in identifying prescriptions rather than needs is twofold:

First, the need itself remains implicit, unarticulated, and assumed, so we can
never test to see If it really is a need.

Second, there are many different ways to meet the same need, and tunnel-
vision on a particular prescription literally blinds us to considering those many
alternatives.

Thus, throughoutourwork today, we want to avoid prescriptions as much as
possible, and we want to focus instead on actual needs.

To help us do that, we're going to—quite arbitrarily—think of a “need
statement” as consisting of three parts or components:

1. areferent or a broad topic about which we want to describe a particular
need

4 2, a description of what I8 with respect to that particular referent or topic,
an

3. a comparable description of what Is preferred with respect to that same
referent or topic.

Here, for example, are three illustrative need statements, any one of which
might have been generated by several of us today:

Referent

1. Currentroom temper-
ature

2. Interest rates in the
U.s.

3. My kids

Description
of what Is
itisnow75inthisroom.

Interest rates are cur-
rently running at 11-13
percent.

They are many miles
from here.

Description of

what Is preferred
Thatisbeonly €8in the
room.

That rates be no more
than half their current
rate.

That we be together in
the same place.

Note several characteristics about these three illustrative need statements:
First, note that the three partsof the need statements—thatis, their referent,

their descriptions of what Is, and their descriptions of what Is preferred—are
interrelated to each other.

Second, note that assertions about whatis lend themselves relatively easily
to empirical evidence; assertions about what Is preferred do so much less

directly. ‘
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Third, as a consequence of the distinctions just drawn, you are likely to
accept or not accept as factually correct assertions about whatis, whereas you
may agree or not agree with assertions about what is preferred.

Fourth, in each of the above illustrations, the combined assertions about
what Is and what is preferred describe a discrepancy or gap, and that is exactiy
how we want to think about “needs" during the next few hours. A need (or need
stateinent) describes a discrepancy between what is and what s preferred. It
does not describe a prescription, solution, or action to meet some unarticulated
need.

Bzcause this definition of aneedis so important to the process we'll be using
during the conference, it's probably worth repeating:

A NEED (OR NEED STATEMENT) DESCRIBES A DISCREPANCY
BETWEEN WHAT IS AND WHAT IS PREFERRED.

Fifth, note that each assertion about what Is can stimulate a variety of
different assertions about whatis preferred: similarly, the same assertion about
what is preferred can be matched with assertions about what is that differ
dramatically in degree, if notin kind. All of which underscores the importance of
being careful as we can when we try to articulate what we perceive to be needs.

Last, note that historians heal with assertions about the past; futurologists
with assertions about the future. For our purposes today, our assertions will be
about present conditions—what Is and what Is preferred.

Let's practice for a few moments on this distinction between assertions of
what Is (A) or what Is preferred (B):

Indicate in the blank before each statement whether the statement asserts
What Is (A) or what Is preferred (B):

1.—__Flights into Chicago-O'Hare are rarely on time.

2.__ | wish the waitress would bring coffee without my having to ask for
it.

3. The world is a most unsettled place today.

4, The service during last night's dinner was excellent.

5. I'd like very much to return to the same restaurant tonight.

6. State employees received a 6 percent salary increase last year and

will probably receive another 6% this year.
7. _For my money, nothing's worse than a bed that's too soft.

8. There are 32 persons in this room right now.
9, There ought to be a law against things like that.
10. There already is.

Now, let's go over your responses and see how you described each
assertion.

(review response)

Now, you will generate a few assertions of your own. In the space below,
write two statements that describe what Is, either with respect to the world out
there~which inciudes others—or with respect to yourself.

1.
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2'

Let's take a moment to go over your responses.
(review responses)

And now, write two statements that describe what Is preferred, again either
with respect to the world out there or with respect to yourself. For the sake of
consistency, begin with the word “that.” You might want to relate the “that"
statements to the "what ic” statements you have just written.

1.

Again, let's take a moment to go over your responses.
(review responses)

Finzlly, using the format presented on the next page, generate one need
statement directly related to computer-assisted instruction. As you do, keep in
mind the characteristics of need statements discussed earlier (pages 2.2 and
2.3).

Description Description of
Referent of what Is what Is preferred

How did you do? Let's share some of these—not so much for the content, but
rather for their format as need statements.

(review responses)

Now that we've developed a format for stating needs, we're ready to begin to
tackle the big question:

“What, as a group, do you consider to be the most important needs of
teachers using microcomputers in teaching basic mathematics?”

To get at this question, we're going to divide into four small groups, each of
which will have 5-7 members and each of which will work simultaneously
through the same set of procedures for the rest of the day. Within each of the four
groups, which we've creatively labeled A, B, C, and D, we want as many
perspectives presented as possible. To that end, we have preassigned each of
you to one of the four groups. Your particular group assignment, along with the
perspective you represent, is indicated on your name tag.

You should also notice that we have set up four “stations” in this room.
Already formatted on a large piece of butcher paper at each station is the
three-part structure of a need statement: a space for identify a referent, a space
for writing a what Is assertion about that referent, and a space for writing a
comparable what Is preferred assertion (beginning with “that") about the same
referent. You'll also notice that each of the four stations has been designated A,
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B, C, or D so that you can find your particular group’s station.

When you're given the signal to disperse, go to your station, meet the other
members of your group, and, as soon as you can, designate someone within the
group to serve as the group's initial “recorder.”

¢ Vhe job of a recorder is just that—to record or transcribe directly on the
display chart before the group all of the statements of need that are
contributed by the other members of the group.

e Itis notthe job of the recorder to edit any of the statements orto question
their veracity or value. Rather, the recorder’s responsibility Is simply to
record as faithfully as possible—verbatim, if necessary—the need state-
ments offered by each group member. In fact, the recorder should ¢heck
regularly to make certaln that what has been recorded matches accurately
what was Intended by each contributor.

e Each need statementshould be written legibly and large enough so that it
can beeasily read by all membersofthe group. Number each statement as
it Is added to the list. When you fill up a sheet of paper, rehang it off to the
side, butstill within sight ofthe group. Let usknow if you need more paper.

e The job of the recorder should probably be rotated among group
members, both to share the task equitably and to give the recorder ample
opportunity to be a contributor to the list of need statementsand notjusta
transcriber of them.

e Finally, the recorder should use the black marker to record these
statements.

The name ofthe game here is group productivity—that is, generation within
each of the four groups of a large number of statements of need. The task is
essentially a brainstorming one, so the usual rules associated with brainstorming
should be followed:

e No questioning of the meaning or clarity of statements offered. Either
make mental notes or make notes on the sheets of paper provided in the
packet. There will be ample time later to raise questions and seek
clarification but to do so now will inhibit both the process and willingness
of group members to contribute.

e Similarly, no evaluation—either verbally or non-verbally—of any state-
ments contributed. Nothing will turn off group members faster then “put-
downs” that make them wish they'd kept their mouths closed in the first
place.

¢ No idle chatter that diverts the group from its production task.

Naturally, the pace of group contributions will depend largely upon the pace
of the recorder and the ability of other group members to keep on task and fill
every available moment with contributions. As a group member, be ready to
contribute a new need statement as soon as the recorder has completed the
current one.

Are there any questions?

If not, move to your stations, meet your colleagues, identify an initial
recorder, and begin generating as many answers as you can to this question:

“What, as a group, do you consider to be the most important needs of

teachers using microcomputers in teaching basic mathematics?"
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Activity 3: Searching for clarity and understanding within each group

The goal of the prioractivity was to generate in each of four groups as many
need statements as possible in a relatively shourt period of time. Because the
activity was essentially a production task, we ask you to avoid discussing the
items as they were generated, evenifyou did notfully understand them or agree
with them. This prohibition was designed, of course to increase group
productivity—not just intimidate you or devalue your participation as a group
member. Now, however, is the time to address the question of clarity and
understanding.

For this third conference activity, we'd like you to remain with your original
group, and, in a collaborative effort among all group members, we'd like you to
revisit each of the need statements generated in your group. Discuss each
statement, particularly with the person who generated it, and edit it to increase
clarity, striving continually to develop a common, shared understanding of its
meaning.

Whereas the prior activity called for minimal, overt group interaction, this
next activity calls for maximum interaction among your group’s members as
together you work to increase the clarity of each need statement. Note though
that the focus of group attention should be on the meaning of each statement,
not on the truth or value of its assertions.

Tocarry outthissearch for clarity and uncerstanding, we ask you to engage
in the following sequence of activities in your group:

First, identify a member of the group who is willing to serve as a kind of
“moderator” during this search for clarity and understanding. The moderator's
primary responsibility will be one of keeping the group on task, guiding
discussion of each item, soliciting reactions and comments—especially from
those who originally contributed the items—and generally helping the group
achieve consensus on the meaning of each need statar’ . **. ['his responsibility is
certainly not awesome, but it is important to the ¢ vy -*ective functioning.
OK, please icientify a moderator. Modzrators, ralse y>ur ° ind.

Second, identity another member of the group vthe :s willing to serve as
recorder during this clarifying task. As discussion of each need statement
suggests the need to revise, add, or delete words or phrases in the original
referent or in the original assertions of what Is or what Is preferred, it will be the
recorder’s responsibility to catch up these suggested changed directly on the
display chart—striking out words, adding new ones, reorganizing phrases, or, if
necessary, drafting entirely new statements. Make these modifications using the
red marker, so that group members can distinguish easily between the original
need statements and their revisions. OK, please identify a recorder. Recorders
raise your hand. :

Third, to get the process going, individually rate on a piece of paper, the
clarity of each of your group's original need statements. Read each complete
need statement carefully—that is, each.referent and its comparable assertions
aboutwhatls and what Is preferred—and, on thatreading, rate the clarity of each
complete statement on a simple three-point scale:

3: This need statement is quite clear; | think | understand it.

2: This need statement is moderately clear, but | do have a question or two

about its meaning. '

1: This need statement is pretty hazy, and ! have lots of questions about its

meaning. 6 6
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Fourth, process each ofthe original need statements, focusing on themone
atatime.Share verbally yourindividual ratings of clarity as you review each need
statement, forthe numeric ratings willenable you quickly and easily to see which
need statements are relatively clear to all and which require further discussion
and revision. Analyze the ratings carefully. Raise questions. Suggest alternative
phrasing. Invite the person who originally generated the item to explain points
that are unclear. And, with the assistance and agreement of that individual, edit
the statement as necessary to increase lts clarity.

The goal is two-fold:

e to achievereasonable consensus among group members on the clarity of
each statement, and

e to make certain that the intended meaning of each statement will be
reasonably clear to others outslde the group who have not participated in
its deliberations.

To increase the chances of achieving that goal:

e Add exar.les and lllustrations to assertions that are general.

e Make certain that the what 18 and what Is preferred assertions clearly
address the same referent. If a need statement—or even part of it—seems
to address two different referents, either splitit out into two different need
statements, or clarify the relationship between the assertions.

e If aneed statement really presents prescriptions rather than assertions of
what Is or the desirability of what Is preferred, work backwards to the
needs that those prescriptions are designed to meet.

Throughout this search for clarity and understanding, avoid discussing the
truth of what s or the desirability of what Is preferred. The purpose here is to
search for meaning, not for truth or vaiue. By the same token, of course, if this
search forclarity stimulates new need statements or alternatives to those already
onthe group’s list, by allmeans " “dthemto the listand process them for clarity
in exactly the same way you he .. . rocessed all of the other need statements.

A final suggestion beforev. ~ * - .'1. The rating activity with which you begin
the search for clarity is an i ...:*al task. Rate the statements on first
impressions of clarity using the rating scale. Don’t take too much time on the
rating process. Then begin consideration of each statement by quickly sharing
the ratings, to determine if editing is needed. Pass over those with a pre-
dominance of 3 ratings.

Actlvity 4: Confirming clarity across the groups

Atth .+ f..int, we want to reorganize our four groups for a few moments and
test brici'y «iid clarity of the need statements generated and refined in each of
the groups.

To do this, we ask that three members of sach group—excluding those
persons who served as moderator and recorder during the search for clarity—
volunteer to scatter themselves among the other three groups. Then when the
new groups are constituted and people have had a chance to meet each other, we
ask the three visitors to each group to do the foilowing:

67/
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¢ With the assistance of the moderator and recorder who can help you
through the editings that have been made, read each of your new group's
need statements. Essentlally following the same procedure you used
earller In your own group, rate the clarity of each need statement on the
same three-point scale.

¢ Whileyou are rating the clarity of the various need statements, discourage
thegroup's orlglnal members from adding verbal clariflcations that are not
stated explicitly in the written statements before you.

¢ V/hen you've read and rated each statement, share your ratings with the
group, and, even more important, share your reasons for those ratings.
Work together through each item, and share with the group’s original
members your sense of what each statement communicates and how
clearly it does so.

For those of you who are receiving these reactions to your group’s edited
need statements, take careful notes using the green marker on the dispiay chart.
You may not want to edit the statements permanently, preferring to awalt the
return of your three absent group members, but do try to catch up somewhere
the essence of the reactions and suggestions that your three visitors have to the
clarity of your group's need statements.

