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OVERVIEW

The goal of Project RETOOL has been to provide a quality

training program in special education technology for teacher
educators. The training was designed for higher education
faculty who have mastered the basics of microcomputer operations
and applications in special education.

The project successfully completed nine objectives:

To form a Project Advisory Council (PAC) of teacher educators
who are knowledgeable about special education technology.

To identify microcomputing competencies needed by faculty
members at institutions of higher education who are preparing
special education personnel.

To locate or develop training modules on microcomputer
applications in special education that can be used in special
education personnel preparation programs.

To field test the training packets with special educaticn
teacher educators.

To conduct training for post-doctoral leadership personnel on
the competency-based training modules.

To conduct training for teacher educators on three authoring
systems developed specifically for special education.

To develop mechanisms to disseminate project information ard
products on a netional basis.

To evaluate the project's activities, products, and
processes.

To maintain an efficient and effective project management
system.

The following section describes the project's major

activities.




ACCOMPLISHING THE OBJECTIVES

Objective 1: Project Advisory Council

The Project Advisory Council
three years of the project. The
conjunction with a) CEC's annual
Washington DC, and San Francisco
CEC's Teacher Education Division
Lake City.

met twice annually during the
meetings were held in
conventions in Chicago,

and b) the annual conferences of
in Atlanta, Alexandria, and Salt

PAC members assisted with the following activities:

o Locating ani developing training materials,

o Reviewing training materials,

o Conducting training sessions,

o Reviewing evaluation

data,

o Disseminating project informat.on.

Appendix A contains a list of Project Advisory Council

members.

Objective 2: Microcomputing Competencies

Tn 1986, Elizabeth McClellan Byrom (Project Director), A.
Edward Blackhurst (University of Kentucky), and Charles MacArthur
(University of Maryland) conducted a study Jesigned to determine
microcomputing competencies needed by teacher educators who train

special education teachers.

A 47 item questionnaire was mailed

to 257 teacher educators identified by Blackhurst and MacArthur
(1985) as being knowledgeable about microcomputer applications in

special education and teacher preparation.

responded to the questicnnaire.

143 teacher educators
The survey results served as a

foundation for the content of RETOOL training materials and

workshops.
list to develop a checklist that

Dr. Blackhurst also used the resultant competencies

teacher educators can use as a

self assessment of their microcomputing knowledge and skills.

Drs. Blackhurst and Byrom presented the results of the survey
at the 1986 conference of the Teacher Education Division, which

was held in Atlanta.

Additionally, the survey resulcs were

published in a 1987 issue of Teacher Education and Special

Education (Appendix B).

Ob1 i s+ "Traj a M

Over the course of the three year project, staff and

consultants developed or adapted
following topics:

training notebooks on the




Year I

o Integrated Software for Teacher Educators; AppleWorks by A.
Edward Blackhurst

o Integrated Software for Teacher Educators: Electric Desk by
Elizabeth McClellan Byrom

o Authoring Systems (1lst edition) by Joseph Lamos and Marion
Panyan

Year IT

o S i B i T ay i Higher Education

Curriculum by Elizabeth Byrom and RETOOL staff

o Telecommunications Applications in Special Education by

Robert Gall, David Reefe, and Marcia Jenkins

o Expert Systems by Joesph Ferrara and Utah State University
staff

o Authoring Svstems (2nd edition) by Marion Panyan, A. Edward
Blackhurst, Deborah Bott, and Gail Fitzgerald

Year TII

(v} Hypermedia and Ipteractive Videodiscs by Ted S. Hasselbring,
Laura Goin, and Ron Thorkildsen

o Microcomputer Technology for Persons with Physical

Disabiljties by Judy Rein, Pat Ourand, and Bud Rizer

o Usi Micro out o_Enhance Teach Educators'’
Professional Productivity by A. Edward Blackhurst and
Elizabeth Byrom

Year I

Intecrated Software, The first two nodules were designed to
show teacher educators how to use word processing, databases, and
sprecadsheet programs in their teacher preparation programs. A.
Edward Blackhurst developed a series of AppleWorks materials and
templates with a wide range of practical applications, including
student records, IEPs, banks of test questions, gradebooks, and
budgets for federally funded projects. The Project Director
conver ted these materials and templates into a second noteiook
for IBM PCs and compatibles.

Authoring Systems. The third notebook focused on the use of
authoring systems and languages as tools for developing computer
assisted instruction. Originally, this notebook had two
components, a) the HELPmate authoring system created by Joseph
Lamos, who was then at the Denver Research Institute, and b)




Multisensory Authoring Computer System (MACS), which was created
by Marion Panyon and her colleagues at the Johns Hopkins
University. The notebooks contained not only printed materials,
but also the authoring systems software. During the second and
third years of the project, this notebook was revised because a)
newer and more powerful authoring software became popular with
special educators, b) an expanded version of MACS was made
available to the project, and c) the HELPmate system had to be
replaced because it was developed on a computer operating system
that has become virtually obsolete.

Year IT
Technology in the Higher Education Curriculum. In July,

1987, Project RETOOL sponsored a round table on Special Education
Technology in the Higher Education Curriculum, which was held at
CEC Headquarters in Reston, Virginia. The purpose of the round
table was to develop a list of recommendations for institutions
of higher education that are planning to develop or modify
pre-service training in special education technology. The
resultant list became part of a notebook of information and
materials (e.g., program descriptions, course syllabi, reference
lists) from twenty-two colleges and universities throughout the
nation. Of all the materials developed by the project, this has
been the most in demand. This is in part because many personnel
preparation programs that started cffering technology training
eight or nine years ago realize the need to revamp them, and
partially because the materials are very useful for schools
preparing folios for NCATE review. At last count, over 680
teacher educatcrs have received copies of this notebook.

T communications. In terms of numbers of copies, the
training packet on telecommunications has a more limited audience
than the notebook from the round table, but for educators in
remote geographic areas, the need for training and materials in
long distance education is acute. The RETOOL training packet
contains various applications of telecommunications, including
SpecialNet, student networks, statewide data collection, and a
model for delivering special education personnel preparation
courses to remote sites. The model was developed by Robert Gall,
a telecommunications expert who spearheaded a mammoth long
distance education program in Alberta.

Expert Systems. When looking at the gamut of materials
developed by this project, one cannot help but realize the wide
range of computer expertise of target audiences. Tor example,
the notebooks on integrated software can be used by a relativelv
novice computer user; the materials on expert 3ystems are meant
for teacher educators who have the interest and technical
expertise to develop expert systems. This notebook is an
intellectually demanding collection of materials that reflect two
different approaches to expert systems, one espoused by
researchers at Utah State University and another used by
compatriots at the University of Maryland. The reader may be

oz