The intent here is certainly not to find fault. Rather, itis to bring to each need
statementthe perspective of atleast three individuals who have not been a party
to your group's deliberations, but who, in their own groups, have worked just as
hard as you have to maximizethe clarity of a comparable set of need statements.
By and large, this visitby three strangers ought to confirm the general success of
your group’s earlier search for clarity.

Let's see if it does. Identify the three group members who will scatter, send
them on their way, welcome your three visitors, and take advantage of their
willingness to test the clarity of your group's need statements. Remember, do not
spend & lot of time on the rating activityl Go to it!

Activity 5: Preparing each group’s product—a set of refined need statements.

Now that each group has taken full advantage of its three visitors and has
received from them the reactions and suggestions they have to offer, let's
reconstitute the original four groups and move into this fifth activity of the
morning.

Whenyourgroupis again together, take afinal look at your need statements.
Refine them as necessary or desirable in light of the reactions and suggestions
offered by the three visitors who reviewed the statements. Focus particularly on
those statements (or parts of statements) that appeared to have presented the
greatest problems of understanding for the visitors and on those statements that
. have been edited as a result of the visitors' reactions.

Then, when you're satisfied with your group’s product, please write each
need statement on the forms using the black pens provided. Identify the need
statement in the upper left-hand corner of each form with a combined letter and
numbsr (for instance, B-1, B-2, and B-3 for the first three need statements in
Groud B).

Please prepare these foerms—which represent your group product—as
neatly as possible, for copies ofthem will be used in this afternoon’s activity. We

63



68 A Model for Assessing and Meeting Needs in Instructional Computing

suggest that the moderator assign 3-4 statements to each group member to
divide the transcribing task. Do niot fill in the rating oortion of each form, i.a,,
leave the right-hand column on the form blank.

OK, take that final look at your need statem-nts, review ine revisions
suggested by yourthree visitors, and then prepare your group’s set of foarms. At
12:30 we hope to be finished with this last activity c¢i the morning. While we are
having lunch, assistants will make each of you a copy of all four group's
statements for use after lunch,

Activity 6: Assessing the importance of needs described in the revised need
statemants.

We're now ready to assess the importance of the needs described in each
statement produced this morning.

We want you individually to draw your own conclusions and to rate the
importance of the needs described in each need sitatement.

When you are rating the impc:tance of the items, consider:

o The personal priority you place on that need, and
¢ the potential impact on the state if that need can be met.

Each of you has been given an envelope containing the full set of need
statements produced by all four groups. Before you begin marking the scale on
the right-hand side of each statement, we would like to mention a few points to
keep in mind.

s Thescale maasuresthe level of importance you as an individual assign to
the need expressed in the statement—f{rom a high level of importance toa
low level of importance,

¢ There are also ques?on marksat the bottom of thescale. You should circle
the question marks (a) when you feel the statement is unclear, or (b} when
youfeelthatyou don'tunderstand the statementswell enough to berated.

¢ Please try to take full advantage of all five points on the scale. Avoid the
tendency toratethe statements always at the extreme high or extreme low
ends of the scale.

o Expect redundancy among the statements, since there will be repetition
from group to group. Rate all items, even if you feel you have rated one
previously that was the same or very similar.

¢ When you have compieted rating all of the need statements, please put
them back in their enveiope.

Before you leave, we have one final request. Please fill out the confersnca
evaluation form included inyourenvelope andretum it along withtherated:: 7.
statements. Thank you for all your effort today.

b
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Appendix B

List of Need Statements from Conferences

KTAO! REFERINT: Softwsre topics
VUNAT 18: All tests salike {n clasy becasuse computer not vesd
TOCFIRALD: Yests be diffeTent through computer Renerstioo

AATING 2.68
SYANDARD DL IATION 1.04
KTAO2 RYFERENT: Softwsre ctiterls

VHAT 18: Producers don”t gae f{aput from teschers
PALFIRALD: Producers tet fnpuc frow teschers
RATING 4.97
STAXDARD DEIVIATION 0.66

KTA0) REFIRENT: Software topice
VAAT 15: Students weak io computstionsl skjlle
PREFLARED: foftwere be 8vailsble to iwProve cowburscions! aki
RATING 4.00
STAXDARD DIVIATION 1.7

EYAOL RIFIRINT: Softwsre topics
VAAT 15: Host softvace drill snd praceice
PREFERRED: Nore aoftwere for solving word problens

RATING 4.)
STANDARD DIVIATION 0.63
KYAOS REFIRENT: Softwsre topice

UNAY 18: Problew aclving prograws lack tutorisis
PRLYLRNED: Yutorial software in problem solving

svailable

RATING 3.7%
SYARDARD DEIVIATION 0.94
KTAOS RIPIRENT: Plennink/direction

UMAY 15: Host teschers need help in uveing new progress
PRIFIRAED: RMesouTcs person be svailsble to provide help

RATING 3.96
SYARDARD DLVIATION 1.13
KTAOY REFIRIAT: Teacher incentives

WHAT 15: Teschers do not heve tilpe to previev soltvere
PREFLRKYD: leschers te tiveo tise to reviev svailable softvar
BATING s.p00
SYANDAKD DEVIaiION 1.04

KTAOS REFIREKT: Softwsre pteview
VHAT 15: Vendors do not sllov softvare previev
PRLFENREID: Vendors sllow previev of softvare

RATING h.57
STAMDARD DEVIATION 0.73
ETAOY REFEIRENT: Plenping/direction

WPAAT 15: Adwinistretocs doo°t Invelve teschers {o copp plan
PRIFURNED: AdministretoTs sesk tescher inmput in plenninl

RATING a7
SYANDARD DEIVIATION 0.78
[ 27314 DEFIAENT: Fundiog

VHAT 15: lach school distsict Duys cowputers on their own
PREFIRRID: fchoole be provided funds for equelity of purchess
RATING 3.03
STANDARD DEIVIATION 1.06

EYALL RUFURENT: Training, specific prog
VHAT 15: Most teschers unsvere Of clsssroom mansgesent soft
PALFERALD: Yoschers be wod? avore of snd treined {o Cl.Mgn.S0
RATING 2.9°

SYANDARD DLIIATION Vv
KYAL2 REFIRENT: - % rtess. student
UNAT 1€i Sowe foos, - avéed Cosputers Teotricted In use
TEXFERREID: Cosputers be boed eost efficiently
RATING 3.86
SYANDARD DEIVIATION 1.21
XYAL) REFIRENT: Tralning. cowpPutet use

VRAT 15: Neoy teachers don’t knov how to use zomfuters
PREFIRMEID: Training in vse be provided to thoae Vho need it
RATING 4.50
STARDAND DFVIATION 9.87

EYALA RIFIRENT: Softvare criteris
VHAY t5: Available softwarey roe relevent or chellenging
ll"l:ll'llllv: Softvare be pore relevent to student needs
3.

JDAXD DEVIATION 1.16

[} FLFINEN): Cosputes litetscy
VHAY 151 Napy seniors have nor uveed comjulers
PRIFIRAED: Computer literscy course be sveileble to #1) senio

/()

SLARDARD DEVIATION 1.11

XTALS REFERINT: foftwsre topics
VHAT 15: Scudencs viev Corpuler ute 83 fun snd gemes
PRAEFERNLY: Less gave softvere be svailsble

RATING 2.26
SYANDARD DIVIATION 1.42
[ANEY] REFIREINT: Softwsre topics

WHAT 15: Much msth sofcvers s garbege
PREFIRRED: Yote quality weth softusre be sveilable
RATING 4,08
STANDARD DLVIATION 0.79

ETALR REFERINT: Softwvase toplcs
WHAT 15: Srudents huve no shills in probler solvink sith co
PRLFLRKRT: Frudent. favelep skhille in cosputet problem solvin
RATING 3.64
STANDARD DEVIATION 1.09

KTALS lll‘:llk'ﬁ Hardwsre sccess

VHAY 1IS: ic voth students not sllowed in prograseing cls
PAEFRRAE Fseic wath students le slloveds In prograsming cls
RATING 2.63

STANDARD DFVIATION 1.10

KTA20 RLFERINT: Treipire, specific prox

WHAT 15: Nany teschers do not underatand LOGO In sath curr
PRLFERMED: Treining be provided in vse of LOGD in sath curr
by 1INC 3.2)
SYANDARD DIVIATION 1.07
KTA2) REFERINT: Treining, specilic prox

VHAT 15: Faby teachers do not understand pilot In ssth curr
PRLFIRNED: Yeachers proviced tralnink in pilot in math curr

RATING 2.82
STANDARD DEVIATION 1.26
xTA22 FEFIRENT: Ttsining, instruction use

VHAY 15: Most teschers frustreted iv {ncorporsting conpuger

PREFLRAFD: Yeschers lesrn retlods of itcorporeting computers
RATING 2.0
EYANDARD DEVIATION 0.98

KTA2) BEFEIRLKT: Softvare sccess
UHAY 151 Ruch softssre svaileble only for certain covputers
PREFLRALD: Softwere be prepared for wost popular sekas

RATING .30
STANDARD DEVIATION 0.9
ETAZS BEFERENT: Software criterls

VHAT 15: Little student feedbacl Siven atudrnts
PRLFLRKID: Provide quick feedbsck through use of computers

RATING 2.81
STANDARD DIVIATION 1.36
RYA2S REFEIRZREt Softwsre sccess

VHAT 15: Nany teschers use pirettd coples of softusre
PREFERNED: Teachers purchsse softvaTe desponsibly

RATING 3.48
STANDARD DIVIATION 1.12
KYA28 REFERINT: Softvare sccess

WHAT 15: Software i3 expensive
PRIFIRNID: Unptotected coples of software be provided schaols

RATING 4.04
STANDARD DIVIATION 0.9
KTA2? BIFIRENT: Software criteris

VHAT 15: Softvare certeidges not dureble
PRIFIRNED: Matacie re dursble than cortridges be svailabl

AATING 3.05
STANDARD DEIVIATION 1.28
FYA2M RLFIRINT: Paslioare sccess, student

WIAY 1F- Pokir cath piudent scheduled too Iittie in leb
FAZFEAAL 5. Basic wath student Rave more tiwe Ir cosputes lebs

LT .74
FYLADARD DEVIATION 0.96
EYA29 BPYFEREAT: Softvare ttfferis

a

VHAT 15: Software does not a~lov tescher editing
PRIFLARED: Software sllov tescher editing

RATING &.27
STANDARD DEIVIATION 1.08
ETA3D REFERFNT: Softwers .spito

VHAT 15: Too puch driil ond pre~ <o soltiare vsed
PREFIRPED: More softwere be uywl .t highec loevels of learnin
RATINC 3.76
SYARDARD DEVIATIDH 1.04
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11A31 ALFERENT: Plennind/éirection
WNAT 18: Nsuy edeitistrstrrs don’t urderstond comp in seth
TAETERAD: Administretors underetsrd vecfulneee of Tomp §n »s
AIATING b.b3
ATANDARD DEVIATION 0.79

1801 AETERENT; doltwere topice
WAA® TR: No ecfitvs to support stgte ekille list
L4140 N Softuere be eveileble to support ekills list

IATING 4,39
ATANDARD DEVIATION 0.7
RYDOZ AETEAENT: doltwere eccoere

MAAT 18; Wot snough softwere of quslity eveileble in echool
TUETEANED: Kore quelity softusre be svgiloble fa schoole
el

AATING
ATANDARD DEVIATION 0.67
11903 AZFERENT; Esrdwere ecces®, student

WEAT I8: Fev computers eyailable ip echoole
PAEYENRED: Rsch cleserove heve sdegquste nusber of computers

AATING A 64
ATANDARD DFVIATION 0.58
1904 REYERINT: Tsacher incentivee

WNAT I8: Teachery huve no time to study & prepste enterinls
PREFENAED: Study & prep tiwa be brovided teachsts

AATING .

ATANDARD DRVIAIION 1.34

17905 AEFZAENT: Traininy, computer upe
¥EAY 18: Teschere hsve ®neiery about using toeputers
PRATEIRED: Teathets be troined 1O uee rowputere

RATING AC
RTANDARD DFVIATION 0.8%
1806 AETRIINT: Intedestion

VHAT 18: Leck of rorrelation betueen ecftwere gnd texte
PREFEAAAD: Be correletion betueen software snd teate
JATING [ 1}
STANDARD DgvIAlIOR 0.8

Y907 REFERENT: Trainimy, cctputer uee
WHAT 15t Tepchers epend lis ')
PREFEARED: Fende-op vorkaheps Lo sva
BATING [P}
ETANDARD DEVIATION 0.%9

rainy to uee compute
sble for teerhote

(3¢ 11 REFERENT: Boftuste torice
MRAT 1g! Computer use 0ften coly drill snd prarvtice
PazreaRep: Migher loval thinking skills bs veed with ropputer

BATING 4,17
ETAPDALD DEVIATION 0.8%
tYP09 ALTENENT: Software ryiterie

WHAT 1$: Saue softvs d0est’t gecord student Tepponese
PREFEARED: Softusre provide record of studist responsce

BATING 3.30
STARDAXD DEVIATION 1.1%
mwno REFSAENT: Flanning/direction

NEAT 19: Saldo® segn ueiny compulere
PREFAANZD: Adminietretors ehow support of computer uge

RATING 4.3
STAFDALD DAVIATION 1.0
(31381 REFSIENT: Softuste criteria

WHAT 18t Wost eoftwsre does not provide etudant costrol
PRATIARED: Softwere provide more student coRtyol ovey proglss
RATING 3.70
STANDAXD DRVIATION 0.97

iz RATANENT: Softusre criterie
VEAT 18: Softwere direcrione lemythy
FREFAANEZD: Softysre directions be precive

BATING 3.6k
STANDAND DSVIATION 1.26
[L43¢] REFERENT: Flenning/direction

WAAT 18: Stote dopsrtwent doea’t provide ditection for CAX
FRATIARLD: Ststwe depsttwent provide dirverfon & treininm
(4 4.3

RAT
STANDALD DEVIATION 1.08

TYBI4 REFIRENT: Tisaniag/direction
NEAT 18: Loce) boerda do oot provide direction for CAl
PRATRREED: Llocal boaeds privide wore dirervion & training

RATING &8
STANDALD DEIVIATION 0.73
RYBIS RIrERSNT: Tisaniea/dirertion

NEAT 18: Adw 1sch visfon of lmportanre of cowputers for etu
FRETRRAED: Ade become knowledyeebly of sdvencing tech
BATING 4,26
STAXDARD DEVIATION 0.86

P?l

RYBLE AEFERENT: Porente
Wyal 13: Fereate desmonetrete snxiety with cospulete
PREFEANED: Tetente be Open lto trende end sdvenciny technolony

RATING 3,04
STANDARD DEVIAIION 0.98
arnz? REFERENT: Trafning, coppulrr uee

Te to use Towfulere
to lestn to uee COBpY

VWRAT 18: Teachcty not willing te 1
PRUFEARID: Tegchere develof williran

EATIRG 4.6
SIL¥DAAD DEVIATION 0.97
Y s DEFERRNY: Boltvere topice

VWEAT 15: Little softver
PRATEARED: Kare softusre dee

dealing with problem solviay
ing with problaw eolviag

RATING 421
STANDAID DEVIATION 0.97
tTa 9 REFERENT: Softveta criterin

WNAT 15: Softusre producers have 1ittlas imput fros teschage
PREFEARED: Saftuste produrers get mofe inpul fiom teschers

SATING A48
STANDAD DEVIATION 0,83
tnn AEFENENT: Tradning . compuler ube

VFAT 1$: Testhers & adm not willind te desl vith computers
PREFERRED: Btsif ofettate willingbees to deel with compate

RATING 4.09
S1ANDARD DEVIATION 0.97
TYaz? REFERENT: Boftusre crireria

WNAT 16: Softwere provide for linfted skil]l lovels
PREFERRED: Softwere pfovide multiple abill levele ia proyres

BATING 3.78
STANDAND DEVIATION 1.20
gl BITERENT: Treining. cospuler uee

NAAT 18: Daiveteity courves leck saplit.tione & heads o9

FREFZRAZD: Courses include applicativas & hends am

RATING [PL})
ATANDARD DEVIATION 0.73
XYAZ4 REFIAENT: Softuere cTiterie

MHAT 18: Softwera readebilivy diffirule
FALFZRAED: Yoftwere resdebility be st level ueed

WIATING 3.39
ATANDALD DIVIATION 1.37
xYCOl REFRRAEUT: Mardworte wcce etudent

MAAT 16: Nemy echoola do not hsve computers
FAETERAED: Igch orhool have adequete Mo, of copputers

IATING a7
ATARDAXD DIVIATION 0.%4
11c02 SEFIRENT: Tescner ircentivese

NHAT 18;: Yeocher don’t heve i o preview soflvera

FAETURIED: Teschere have peid time to preview softvere
AWUTING 3.96
ATAIDARD DIVIATION 1.1%

EYCO3 AEFERENT: Yrsinioy, 1mersuction use
WNAT 18: e teathere afraid of cowputete

TAETERIED: Tearhere feel romforioble veing rompurers for imstl
AATING 4,35
STAKDARD DEVIATION 0.08
BYCO4 AEFERENT: Irtegraticn

WHAT 183 The {e sbundente of soltuere
TREFERALD: There be sy uwey to rortelete op.neede with -allw

AATING 3.4
ATANDARD DEVIATION 1.0%

EYCOS AEFENENY; Computer literscy
WHAT 183: Not snough tise in curticulus for computer lit
FAETERPIL: ftudents heve rurriculue tive for compurer lit

AATING 3.4
STANDARD BIVIAYION 1.2
EYCOb AgFERENT; Treinind, {natruction uee

WHAT I8¢ Tearhere do not perceive ccr.:ter as wath T. tool
FaETEMIED: All teschere gerceive compir + wa teaching ool

JATING 3. 70
ATANDAND DEVIAIION .1
1YCco7 AETFERLNY; Softwere critetie

WHAT I8: Sowe softusfe to complicated {8 ateri-up
PAFTEANRD: BOftvysr~ Lo esoy 1O slarl=up

AATING 3,48
STANDARD DEVIAIION 0.99
A AEFERLNT: Computer literecy

enaT I%: Little rurrirolum yuidance for cooputer 1it
PALTEPRED: Be diatrict ecope end sequente for cosputer It
JATING 4,00
RTANDARD LEVIATION 1.13
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£1ICDY REFINENT: Hordw
WNAY 135t Moet ¢ roo
FAEFIRKLD: Clasaes ha
RATING s
STANDAND DEVIATIDN 0.96
[

grcip REFYRENT: Punding
WHAT 15: Not snough miney lfor softwere purrhaey
PAPFIRNED: More funde for softvars purchass
RATING b.28
SYANDARD DEVIAYIDN 0.62

¢ « Student
have onlY one of no coeputars
one par child or & 1ab

L ${3 1} REFERENT: Plenniag/direcsion
WHAT 15: Some adm heve Jirtle knowlege of comp e nat tool
PAEFERNED: Adm hawe have sdequats know s of corp ss tool

RATING 4,39

STAGDARD DRVIATIDN 0.99

KrCI2 REPERENT: Training, fnetrurtion uee

MNAT 153 Neny teschars heve little knowledge of Toop uses
PREPERRED: Taschars hawe knovledge of coPpular vas in cla

RATING 4.87

STANDARD DEVIATION 0.66

[ 3{F}] PRFERENT: Soft e topice

WAAT I8: Moot Progrems sre drill end prectice
PAEFERRED: Mors Progreme raquiring higher levrlas of thinking
faThiC 4417
STANDARD DEVIATIDN 0483

RICIA REFERENT: Saft e topice
¥HAT 15: Little software o8 sach besic math akill
PRAEFERRED: More softwére for sech bseic wath okill

RATING 3.9
STANDAND DEVIATIDN 1.07
xrcrs BEFERENT: Tredning, Jnstruction ues

VHAY I8t Educator on't o

PREFPERBED: Educators shate |
RATIRG 1.96
STANDAND DEVIATIDN 0.98

{dess cbout covputar inetrue
® about compuier imstruction

xT1C)1 6 REFERENY: Jntegretion
¥HAT 153 Meth text try to tesch pro
PREVESRED: Math texts not tasch progr
RATIRG 2.24
SYARDARD DEVIATIDN 1.45

wring
ing

ryCcy17 REFERERY: Integration
YHAT 152 No texts with corrsaponding spfrvers
TEIFERRSD: Thers be texts with correesponding eoftvere
RATING 1.8y
STANDAND DEVIATIDN 1.40

xYC19 REPERENT: Herdwats sctess, gtudent
¥HAT I5: Nor enough OC computer tise fof students & tescher
TREFERRED: Thare be OC time sveilabls for students & teschers

RATIRG 4,22
BTARDARD DEVIATIDN b.9%
tYC20 REFERENT: Har « student
WEAT I8: putar vee to gifed
PREFESRED: Computer inssruction be for all students
RATIRG 4,48
STANDARD DREVIATICN D.9%5
KYC21 REFERENTt Planning/direction

MNAY I15: No compatabiliny o0g herdwere & softwv
PAEFEZARED: Se compa nb(l;ly swopg hardwere & acft

RATIRG 3.52
STANDARD DEVIATEON 1.29
1rc22 REFEDENT: Plenningiijrection

WBUAT I8: Leck of hardwele & softwars purchess policies
FREFERRED: Be hardware & softwers putchese palicies

RATING
STANDASD DEVIATIION 1.41 '
KYC23 NEFERENT: Yredining, epecilic prog

WNAT I8: Teachers lack knowl
FREFERRED: Teachare hsve knowl

RATING .74
STANDASD DEVIATION 1.1
KYDD) NEFERENT: Softwars criteria

WAAY I8: Most softvars dull drill sad practice
PAEFERRED: Softwers enhance student sbjl{ties & be interestin

RATING 4,14
ATANDAND DEVIATION 1.08
'R1DD2 NEFEKENT: Solftvare sccans

WRAT I3: Linited swount snd veriety aveilebls in school
PRAEFERRED: More and variety of solcware be sveilsble i1 achoo
. RATING 4,09
STAWDARD DEVIAYION 0.9

K1DD) REFERENT: Softwafe acryén
VNAT 151 Moel softwe ovaryric . d

PASFERRED: More eoft nl rod.. . te yrice
RATIRG 9
STANDAND DPVIAYIDNM De95
RIDD4 NEFENERY: Softvare orcass

¥RAY 13: Limited quentity of quality softvers available
PREFERRLID: Unlimited copring be aweilable

BATIRG 4,04
BTANDARD DEVIAYIDN 1.5
KTDDS REFRNENT: Integraticon

WHAY 15: Foftwvere not cootdineted with curticuluw
PREFEAKED: Teatbooks produced with coordineted softvars

NATING 4.4
STANDAND DPVIAYION D.93
(34113 EEFERENY: Softwere critetie

WNAT 15: Much eoftware dofumentaticn tuo vigue
PREFLAKED: Battar softvere documentation for teacher

RATING 1.6%
BTARDARD DEYIATION 1.00
KTDD7 NEFERENY: Training, computer uae

WHAT 18: Nony teachets uncomfortable using romputers
PREFPERRYU: Teachar sanafoty by raduced
RATINC 1.8
STANDASD DEVIATION 1.1p

tet uae
nt to learo to wee computars

K1DDB REFERENT: Treining, col
WHAT 18: Many tescters don’t

TREFPRRED: 411 tesc -8 bs wliling to lsatn Lo uss computare
RATING N
STANDARD DEVIATION +.2D
EIDDY REFERENT: RHavdve

WNAY I8: Not epough hardwers in

PREFFARED: Thary be sufficiont hardvare {o a1l schools

LATING 4,70
GYANDAND DEVIATION [J%-1]
KTD10 REFERENT: Softvare scrase

WHAY 18: Soltw,
PREFERNED: Software pack
RATING 1.61
STANDARD DEVIATION 1.31

veileble for all coeputars
s be eveilebls for 413 mejor brand

EID11 NEFERENT: Treajning, computer use
WNAT I8: Computer u often pre teod in
PREFERNFLI: Computat be pressored in la

hoical torme
terns

RATING 93
ETANDAND DEVIATION 17
k1012 REFERENT: Hardwara sccess, tescher
WHAY 13: Many tesch have 1imjted eccess to hardvars
PREFEsNED: rdwe o woTe accosnible to all taschote
NATING 4,57
STYANDARD DEVIATION D.59
KID1} NY: Yrsining, computar uee
WAAT I8: Yeachare Vnwilling to iovest tinme to Jeara compete
PREFESNED: Yaechare by willing to become computar 1§
BATING 3.64
ATANDASD DRVIATION 1.33
E1Dl4 RETERENT: Jotegration

VHAT 18: Computer vee takes time from traditionsl clsssroom
PAEFERRED: Fiod vay of inteSrating coPpuler jnto clasaroom

RATING 4.pD
STANDARD DEVIAYTION D.98
¥1D13% REFERENT: Trsining, computsr use

WHAT I18: Nost teechars ueing computere lack training
PAEFERRED: Yeachure uaing computere have trainiog to do ao

RATING 4,26
STANDARD DEVIAYION 0.86
[3{21] SEFERENTI Tescher ine ives

MAAT 18: Yeschere s Dot o proviev msterisle
PREFERRED: Extrs time be provided to previev sod wviev resourc
RATING 4,40

STANDARD DRVIATION 0.82
E1D17 REFERENT: Yrainlug, fnesin. e
WHAY 15: Colla offer anly progre g ¢
PRAETERRED: Colle offer coursse in clasaroom use of computs
RATING 4,26
STANDARD DEVIATION 1.05
¥TDIB REFERENT: Planntug/direction

WHAY I8t No etete direction iu wes cf comput, in sducstio

PREPRRRED: §u stets diraction e uee of computers im aducetio
RATING 413
STANDARD DEVIATION 0.92
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RIDIY RYFINENT: !
VHAT 15: Post tariale, including supuy ° te culdpted
PRLTRERZD: Yors moderk ineapsnsive cvtcc 4 aveilaeble
RATING 2.8
EYANDARD DEVIATION 1,312
xT020 ERFINEKT: Inctegration

VAAT 1$: Teots dp not shov tovpuifls .0 wulovent

YNLFENYED: Teste shov computers se 1o nt
RATING 7.30
STANDARD DIVIATION 1.44
11021 RLFEINENT: Plenningldireccion

VNAT 181 Wpet tomputsT PrOgTS™e infcioted by 1-2 teschare
PRLFIRRED: Computer use be plenned developsent progrer

RATING 4.0D
STARDARD DEVIATION 0.90
xTb22 FIFIRENT: Softvsre ttiterls

NHAT 18: Cosputer prograns orgsnized ¢ diretted by non-erpe
PALTIRRZD: Prograws hevs dnput/sucthority feow covp-ssperisnce

RATING 487
STARDARD DIVIATION D.AS
K023 REFINENT: Plsnning/direction

WHAT 15: %o state suidalines for tartificerion eslurs
PASTRRRZD: There be cortificetion guidelines/raquiremants

RATING .10
STANDARD DEVIATION 1.64
ETD24 S2FSRENT: Softwere topits

WAAT 181 Nost softwers Je dril) snd prectice
PLEZFLAREZD: More tutoriel softvsre be developed

RATING 409
STARDARD DEIVIATION 0.90
KID2% BEFIREINT: Boftwers criteris

WNAT 18: low queiity softwere exjote
PREFERNED: A)l softvsre be of high quslity
WATING &.39
STARDARD DEIVIATION D.72

THAOL AIFIRENT: Treinics, tomputer vee
WNAT 18: Testhars not sdequstely treined ip ves 0f tomputsr
PRIPIRNED: Teschare ba trefned §p the ues Of towputers

RATIFG hat?
STANDARD DEIVIATION 2.39
TNAD2 REFEINEINT: Integretion

WNAT I8: Littls toordinstjon betvsen teat snd soltvelse
PREFLRNED; 35 coordinscion betvees test ené softvsre

TATING bbb

STANDARD DRVIATION D.b2

THAOL RYFIRLNT: Hatrdwers scc studenc

VNAT 18: Bp for tomputer o 1ieired

PREFIRRED; B¢ wore spece for cowputer lsbs

RATING 3.3)

STARDARD DIVIATIDN 1.28

THAOY ARTIRINT: Hgrdwore accesn, student

WRAT I8: Ratjo of hardvere to students too o

PRETIRRED: Pstio of hardwsre to students be in
TATING L%
STANDARD DIVIATION 0.5

THADS RETZREINT: Bolevere previcw
WAAT I8: Litele sofewars cap be previeved before purthese
PNEFENRED: Nore softwars ton be previeved befors purthese

WATING 4,08
STANDARD DZVIATIDN 0.87
TNAOY NEFERLNT: lntegration

WHAT I8: Teschers ¢o not have tiee to torrelste softv b cur
PRZIEINED; Wesns bs providséd to torrelsts softwers wich cure

WATING 4,11
TTANDARD DEVIATIDN 0.9¢
INALS REFZREINT: Hstdware tePoir

WHAT 131 Wsintensnte §8 espansive snd slov
PREPERNED: Wsivtensnte bs Loat snd thesp

AATING 3.00
STANDARD DEVIATIDX 1.22
TRADS REFERINT: Rehice

WHAT 15: Users scs pot sthice)
PREYERRRD: Usera be ertoursged to be sthicel

RATING .9
STANDARD BEVIATIDN 1.
THALD 347 7RLRT: Softvste Toviave

VRAT 183 Mo orgepized lndexioR of softwers
PREPIRELD: Thars bs fod ng of softvars
EATING 1.8)
STANDAND DEVEATION 1.24

™mall REPERXNT: Treining., cOmputer uese
WHAT 13; Fovw teschars sre gbls to seks routine sinor repelr
PREPERRRD: Teathers gsin knowledge t© woke routine mionnr Tep
wATIG 3,08
BTARO:7D DEIVIATION t.n

™AL REPERZNT: Hsrdvsre seturity
WHAT 18: Jn leb, usets feel litele tesponaible for squipser
SR EPERIRD: Usare 1 wore responsible for eguipment in lebe

BATING 1.9
BTANDARD DEVIATION 0.8
THALDY NEPERZNT: Softvwate scteny

WHAT 181 Domsged softvere S0 hord to teplate
PAEPERNZD: Demsged softwere Do essfer to replate

RATING .1
STANDARD DEVIATION 0.81
THALG NEPERINT: Gofcwore triteris

WHAT 18, Little softvers sctepts slternste responses
YNEIPEIRED: Nore softusfe sctebt clcernste responses

RATING 41.0
STANDARD DEVIATION 0.92
THALS REPERRAT: Softwste triteris

VWRAT 153 Mensgevent portions of softwera nut flexible
PREFERNZD: Megegesent poftions of softwers be f1esible

xaTIbNG 1.9
STANDARD RFVIATION 0.94
THALG AEPERENT: Soltws topite

WRAT I8t Quelity softvere not sveileble for meth progreme
PULFRIRED: S quslity softvers for meth progreme

NATING [}
BYLIDARD DEVIATION 0,82
1raly NEFERENT: joftwete critecia

VHAT 15t Error enslyefs not common in reth softvsrs
PRXFIRRED: Be wors srror sPalysis sveilable §p eoth softvare
NATING .n
STANDARD DEVIATION 1.14

TFALS SEPERERT: HO: twats sctess
WEAT 15: Teathers voasege of or ubeble to get pub, dom. sof
PRLFSERID: Testhsr be avare of snd sble to get public dow sof
zATING 4.3p
£TANDARD DEVIATION 0.

cricords
s elsctronic vorkbooks
be sjaple sletttonic workbooke

TNAZO REPERENT: Softver
VHAT 1§t Too wmsay prog
PRRPEIRRID: Fewer progft

RATING 3.39
STANDARD DRVIATION 1.18
THALL RIPERENT: Plsuniogfdirsccion

VWHAT 1$: Lictle comsunicstion emong edutstors te ust Pl tow
PESPIRRED: B8 mors tosmunications ewong cd. regerad vese

RATING 4.0D
STARDAND DEVIATION 1.03
THA22 RUFESENT: Softvere sctess

VHAT 18: Tav compenies offer wultiple copy discrunce

PRIFIRRID: Mors tompsn offer vultiple topy ¢fecounts
RATING

STANDAND DEVIATION

THEO01 ERTSRENT: Softwate resiove
VAAY 15t Theto {s too much softwars to svelraers
PARPIRNSID: A wey to eveluste softwsrs 11y be sveileble

#ATING 3.8
STANDARD DEVIATION 1.3
THRD2 BIFIRENT: Trainfng, compuler uee

VHAT 18! Testhats cannce hepdle wsintensote problame
PRSTIRRID: Testhers be shie to hsndle maintensnce problems

RATING 3.2
STANDARD DEIVIATION D.4)
T™R0) BIFIRENT: Berdvere sttess, student

VAAT 18t Not enovgh herdverts foT tlsasToom use
PREPIANID: nough herdwere [Or tlassroom uee

RATING 4.2
STANDARD DEVIATION 0.85
TR RIFERENT: Trsining. Tomputer uee

WAAT 18t Testhers have varying levals of “cowpucer snaiety”’
PREPEEAED: Testhets frel comfortsble yeing totputets

RATING 4.1
STANDARD DEIVIATION 0.83
THYOY RIFINENT: S0ftvete s.tess
NKAT 18: Boltwera reps Iack training
PHRTERNED: Boftvere reps have sore fraining
RATING 3.0
STANDAND DRVIATIDN 1.4




O

ERIC

Aruitoxt provided by Eic:

A Model for Assessing and Meeting Needs in Instructional Computing 73

THE06 RETERTAT: Soltuste ctritoris
WHAT 15: Docurantstion {¢ often unclesr
PREFIREZD: Pocurentetion be sore cleor

BATINC 4.7
STANDARD DEVIAYION 0.0e
™07 RETERENT: 5oltustr scCose

VHAT 151 Much softvate {6 t0o sepansive for ewall schools

PREFIRRID: Pore scftwete be Tess sapensive for smell schools
FATING 1,72
STANDARD DEVIATIDN 1.y

™oe REFERENT: Integrstion
WHAY 1f: Little softwvare ls cocrelated vith edopced tests
FREVIRREID: Mnre softvare bo corveleted with edopted teats

RATINC 4,22
STANDARD DEVIATION [ X
weo9 REFERENT: Soltvere critotis

VRAT 15: Meny BRY softvele TequitTes 7 diek diives
PRIV ERKID: PSF softvere Not requlire the use of 2 drives

RATING .61
STANDARD DEVIATION 1.42
T*810 RXFERENT: Integraticn

VHAT 16: Few scfetvare Progrewma corfelere with currfculum
PNRFEZRRED: Mor v toftvate pCogiame tolrelste vith curriculus

RATING 4,00
STANDARD DEVIATION (U 1Y
™R1) REFERENT: Boftvate sccese

VHAT 1§: Prograns putclssed cosnnvr be capied
PRITERKID: Educetors be sllowad to cOpy prograns for schools
RATING 4,17
STANDARD DEVIATION 0.92

™z RITERENY: Hardwste security
VHAY 18: Hardvace cannot be secufed S0 mepy clssarcons
PREFZRRED: Hardvare be secured in o1 classroons

RATING 1.6
STANDARD DEVIAYION 1.4
™y REFERENT: Trefning. cowputer uass

VRAT 1§: Insdequ tescher treinioy ip computers
PREFERRED: Adequste tescher trafning {o computers

RATING 4,72
STANDARD DEVIATION 0,67
THBIA REPERENT: Hordvare sccots, student

v o048 wopitor

VHAT 182 Vhole cla ot
ilable to sllow entire class to ses

PRITERMED: Hardvsre
RATING
STANDARD DEVIATION

s REPERENT: Soltvere critocie
VHAT 18: Softvare differs in quelity
PRIFERRED: Rating scele be sveiledble to o
BATING 3.7
STANDARD DEVIATION 1,13

ss o1l coltvere

THNlE RETERENT: Bavdvsre repsic
VHAT 18: Top *-¢ technicione svailable for repsir
PRIFERRED: More technicisns sveilsble for cosputer ropaiv
RATING 2,94
STAMDARD DEVIATION 1.26

R{ 143} REFERENT: Softwere sccess
VHAT 18: Copyright lew is too restrictive
PREFERRED: Copyritht lew be Jees reacriceive
RATING 11
STANOARD DEVIATION 1.32

THCOZ RETERENT: Trefring, fnattuction use
VHAT I8: Fow teochers svare of benefits of CAL
PNIFERRED: Mors tegchers be sveres Of benefite of CAl

RATING 4,3
STANDARD DEVIATION 0,79
™oy REFERENT: Trefoing . cowputer uae
VEAT 15: Many teschers view computers with s:"sfety
PRIVERRID: Fewer teschers view corputere with spxiety
JATING 4,58
BTANDARD DEVIAYION 062

not evsiJable for el1 b
be sveileble for o1l basels

pro

RATING
STANDAND BVEVIATION

THCOS RETEREKT: Softwvere sccede

VAAT 1B: Littls soltvsre for eecondery students
PRIFERRED: Moes softvare f(or sscondsry estudents
RAYIRG 1,7
STAKDARD DEVIATION 1.3

TRCOY FLFRAENTE Integretion
VHAT 15: Boftws not focused on speciflic levals
PREFERRED: Bultwers Do focused on epecific lovels

RATING 4.3
BYAKDARD DIVIATION 1.02
TNCOY RETZRINT: Softwere reviovs

VRAT 151 Teachers unsvere of wsvy quelity soltvsre proge

PREFIRRED: Toachers be given info regarding quelity softy
BATING 4,39
BYANDARD DEVIATION 137

™10 RYFIRENT: Integretion
VAAT 15t lodex of prograss by skills no aveilsbie
PRIFINRID: lndex of prograns by sakille be svailsble

RATING 4.8
BYARDARD DIVIATION 0.%0
™l RIFIRENT: Softvate toviewve

VRAT 18¢ Yvsluetion of softvare ie s lengthy ptocess
PRXFIPEZD: A botter snd fostor way to evslust® softvere

RATING 3.61
BYAKDARD DRVIATION 0.92
TRCI2 BIFIRENT: Software ropics

VHAT 151 Too fev true tutorial sath progrems
PREFIRREZD: Nore tutorlsl weth proframs

RATING A2
STARDARD DIVIATION 0.73
TC1) BIFIRENT: Training. {nstruction uee
VHAT 18: Teachers cannot Justify cime on rowputers
PRIFIRRED: Teschers can justify time on cowputers
RATING 3.0
STARDARD DIVIATION 142
THCIA BRIFLRENT: Trolning, Torpuler use
VHAT 15t Teschers have Jiwited fomiliarity sith computers
PAZFIRRZD: Teschera be sore fopitiar with computers
RATING 447
STARDARD DRVIATION 0.72
THCIY RRFIRENT: Softwere sccess
VAAT 18: Neth softwere u s troup does pot sxist
PRRFRRRED: Thera be & wath softvere users group
RATING 3.8
STANDARD DRVIATION 0.93
THCIS RIFLRENT: Trmining, cosputer use
VAAT 15! Teachers do not ba enough trafning in comp 1it
PRIZFIAREID: Teschera h more trefning io computer literscy
RATING 4,25
BTARDARD DRVIATION 1.06
THCI? REFIRENT! Softvece sccoes
VHAT 181 little software con be legally pervorhed
PREFEIRRED: Nore softwere thet cop be® Jegally setvorked
BATING 302
BTARDARD DIVIATION 1.02
THCId RLFIREXT: Planning/divection
VHAT 15t Copputer coordinstors heve Iittle suthority
PRIFIRR2D: Computar coordinstors heve more suthority
RATING 3.13
STAROARD DEVIATION 1.18
™ely RIFIRENT: Integretion
UAY 181 Little softvare thet correlstes vith I8P
41T MREDT Nors softwere thet correletas with BBP
Rty 439
Bt XD DIVIATION 0.81
THC20 BIFXRENT: Integretion
VHAT 18: Littls softvare corrolotion with schisvenent tests
PRZFIRREID: More eoftware correlered with schiovenent tosts
RATING 3.81
STANDARD DEVIATION 132
TRC21 WEFIRENT: Herdwete socurity
VHAT 18! Llitt)e herdvare insursnce and/or protsction
PNRFIRPED: More herdware iReurence snd/oe protection
PATING .06
STANDARD DRVIATION 1ed3
Twe22 RUFRRENT: Troining, fnetruction uee
VHAT 151 Few staf{ development in use of CAl
PRIFIRRZD! More staff developsent §p uee of CAl
PATING Aa7
STANDARD DFVIAlION 0.79
YAAO) PIFIRENT: Aerdueie »
VHAT 186: Conersl math students heve no sccess to computers
PRXLFEIRRED: Caporsl usth students hsve accvas to computers
RATING 4,25
STANDARD DRVIATION 0.09
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YAAD2 NETENRNT: Tescher incentives
MAAT 18t Teschsrs dop't have plonning tiws to reveiv soltwe

FRRFERRED: Teochsrs be Riven tive to ravisv softvere
SATING 3.73
SYANDARD DEVIATION 1.19
VAADY NEFRSENT: Mardwers mccorve, student

WHAT 10; Ratlo of compPulers o spudents [y poor
FALTERRRD: Petter totio of computers to students

ATING A2
SYANDAND DEVIATION 0.91
YAAOA REFERENT) Soltvers sccois

VEAT 181 Softvers not resdily svailebls for tescher uire
PREFLANED: foltwvere b more avelleble to teschers

RATING 3.70
SYANDARD DEVIATION 1.3
YAAOS NEFRRENT: Softvars seviews

MIAT 1B Lecd of cotaloke Of solftvets content end level
FREFERRED: Pe softwers cateloge vith content snd level givesn
MTING 3.63
STANDARD DRVIATION 1.09

YAAOS BRFERENTI Training, cospurer ure
WAAT 181 Tevw teschets underptond computer copebilitio
PAETERRED: Wore teschess underttend computsr cepabllities

MATING 3.92
STANDARD DEVIATIDN 1.32
varor NEFERENT: Trainink, initruction uye

MAAT 18: Computer coulese Not relevent tu cleseroom ure
FREFERNED: Teachor cousses bs more Telsvant to cleveroom uee

MATING 3.8}
STANDAND DRVIATION 1.0
YAAOD ARFERENTE Softvers sccese

VAAT 18 Progr
PRETERAED: Progre

not treneportable tv 2 fferenr » .
be written for tremeis. to d1ffete~t wabks

ATING Iar
STANDARD DIVIATION 1.27
YAAOY RRFEXENT: Plenming/direction

VIAT 131 Mo contipuous combutes curriculuw tor K:17
FRETRRARD: There bs » contipuous curritulum Lor ¥-12

TIMC 3,74
STARDAND DRVIATION 1.21
YAALD ARFRZENT: Plenning/direction

VAAT 181 Chere fo no full-time computer toordinstor
PRETERREP: There be o fullatims cowputsr coordinstor

(7347 14 3.2
STANDARD DRYIATIVR 1.22
Yaall ARFENENT: Soltwere sccons

WRAT 18: Not encugh scftvere for besic level etudents
PAEKFRRRED: K- te scftvere for besic lovel students

tATING 3,63
STANDARD DRVIATIUN 0,9
YAAL2 EEFRRENT: Tescher incentives

VOAT 18: tittle ti for temchers O cTestle sCftvaTe
PREFRRAED: Timg provided '~r teschers to creste soltvars

RATING .04
STANDARD DRVIATION 1,36
ALTYR] REFRRRNT| Softvess criteria

WNAT 18;: Boltvess Jdon cap be sdjusted to tesching ailuat
PAETRANED: Nore softvers that can be sdjusted to situstion

RATIFC 3.73
STANDARD DRVIATION 1.28
VAALA BEFRRENT: lotegration

WEAT I8: Kath curriculun do~e not inteRrate cOmputers
PREFRARED: Maoth curriculum chat fntegrates conputete

TING 3,73
STANDARD DRVIATION 1.24
LT3} SRFRRENT; Pleaning/dissction

WAAT 18t Computer curriculum uot for ell levels of nludents
PAETERSED: Computer curriculum be for a1l levels of students
RATING 3.26

STANDARD DEVIATION 1.21
YAALE BRFRARNT Yreiniog, -p-z“lz prox
WNAT 18t Teacher cour too g el 484 too much
PARTRANED: Computet cour chots be focus On arees
TING 2.9
STANDARD PRVIATION 1.1
a1y ARPRRRNT lnl/‘lr-ulon

WIAT 18: Diffe [ sre oft
PRETRRAED: Hardvese {n uhol -honla be st
EATING 2.6

STANDARD DRYIATION 1.51

vaAlY ARTRNRNT: Computer tests )
VIAT 183
'll’llllhx
NATLN! 3.33
uunun DRYIATION (3}

YAAly ARTRRENT; Integration
VAAT I8; Texte sre ot mechinm-ipecific
FREFENREZD: Texts be more mechine-specific

RATING 2,54
STANDAND DRVIATION 1,32
YAAL0 RETRREINT: Iptegraticon

WIAT I8: Cutriculum segmented into progremwing, 1it, aath
PREFRARED: Curriculuw ln:-lr-l-d besed on prodlen solving
RATING 3,43 ,

STANDARD DRVIATION 1,44

WAAT I8: tittle hetdvers for tescher use
PAETERRED: Rardvass for teschet vie
mAnING 3.5

]
]
Yaan SEFRRRNT: Rardvers sccs tescher ‘
RTANDAND DRVIATION 0.94 l

vVaall NETRRINT: Nardvers Tepeir
WAAT I8; Ls&b idetructors cennol repair winar protleme
FRETERRED: Lab inotructors be able to repeir minor problews !

SATING 3,2

STANDAND DRVIATION 1.39 |

YAADY RETRRENT: TreinfoR, specific prog :
VAT IR Teschers & atu t awere uf velue of LOCO/COD

PRE/RNRED: Tescher deval svereneess of value of LDCH/COBOL

AT NC 2,64

STANDARD DEVIATION 1,29

YAAZA SETRRENT) Tunding

softverr
softvers

WRAT f8: No funde to purches

FRETENRED: More funde to purche
NATING 3.82
ATANDARD DRVIATION 1.0%

e 3%y RREFSRRFT: lnfegration
MILT 1831 Cowpulsr progrems oot iptiuded in teare
JAFTERRED: Computet programs be facluded 19 tgeste

RATING .42
NTASDARD DRYIATION 1,23
YAA2G AEFRRENT: Softvere criterls

MOAT 38; Cootent teschers not favolved {n softvare develophp
PARFSENED: NWore content teschers 1polved {p softvare davelopp

(Y337 1 3.88
STANDARD DRVIATION 1.32
YAA2 RRFRRENT: Roftvers crit

WEAT I8: Basic wath students ueinterssted fa using computs
PRETRRNED: Iptersst of bosic woth studsnts be stiwuleted

RATING 2.87
STANDARD DXVIATION 1.32
YAAM REFRRENT: Solftvers criteria

WAAT I18: Softvarse is loched and connot be wodified by tench

PRALTRRNED: Software be uploched end be podified by teschers

RATINE 3.5
STAXDARD DRYIATION 1.4
vano1 SRTRRENT: Hardvere scc student

WAAT I8: Liwitied hardver [] 1e ka el

PRETRRRED: S more berdvate sveileble ip e
WATING b, b8
STANDARD DRVIATION 0.90

YAg02 REFRRENT: Softvarse -::-
VAAT J8: Linfted scce softvere ip cloairooms
PAETRRRED: Nore softvers n-ll-hl- io clesdroowe
RATING 4,13
RTANDARD DRVIATION 0.25
VA0S SEFERRNTI Softvere criterin

MBAT I8: Little tescher Input In soltvere developrent
FATTRRRED: Re more toschber {nput in suftvere develop

SATIMC 4017 '
STANDARD DEYVIATION 0.83
TARCY SEFERERNT: funding

WIAT 38: loedequets funding sveileble for purchases
PAETERRED; Adequate funding swveilsble for purche

RATING 4,23
STANDARD DEYIATION 0,91
vAnoy AEFRERRNT: Ner , studene

wAAT 18: Not enough re t Nuspe* of itadents
FREFRRAED: Rncush hardvers lor nusber of studiote
NATINC 4,33

AYIRDARD DRVIATION .13
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YARODS RXFIRENT: Safltvare revievs
VHAT 163 Moel sofseve sveileble is insppropriste
ulr!lllnx Pe vay for cowmupicating softvere uses

PATIN 4.04
ITAIDAID DRVIATION 0.9
YARO? REFENI0: Softvsre triteris

MHAT 163 Turord 1 progreme uauslly ponrly vritten
PRIFERRID: Y. ' cciteen tutorisl softvere

RATING 3.9
BTANDARD DEIVIATION 1.18
vAdOB REFPRPNT: Softvaie revieva

WHAT 151 Too weny evslustion wodels
YRIFIARED: Stsnderdiretion of evalustion wodels

RATING 3.1
STARDARD DEVIATION 1.20
vANO)Y REFXXPNT: Training, spetific prog

WHAT 15¢ Little trsining thet meecs testher needs
PREFIRRED: Apptoprisce training for tescher needs
422

RATING
STANDARD DEVIATION 0.4
YARSO ALFIRENT: Training, fnetruccies use

VHAT 15: Nut enough teacher interest in CAL
FRIFERKED: Tescher interest in CAY be Renersted

RATING 3.50
STANDARD DEIVIATION 1.41
TYANSL RIFIRENT: Soft eriteria

VHAT 15: Software pmonasy nt syotews tsnnot be bypeseed
PREFERNED: Softwere sl110v sanegetpent systevs ¢o be bypassed
RATIRG 3.9
STANDARD DEIVIATION 1.3

vall? RIFINENT: Softwere sct
VHAT 151 Liwiced licensing sgseements for sulci-use
PRIFERRID: More libersl licensing sgreements for wulti-uer

RATING Ik
ETANDARD DEVIATION 1443
YARDD RXFERERT: Softvare cricerds

VAAT 15: Software not sdeptable to recieve nev problems
PRXFIRRED: Scftvare sIlov iosertion of nev problems

RATING .04
STARDARD DEVIATION 1.18
YARLA RRFERENT: Integrecion
VRAT 15:

YRIFIRRID:
RATING 3.8
STARDARD DIVIATION 1.26
YAMLS REPRIRENT: Teathsr incentives

VAAT 151 Lictle clwe for tescher to develop sofcwere
PRIFERREID: More time for teschec o develop softvare

RATIR 3.83
BTANDARD DEIVIATION 1.40
VALl G RIFIRENT: Softwere criteris

VHAT 1St Sofcvare often of one sbility level
PREFEIRRAD: Softwere provids for wulclple sbitity Tevels

EATING b7
STANDARD DIVIATION 1.08%
YA MDY EIFRXENT: Software previev

VAAT 15! Liwiced sccess to lotal teachers for previev
FRIFERKID: Nore stcess to lpcal cenchers to previev softvare

RATING 3.48
STANDARD DEZVIATION 0.9%

vARlS RIFIRENT: Softwere copite
. VHAT 15: Pew applicstion progtems for besic wath skills
PREFIRRID: More spplication software for basic meth skilla

" RATING &.8)
, BTANDARD DI\JATION 0.58
(7338} RIFRXENT: Planning/ditection

VHAT 15t Plenible scheduling not svallable in computer lob
FPRIFLENED: Flenible scheduling be developed for tomptucer lab

' RATING 3.8
STANDARD DIVIATION 1.29
YA¥ZO AIFINEINT: Planniag/direttion

VHAY 1St Supervisors don“c have sdequate trainind
PREFERRED: Supervisors have adequate training

RATING I
STANDARD DEIVIATIOM 1.8%3
Yacol REFENZNT: Hardvere accets o student

VAAT 1St Students do not heve enourh tiue on cowPuters

PRXFRRRED: Adequete ciwe be allocced students On coupters
CRATING b7
STANDARD DIVIATION 0.19
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VACD2 REFERENT: Treining, compucer use
WHAT 15: Teschets do not have proper trsinink In vae of com
PREFENRLDS Tescher have proper craining in cuputer vae

RATING 4.2
STANDARD DIVIATION 0.9
YACOd REFENINT: Intexration

VHAT 15: Softvare not toosdinsted vith objectives
PRIFIRREID: Boftvare be coordinsted to curticulur fssurs
RATING .
STANDARD DEVIATION 1.00

vACO4 REFERINT: intexration
VHAT 15: Little softvare is sppropriste to curriculva
PREFERNIDT More softvere sppropfiste to curriculum

RATING
STANDARD DEVIATION 0.9%
YACDS REFEZREINT: Tevievs

ticuler e difficult to flnd
specific use be eosier to find

WHAT 15: Soft
PRIPERRID: Softvs

RATING 4,04
STANDARD DEVIATION 0.9)
VACDSE BEFERINT: Tralning, specific prog

VHAT 15: Teach heve difticulty craching student plogtess
PRPPEIRRED: Teacher have help in treching student progress

RATTRC 3.n
STANDARD DEVIATION 1.1
Yaco? REFERINT: Tescher incentives

VHAT 15! Insdequate time for faculty to raviev sofcvare
PRRFERRED: Ti be provided for fatult? co Teviev softvere

RATING 3.6
BTANDARD DEVIATIGN 1.17
VACO2 RRFERENT: Hardvare sccess, student

ch clasy

VIAT 8¢ Too litcle havdvare for

PRIPCS.uP. Enougxh hetdvare in eoach closs for students
RATING 4,09
STANDARD DEVIATION 1.12
-9 ERFERENT: Training, cowputer use

are not computer litevate
becoue touputer licersce
?

VHAT 153 Tescher
PRRVIRRID: Teath
ATING
STARDARD DIVIATION

YAC1O REFERZNT: Softvare critoris
VAAT 151 Testhers not lovolvad in development of wost softv
PRIFIRRID: Teathsrs ba involved in devalopment of more softws

RATING 4,00
BTANDARD DEVIATION 1.14
YACll EIFERENTT Hardvare repair

VAAT 163 Berdvare repalr tiue extessive
PRRFEIRREID: Herdvsre repsly tiwe be reduced

RATIRG 3,38
SY4NDARD DEVIATION 1.3%
VACL2 REIFERINT: Sofcvare preview

VHAF 153 Teacher <epand on eoftvare revieve of vthere
PRIFINRID: Testhers recelve softvate for preview

RATING 1.04
BTANDARD DEVIATION 1.2
VAC) REFERENT: Hardvare acte teacher

WHAT 15: Testher oct to hatdw fs linited
PRIFERRED: Teacher hava better nccess to hacdwvere

RATING 4.00
STANDARD DEVIATION 0.9
VACL4 RXFEXINT: Softvate revievs

VAAT 16: Testh not of softvare svisilable
FRIFENRED: Testhers be made svave of sofcvare sveileble
RATING 3.30
STARDARD DEVIATION 1.06

VACI) RIFERERT: Planning/ditection
VHAAT 18: Scheduliny doss not ovide enouxh hende-on
PREFIREID: Scheduling provldc wore hepds-on experience

RATING
STANDARD DEVIATION D IB
VAC16 REFIXEINT: Softvare cviteris

VAAT 16t Softwe nd docusentstion not user friendly
PREFEIRRED: Software gnd docurentation be wore user friendly

RATING 3.8
BTANDARD DEVIATION 1.20
vACl? RIFIRENT: Plenning/direction

VRAT 151 Scheduling does not provide for wein agfeseed stud
PREFIRRED: Scheduling provide for wein acreemed sgudent
RATING }.00
ETANDARD DIVIATION 1.3
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VACL1S RIFERENT! Ints
VHAT 18t Texte don’t
FRUFERRED! Other weterials be d

nf studants wilh vetrfed asp
loped for varfsd exprrience

MATIRG 1.%0
BTANDARD DRVIATIDN 1.01
ALY ATFERENT: Flanning/direttion

wide tontdinstfon of cowpute
n-vids terraisarlon of comput

VEAT 18: Ko syet
FIRFERRED: e syt

RATING 187
STANDARD DRIVIATIDR 1.16
vAL2D REFIRENT: Hardwore repoiy

¥NAT 18 Littie rommunicativns betveen user and Tepaiter
FREFERRED: Mote tormunicetlons between ueer and et
RATING 1.79
BYARDARD DEVIATIDR 1.2)

YAC2Y REFERENT: Tescher incantives
NNAT 183 Llittle tlwe for ibter-staff ronvunitetions
FREFIRRED: Tiss by prowided for inter-steff covwunirstions

BATING 3.87
STANDARD DEYIATIDR 1.12
YACL22 NEFERENT: Boftwere srcass

WAAT 181 Trachate un
FRIIFERRED: Taechars e

re of softwers available locslly
to be swere of vhat {a svelilable lot

RATING 92
STANDARID DEVIATIDR 1.12
YADOL REFERENTY Fumding

VHAT 161 Yunding testricte ves Of vhet ls purchesed
FRIFERRID: Funding not vtestrirt ues of whet {s purrhesed

RATING 3.35

SYANDARD DIYIATIDR 1.10

YADO2 REFERENT: Software topite

¥MAT 18: Fo variety softvars svallable for basic wath drill
FRIFERRED: So nove varled softwere for besic math drill

RATING 3.8

STANDARD DEVIATIOR 1.18

YADOI RIFITENT: Tredning, computar use

WEAT 18: Testhers fesr cowputere
FAIFRRRED: Taarbare not feer computers

RATING 4.17
STANDAID DEVIATIDR 0.49
YADOA REFRLENT! Softwere topire

VNAT 18: Studests week §n vocebulary snd sbetract flgures
FRIFRRRED: Softwere for vorabulery and deslios with ebe lig.

BATING 1.91
SYANDARD DRYIATIDR 1.15
YADOS RRFEIREINT: Mardwe studeot
VMAT 18: Leck of b able for t and studen

FRIFRRRED: Mors hardwere ilable for teschars and studests

RATING «1)
SYANDAID PRYIATIDN 0.82
VADOS FEFIRENT! Trafpd instruction use
VHAT 181 Faw th c Anov hov to teach with computer
FRIFERRID: All moth taschers hnow hov to tesch with computer
RATING 4.5%0
STARDARD DEVIATIDR .38
YADO?Y RRFERENT: Boftware topice

WAAT 18: Little software regatding sroblem snlving
FRIFERRED: Boftware to b probles sulving
BATING
STANDARID DRVIATIDR

YADOS REFIRENT: Softwere topire
VRAT 181 Too murh drill end prectire scftsers
FRIFERNID: More softwere to develop tekcepie
a2

RATING
STANDARID DEIVIATIDR 1.0
YADOY REFERFNT: Hardware acrets, tascher

VNAT 181 Ko hatdvare for clessroom deronatrations
FRIFERRID: Ry hardwers desipned for cleseroow dewonsttations
RATING 3.96
STANDARD DIVIATIDR 1.26

YADID REFERENT! Berdwere accoss, toscher
VRAT 151 Cowputars not aveilsble for teaches uer
FSIFEAREID) Computers be nads sveileble for tescher use

SATING 3.9
STARDAID DRVIATIDN 0.9
YAD1Y REFERRRT: Tearher locentives

NHAT 18t Trechere do not hsve time to try pew ldese
FREFRRREID: Teschere hawe tiwe to try sew idese
MATING .96
BTANDARD DEVIATION 1.15
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n 2 REFENPNY: S0flvate ieve
WHAY 151 Mor ennukh anfew lLave been tesirved
PREFERRED! Mure Kroups be ttained to review anftwere

RAYING 1.1

SIANDARD DEVIAVIDN 1.1s

YAD1) REFERINL: Tradnibge dnatruction uae

VHAY 151 Tearhe boow what uthars dofng (o spstenm
PRLFIRRED: ldpoe snd sredvitien of tescherts br ahared

RATING 1.79

SIANDARD DEVIAITON 1.72

YADL & TEVENENY: Goftwete rriterdr

VHAY 15: Softvere {8 nol moduler or Cranspurlgble
PREFIRRLDI Softvere br poduler end ttenspurteble

RATING 1.1
BYANDARD DEVIAYIDN .97
YADLS REFFRENT: Softvere rriteris

VHAY 18: Scltvete tennovt be wodified by clie o% tracher
PREFERRED: Softwete be open tu modifftation by teacher

NATING 1.61
BIANDARD DFYIAYTIDN 1.70
TADLS REVERENY: Curriculue
WHAY 113

PREYERKED:
RATING .19
STANDAID DEVIATIDN 1.36
YADL? REFERENY: Plenning/direction

WHAY 1F: Cowputer 1o ofen risused
PRLFERRID! Cowputer use be tlariffed

RAYING 1.1
BTANDARD DEVIATIDN 1.3
wnse RITERENY: Softvere triteris

WHAY 15: Tearning nov softwere i3 tvo difflcule
PREFERKID! Waye of lesrning new soltware be loproved

RATING 1.2¢
STANDARD DFYIAITDN 1.2
YAD1 9 REFERERT: Planning/directicn

VRAY 183 SAille n
PRIy EIRREDS Shille o

by studente vot (dentified
od by students be {dantified

RATING 1.9
BTARDARID DEVIATIDR 1.27
YADIO REFERENT: Berdvare srcesss student

WNAT 181 Thers lo no equity of use of computer Tab

PRIFERRID: Pa aquity ol student ues of computer lab
RATING 1.1
STARDARD DEVIATIDN 1.12

YAD21 REFERENT: Planning/direction
VHAT 18: Uncle ong computer 1it. beslc watb. prog
PERFERRED: Clsriff{ed geals smons litersry, besic watb,} progy
RATING 1.38
STANDAID DEVIATIDR i.23

YAD22 REFERENT! Boftvere topice
VAAT 18! Faw good sluuletion roftwars prosts
EFERREID: Mors Sood simulaetion softwure progr

RATING 1.92
SIANDARID DEVIATIDR .93
YAD2) NEFERENT: Softvere toplce

VHAT 18! Fav good tutoris]l solftwirs progrems
PREFERRYD: Ba wore guod lutoriel software pFfcgtame

RATING 1.96
STARDARD DE¥JATIDWM 0.9
YADI A REFZRIENT: Holftvere acreee

VRAT 16! Much epftware piolected gnd related 1owe unclear
PEEFIREED: Softwere be pore arc Jows mpre leo

RATING 1.17
BYARDARD DEVIAVIDN 1.47
YAD2S REFERENT: Softvare toplre

VHAT 181 Little disgnostit end preecriptive solftware
PREFLNRED: More spnostic end prescriptive software

RATING 1.60
BTANDAID DEVIATIDN 1.19
VA0 REFEXRENT: Herdvare sccess, student

VBAT 18! Faw cowputs eilable for slementery classrooms
PRIFRRRID: More cowputers for elementssy classtoow

SATING .48
STARDARID DEYIATIDN .13
¥¥AD2 RRFESENT: Hardvare scresss toacher

VHAT 18: Testhere heve no arc dur ing planning prriods

PAIFRRRRD: Computars ba sveileble for tssrhets §n pirinieg
EATING 4.7
BTARDALID DEYIATIDN .65
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NYAO) RIFRRENT: Treinieg, specific prog
WRAY 18 here have fouv ekille lo vaingk wenegenent progs
PREFNARED: s be trsined in vsing maney at propr
RATING 3.6
STARDARD DEVIATION 1426
NVAOA REFIRENT: Sntegretion

WRAY 15% Softwvsre not correlsted with toplcs/texte
PREFERRID! Softwste be correleted with topice/tants
&.30

RATING
SYANDAND DEVIATION 0.16
NVADS REFRRENT: Softusre praviev

WAAY 1St Producers don’t allov previev before purchn e
PREFZANEID: Producers SIlov previev before purchaes

RATING .9
STANDARD DEVIATIDN 0.89
NVAOH RIFZAENT: Softuste vevieus

VHAY 151 Software catsloge do pOt describe prohrsn weli
PRRFZARID: Cetaloge provide batter descriptions of eoltvere

RATING J.is
STANDARD DEVIATIDN 1.20
NVAD? RIFLAENT! Soffwste tOpice

VHAY 1St Little softuare for beelc akills in pen wsth
PREFENREID! Nore softwsre for bsaic sk{lle {n geners! weth

RATING 1.91
STARDARD DEVIATION 1.18
\AZUL] REFERENT: Treining, computer use

WHAT 18t Little crefning 1o ues of computers sveilsble
PRIZFERRID: Ttgining be provided in uee of sveilsble conputers
RATING .
STYARDARD DEVIATIDN 0.90

WVAOY REFERENT: Herdusre scceans toscher
VWHAY 15: Most teschers do not hswe personel cosputer
PREFRARRD: Nore fesch®rs have their own computere st howme

RATING 2.8
STARDARD DEVIATIDN 1.19
WVALD REFZNENT: Trsininge dnstruction uee

WHAY 1St Teschers lack knowi @ for usink cosputere in cls

PRIFEANED: More training snd shering of vays to uee copputers
RATING §.32
STARDARD DEVIATIDN 0.15

WVATL RIFZRENT: Softwsre accCeas
VHAY 1St Producers rict copyinn of softvere for o1l cis
PRYFERAED: Producers slluw teschera to copy for ell in clses

RATING 3.10
STARDARD DEVIATIDN 1.40
WVAl2 REFRIAENT: Herduste ecceae, etudent

VHAY IS5: Mot enoculh computers for clsestoom of etudents
FREFIARED: Thst entire claesr be sccom ted by cooputers

RATING 4,26
STARDARD DEVIATIDN i.lo
WAL REFERENT: Ingegfetion

WHAY 15t Mor tiwe t© vee computers in regulsr clses
PREFZANED: Time be acheduled for remedietion & reinforcenent
RATING l.t0
STANDARD DEVIATIDN 1.1%

!
NVALS REIFERENT: Fundinn
VHAY 15! Lowv fundiox for hardvere/eoftvere purchsee
PNEFRANRD: More funda for herdwere/softusre purchese

RATING 4.48
STARDARD DEVIATIDN 0.19
WVALS REIFRAENTS Ingepretion

VHAY 18! Cowputers 87e not integrsted into the curriculum
PRIFIRRID! Cowpufers be integrsted into delly clessroom ectiv
RATING .48
STARDARD DEVIAYIDN 1.18

vALE ELFIRENT: Softwsre criterie
WPAY 1S: Softwsre does not utiline cspsbilities of computer
PREFIANED: Softwsre woke better use of color, eninstion, etc.
RATING 2.64
STARDARD DEVIATIDN 1.3

Waly REFERINT: Integrstion

' WHAY 13: Mo problem asolving by copputer in terte
PREFERRED: Computer problem eolving be {ncluded in texts

1ATING 3,2

ATARDARD DRVIATION 1,02

Wale NEFERENT: Yeecher incentives
WHAT 181 Computer cl s not tequited of educstion etudent
PREFENMRD: Computer cl s be degree requiresent
TATING
ITARDARD DEIVIATION
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WVALY REFIRINT! Nardwere scceee, tescher
WHAT 15: Yeschere cannot sfford to buy & computet for howe
PARFRRARD: Yhet atete help teschere buy home Computerts

AATING 2.68
NTANDARD DEVIATION 1466
wyA2D REFENENT: Hsrdwere scceees, student

WHAT 15! Computere not svallsble to studente outaide cleee
PARZFINNED: Studente heve sccese fo topputers fot homevork ,etc

WATING I.48
SYANDARD DtVIATION 0.99
wyA2l FEFLRINT: Nerdwere sccese, tescher

WHAT 18t Few teschrs have sccees to ¢ Computer
YUNRFRRALD: Nove teechere have Sccese to develop materisle

WATING 3.5
STANDARD DtVIATION 1.14
wvA22 FEFIRINT: Softwere criterie

WHAT 1S: Huch eoftwere not st student lavel
PAZFENRED: Roftwere be eppropriets for inpended atudent

WATING 3.82
STANDARD DRIVIATION 1433
wya2l REFERENT: Yrsining, inetruction uee

WHAT 1S: Computer courses hot educetion-otiented
PRXFREHIRD: Collede courees be clstetoom televant

WATING bL.0
SYANDARD DEIVIATION 0.372
WYAZ4 BEFIPY* T Yrainina, computer Uee

VHAT 151 Nsb. teechara ete sfrsid of computers
PAZFLANED: Yrean,np be provided to help tescher overcome feer
BATING 3.52
STYANDARD DEVIATION 1.04

wYA2Y NEFERINT: Noftware criteris
WAAT 18: Noftvere not slvays ueer friendly
PARFRARED: Roftvere Sllow sfudents to work independently

BATING 3.9%
ATANDARD DEVIATION 1.29
2111 ARFRRENT: Rardvere acces student

WRAT I8t lneuff{client nuwber of computers
PRZFINREDT A 1ab with sufficieat nunber of cowputers

WATING 4,00
STANDARD DEIVIATION 1.30
wvs02 BREFERENT: Merdwere secees, teschar
WAAT 18: Fev tes L} couputere for {netruccions) ue
PARFRRRED: Nore teechere have computers evsifeble for Instruc
RATING b8
ATANDARD DEIVIATION 0.58
LAl I'3] REFRRINT: Bsrdvere scce atudent

VWHAT 15t Ntudente heve no acc

beyond regulsr claes
PRRFERDED: Supervieed 1ab evaile

e for extrs work by student

WATINC 4,36
STANDARD DAVIATION 0.73
LA 1) ALPIXEINT: Roftwere raviewe

WAAT 1St No way of exewining eoftvere by subject
PARFLRALD: Nseter Nenmaric cstslog of softusre by subfect

W TING 3.5?
STANDARD DEIVIATION 1.1
VY303 ARFRRINT: Plsnning/direction

WHAT I18: No computer resoutce perecnnel svsilsble
PRRFERNID: Thet computer resource person be svsilable

IATING L,26
SYANDARD DIVIATION 0.81
wVBos KRFERENT: Training, epecific pron

WHAT 18t Leck knovdedge of little beyond D & P softusre
PORreaNED: Yrsining to leern sbout types of softusre

RATING 3.91
STANDARD DLVIATION 1.6
1111 REPERINT; lotegrstion

WHAT 1St No teate reletiog cowputer uee co bseic skills
PREFERRED: Yoextbooke relatint computer ueege snd besic ekille
RATINC 3.82
STYARDARD DEVIATION 1.22

wvaoa WRFIRINT: Trsining. instruction use
WHAT 1S5t Fev teache treining in cle
PREFLRERD: Al) teechere be trained in ¢

om use of cosputer
ato0n use of tomput

A SING 4.1)
STANDARD DIVIATIOM 1.14
wvao9 RYFEXINT! Treinicg, instructicn uee

WAAT 181 Colleges provide little o Instructions! uee
PRAFPLAREZD: Coll s provide more couteee in inettuctionel use
RATIRG hel3
STANDARD DRVIATION 0.97

78




O

ERIC

Aruitoxt provided by Eic:

78 A Model for Assessing and Meeting Needs in Instructional Computing

vyBlo NEYFNINTE Solcwvere preview
WRAT 18: Softvete often putchened without prioc evelustlion
PREFFIRYD: Softwere be evelusted belore rurchese to find uese

BATING L3
ITANDARD DEVIATION 0.74
VVBlJ NEYEAREMY: Ravdwvere stCesn, atudent

WHAT 13: Mot encugh comjuter
TREFPMKED: We haye more computers

1ATING 4.4
ATANDARD DIVIATION 0.7
welz JFFENLNT: Hacdvete accest, atudent

uled fully

WHAT 18: Some copputers not ach
te scheduled (o lty

PREFERNED: That available comput
TATING 4,08
STANDARD DEWIATION 1,00

wVBl1) NEFERLNT: Training, wpecilic prog
WHAT 183 Teachern not prepared to tesch problem solvink
PREFENIED: Teschetnr be trained to testher probles solviny

BATING 3.9
ATANDARD DrWI1ATION 1.1
[17.37% JEVENINT: Treining, epecific prog

WHAT 18: Teachers not vaing computer to tescher probles sol
PREVENEEUS Teschers be trained to vse compuress in prob/eoly

JATING 4,32
STANDARD DEVIATION 0.78
L1731} AEVERENT: Plenning/direction

WHAT 13: Soee teachers tapable of tesaching others
PREFZARED: EnowleResble teachers tesch other teichers

BJATING 4,0%
ITAMDARD DEVIATION 1.0%
¥YB16 EPERINT: Tescher incentives

WEAT I3; No i{ncentives to produce softwsre
PREVERIED: KHoney fncentives tO profuce softwerse

JATINC 3.2}
ITAXDARD DEIVIATION 1,43
wyp17 AETERINT: Tascher {ncentives

WEAT 13: Mo incentive for preduction of ipetrwctionsl metser
PARTERAED: Teachers ba cowpenseted for produciey lnat.
1ATING 3.1y
ATANDARD DEVIATION 1,40

wyple FETURINT: Tescher incencives
WAAT I18: ¥o ttaining inrentives
PaZYEIAED: Co-p-nn:la: l:: treinjoy be provided
1
.

IATING
ITARDARD DIVIATION 1.1}
wysle AZTEREINT: loteSration

WRAT I3: Computer not intsgreted ioto texts
PAZTERZED: Compurers be {otegreted into teugs
3

JATING 9
ATANDARD DIVIATION 1.3
wVBl0 TETIRENT: Joftwere topice

WHAT 13: Little eveilable in general mech applicetions
PAETERAED: Appliceticna softvere for tenersl nath sres

JATINC 4,13
ITANDARD DIVIATION 0.91
wypl PERINT: Mardvere stcess, student

WHAT 13: Computers often confined i{n susll aress
PRETERIEZD: Lab vich sdequste space be vet sside for computers
JATING 3.90
ITARDARD DIVIATION 1,26

wyB1l JEVIRINT: treining, instruction uae
WHAT 33: Yeschers lock experience in grouping with conputer

PAEVERIED: Yeschers be troined in grouping vith conputers

JATING 4.0%
ATANDARD DFVIATION 0,92
¥ycot JETRFENT: Tescher incentiver

WNAT 15: Teschero lack time for plenning computer nsgenso

PRETERIED: Teachers be given tiva for plennioy rosp wansgemen
TATING 4,00
ATANDARD DrvIiATION 0,98

wvco? REIFIRENT! Teacher [ncentiv
NRAT 18: Tesctherd receive 1iztIe peid time for treining
PREFIRIED: Teschers recelve more pald tinme for tteiping

14 TING 4.0%
STANDAZD DIVIATION 0,94
wvcod RIFIREAT: Teather incemtives

WRAT 18;: Tesch heve fo ti

PRIFIRIED: Teschars be given ti
AATING 3.8)
ETANDAID DRVIATION 0.92

in day to usre comduters
L0 use tomputara in dey

7Y

wvCo4 JEYERENT: Herdwere acce vtudent
VAAT 15: Most achools do nut heve enough birdvare
FPRIFEARED: Eoch achool heve enough hetdwate for populstinn
RATING [ X}
BTANDAND DEVIATION 0.%7

wveos AEVERENT: Planning/divection
VHAT 18: Varlous herdwere btanda avellable in srhool
PRYPEARED: Computer lab with single brand be avellable
RATING :.M

STANDAND DEVIATION .4
wvCo6 AEFENENT: Herdware acte student
WHAT 13t Mot a1l studen L} usl sccear to romputer of

PRIPEAREILE ALl atudents b s to romputer od

RATING 4.48
STAKDANID DEVIATION 0.8%
wveoz REYEAENT: Herdwvare evelustion

dele of hardvare
e svallable

WHAT 16: Verdety of ve nd
PREPPARED: Reviews of havdvere

NATING 31.3%
BTANDARD DEVIATION 1.3
Vvcos REFERENT: Hordvare occe etudent

ble for student needs
able to meet student neefls

WRAT 13: Mot enculh hardver

PREVEIRED: EZRough herdvale be ave
RATING 4.3
STANDAID DEVIATION 0.74

wweo9 REVENENT: Plenning/divection
VRAT 15: Students beed imatruction {o uee of conputers
TRRPEIRID: Trained tesoutce person be euploYed for students

RATING 3.82
STANDAID DEVIATION 1.10
vrelo FEFCAINT: Softwere revievs

WRAT 1B: Much softvare putchsasd without complete ravieve
TABPEARED: Conplete revievs of softvare be available

BATING 4,14
STANDAID DEVIATIOR 0.99
well ARPEAENY: Traininy, instroction uee

WEAT In: Teschers don”t knowv bow t0 use softvere ip subjegt
TREPEARED: Trainfug be given sbout usiny softvare {n subjac

RATING 4.4
STANDAID DEVIATION 0.74
wyel2 FEPEAENT: Wardvate sccear, teschar

WNAT 133 Little herdvere avellable for teachsr use
FTRIVEARED: More hardvara be aveilable for tescher vae

RATING 3.1y
STANDARD DEVIATION 1.5%
wrcly AEPENEINT: Taacher fncentiver

WAA? 13t Mo comPutsr tine for teschers durink diy
PRRPEARED: Tescher bs provided time on computer during dey

RATING 1.9%
BTANDARD DEVIATIOR 1.62
vyela AEPENEINT: lntegration

WNAT l3: Computoer u fiot integroted ioto ¢l sctivitie
TREPEAREID: Computer uae be lotagrated {nto cless sctivigiea

BATING 4,18
STANDAYD DEVIATION 1.14
vvels AEPLREINT: Soltvare criteris

d ia drill end psectice

VRAT 13: Moet ftvars pusche
4 to sllev dtudentsr to eaplore

TARPEARED: Sof:ware be purch
RATING 4,09
STANDARD DEVIATION 0.79

wvels ALTEAL"T: Rardvele repeir
WNAT iZ¢ Rapdwere tepsir service for computers (s 1low
TREFEARED: Hardvare repair be spesded end sveilable in achoel
RATING 3.9
STARDARD DEVIATIOR 1.19

welz NEYERENT: Softvare teviavs
WRAT In: Little criticel sofltvere «
TREYEARED: More criticsl roftvere
RATING 4.09
STAKDARD DEVIATION 0.97

lustion sveilablae
vetdon be svailable

wcls IEPERZNT: Noftvere te .
WHAT I3: Mo coudly-wids method of selecting softvare
TAZPENRED: County<vide softvare reviav/avalvstion bosrd ba w
RATING 4,04
ATARDARD DEVIATION t.07

wcl9 AEPIRINT: oftvare triteria
WAAT 133 Boftware does not meet stste lesrniny outconass
PREFERIED: Softwvere neet stste learning ovtcomas
1ATING 3.5%
ITANDARD DZ¥IATIOR 1.4
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pvclo NETIRINT: Tralniog, rosputer ues wVD13 AETENZNY: Boltware tctese
WRAT T2z Neny teachers ofreld to uae romputare VHAT IB: Producers do not ellov multiple ues of eolftvare
PRETEIRED: Teschere be treined to osstrose cowputer fears AT FARAD S Producere sllov sultiple use of aoftware in county
AATIMC 3.8) AATING 1.8l
STANDAND DEIVIATION L0) STANDARD DEVIAITON l.in
HYC NETIRINT: Soltwere rriletis VD16 AETENINT: Foltvete ecteve
WAAT I2: Noat eolrvere dri)l sna prectice VRAT IB: Softvate produrers (iwit sofilvare copiee
PAETEALLU: Nore scltvete allowing etudents to seplore & learn MIFFARLED: Softwvate producers provide claseroom prckoges
RATING 4,04 YATING 1.9
STANDARD DEIVIATIOK 0.08 STANDARD DEVIATION 113
Fyool REFIRINT: Teocher ingentives wo17 AETERINY: Planning/dirertion
WAAT I2: Cowputer treinind ie tearher thoice VHAT 18: Btate does not heve compuler esth curriculum
PAEFPRAED: Computer tralning be requirvted of si} teachare PARFEARED: Btetes hoee o otonderd cowputer meth curriculum
RATING .91 AATING 1.80
ETANDARD DEIVIATION 1.20 STANDARD DEVIATION 1.08
pvDO2 RETIRINT: Teothar ingentives NYD| 8 NEYERINT: Plenning/divection
WAAT I2: Computey training ie tescther thoire WHAT I8: Tbere lo nO one cootdineting computer bdup/uee
PREFERAED: Woney be fincanti®e for teschet computer tralning PRITEARAD: Computer coordinetore to cootd. bupfuse of cospute
RATING 3.8 RATING 1.5
ATARDARD DEIVIATION L7 STANDARD DEVIATION 1.2
Fvo0) REFINEINT: Teocher inrentises NYD19 ll'!lll'{x Plenning/dicection
WHAT T2: Cowputer treining ie tearher theice HAT Cospurar use lgft to teschere
PAZYIRNED: Treining be p-ld by ate rounty. ot others Plnllllbx Tosthers hoog guldelines for computer use
RATING AATING ).09
STARDAND DEVIATION 0 91 STANDARD DEVIATION 1.22
VDOA NETEREINT: Yeochear intentises L1} 21] NETERINT: Treining, {netructioe uase
WRAT 16: Cowpluter troinind ie tesrher rhoice s Computer use left to teeochare
PREYEMAED: Ineetedre/continulng o4 rredit be gioen for comp t PREFEANAD: Conforence/vorkahoP to exchange computer use ldess
RATING 4,18 AATING 4,08
STANDARD DLVIATION 1.0 STANDAAD DEVIATION 1.11
wypos ASTERENT: Tredniny, cowputer use
¥aAT 133 Tradning sot ilveys on computere sesifeble to tesc YYD 'fr"l"‘ Softvers topl f '
PRATEARED: Tradining be pi.vided on hardeere seelfeble URAT I2: Little eoftwere (n eres of retio/propottion
AATING 4.00 PAETENRED: More lo!lta;r‘ln ates of ratio/proporgion
v 1. AATING 4B
STARDARD DEVIATION n STANDAXD DIVIATION L.
wYDO6 RETERINY: Bacrdeafe ecces cher
¥RAT TB: AL teachers du 6ol heve access Co compulers Vo212 AEFERLNT: Boltvare toplce
PRATEARED: All teechere have access Uo tomputers for practie WHAT 18 Litcle soltvars for tescher v ent eyeteme
XATING 4.04 PAEFRARED: Mote softvare for tesrher wan, ot speteme
STANDARD DCVIATIO 0.7 NATING .60
b c vor : STANDARD DEVIATION L2
WwYDO7 RETEREINT: Barvd
VHAT I0: WOt soougb computers. fn wo13 NETERZNT: Teocher frcentione
PREFEDNIED: Hore computers be yrolldud ln :l-uun- MHAT 1B: T, er o tire 1o use wvanage
RATING 'Y PALFENNID: Teochers be gioen tiwe o vork with san
BTANDARD DEVIATION 0.68 AATING 3,62
STANDARD DIVIATION 1.20
[wvpos AETEREINT: Hordeors ocCeme, student
WAAT T8: WMot enoukb coordinst hordvere purchase
PARTERRED: Hore coordineted hardvare putthess for schoola
AATING 4,50
STANDARD DEIVIATION 0.80
[Wyp09 REFERENT: Boltvere scress

WRAT T8: Limited swount of ro
PRNEFEANED: Nore veleasnt soltwere

nt softvare eveileble (n s
o eveileble in achool

RATING 4,52
STANDARD DEVIATION 0.90
[WwyDlo ANETIAINT: Integrotion

WRAT I8: Softvare not corteleoted with tudbjert metter
PREFIINED: Boftware be correlated vith subject mote

RATING 4,23
STANDARD DIVIATION 0,97
¥yDl1 NETININT: Boftvers revieve

¥Aa? IB: Softwere not coteloged by teorhing roncept
PALTFIRED: Softvave be rastsloged by Ceeching concep?

RATING
STANDARD DEVIATIOR 1.0t
MYDl2 AEFIRINT: Boltvere teviews

WAAT I8: Boltware revieva not geperallp availeble
PREFERRED: Ixperienced user pub’liah and distribute roeiewr

RATING .93
STANDARD DIVIATION 1.21
wy¥Dl3 AETIRINT: Aoltvere presiov

WAAT T8: Software produrers do not sllov tesrhers to presie
PRETEXNED: Boftvare producer allov teschere *o jreelov

RATING 4,
STANDARD DEIVIATION 0,9
¥Dl4 AETEININT: dolftvare taviews

WAAT I8: Mo county procedure for selectjon of softrvefe
PRETERIED: County soltvere eosluetioo cosmittee ba ‘orme

RATING .74

. STANDARD DIVIATION c.98
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Appendix C

Description of Brochures
Addressing Priority Needs

By classroom teachers, for classroom teachers—that's what makes the
Microcomputers for Teachers Series unique. Resulting from a project that
originally set out to provide help to secondary teachers of mathematics, the set of
ten brochures proved to be applicable to all teachers using microcomputers for
instruction.

The project began with a set of needs assessment conferences in the four
states of AEL'sregion. A group of teachers in each state worked with AEL staff to
generate lists of need statements, which they then ranked according to the felt
personal intensity of the need and the potential impact on education if the need
were met. Although the order varied from state to state, all four state groups
considered "“most important” needs to be 1) hardware access for students, 2)
competency training forteachers, 3) integrating computersinto curriculum,and
4) considerations about software.

Some 90 conferees attended the needs assessment meeting. They came
from very smallto quitelarge high schools, junior highs, and elementary schools.
More than three-quarters came from suburban or rural communities, andslightly
more women than men participated. Almost all were classroom teachers who
had used microcomputers—some only in a laboratory setting, some in class-
rooms only, and some in a combination. Nearly half had used them to teach
mathematics and a fourth to teach only programming and/or computer literacy.

A representative panel of eight teachers form that original group came
together for a second conference where four computer consultants presented
their interpretations of the assessment findings. They then served as facilitators
of small groups that developed guidelines for position papers in the four need
areas, using group discussion and problem solving techniques.

Following that conference the consultants wrote papers, and the eight
teachers cametogether one final time to react to the papers and to identify the
brochures to be written and disseminated to teachers and other educators.
Recalling theirown problems and looking both pragmatically and idealistically at
schools, they decided what kinds of guides and cautions teachers mightneed in
the exciting but hazardous world of microcomputers.

Mike and Mini Computer Mice serve as insightful if somewhat insouciant
guides to the series of ten brochures, the titles, topics and purposes of the
brochures follow.

1. A POCKET GLOSSARY FOR COMPUTER-EASE is offered as the first
step to computer literacy. BPS, CPS, RAM, DOS—~you could drown in the
alphabet soup. Unfamiliarity with the jargon is a large part of technophobia; not
understanding the language puts you in alien territory. Dozens of books about
computers include glossaries, but they are not readily portable. The POCKET
GLOSSARY terms were carefully selected to give the uninitiated both an
introduction and a handy future reference to this newest of technologies for the
classroom.

2. TECHNOTALK: SORTING OUT CAI,CBI, AND CMI poses at least some
of the major questions that should be resolved before ycu and your school or
district decide what hardware to purchase. Computer Assisted Instruction (CAl),
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Cornputer Based Instruction (CBI) and Computer Managed Instruction (CMI)
are simply and clearly defined. A glimpse of future ditactions and some sources
of additional information complete the brochure.

3. COMPUTER CURRICULUM: WHAT WILL 1::tS LOOK LIKE? helps
you design computer curricula to suit your schoo! \i.at are yuur priorities?
Literacy? Remediation? Both? Neither? This brociii:» ‘akes 4 teacher per-
spective on how to avoid the all-too-common situation of 2 curriculum serving
the needs of the computer, instead of the other way around.

4, RICCUPS, BURPS ANP GROANS: MAYBE YOU CANFIXIT YOURSELF
deals with basic maintenance of your hardware. Most of the problems with
today's microcomputerscan be deelt with by checking for loose plugs, swapping
c¢ircuitboards, or perforir:ing a simple housekeeping chore like cleaning a sticky
key. A Q-tip and a little pure alcohol can be as good as a $60 service call—and a
lot faster. Waliting for days while a machine is in for minor repairs contributes to
the bad reputation computers have in soms circles; this brochure can help you
avoid such agqaravation.

5, SOFTWARS: CHOOSING AND USING. Deciding whether to use
software as part of your instructional plan comes first. Then you must decide
what software to use. Whether you are part of a review and selection committee
for the total school or district, or are choosing from software available in your
school's media center, this brochure can help. It sets out some criteria forreview,
alerts you to some of the pitfalls in relying on professional reviewers, and
provides a number of software resources.

6. DON'T SALT YOUR FRENCH FRIES WHILE YOU'RE USING THE
COMPUTER can save you untold grief. If you didn't already know that running
the vacuum close to your operating computer can wipe out a diskette, this
brochure is for you. How you should store diskettes, when you should make
back-ups, why you shouldn't place your monitor screen in direct sunlight—all
this and more is part of Don't Salt...”

7. PIRACY OFF THE HIGH SEAS. Few issues are more hotly debated than
that of what constitutes theft of computer software. Teacher as exemplar,
multiple-licensing agreements, software copyright law, and unauthorized
intrusion into data bases are among issues dealt with in this brochure that looks
at legal and ethical issues in computer education.

8. TEACHING TEACHERS ABOUT COMPUTERS. Teacher attitudes
toward computers vary from virtual technophobia to | can't wait to get my hands
on one.”" Planning and developing in-service for such diverse audiences is not
easy; this brochure includes topics that should be on the training agenda,
alternative delivery methods, and enticements for the teacher who suffers from
keyboard anxiety. The importance of using the technology to teach the -
technology is basic to the brochure.

9. EXPECTATIONS IN COMPUTER IN-SERVICE delineates who is
responsible for what to assure high quality continuing teacher education in the
use of the newest technology. What teachers can do for themselves, what
support they should expect from their administrators, and how to gc atout
getting the support needed from the extended school family are all part i this
treatment of the important subject of expectations.
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10. COMPUTER £EQUITY MAY BE ELUSIVE. The microcomputer may be a
tool for equal access to quality education the like of which we have never
imagined. But there is evidence that use of the present supply of microsis at best
uneven, and possibly outright biased against females, minorities, economically
disadvantaged and certain ability groups. This brochure looks at practices that
lead to untair allocation of computer resources in our schools.



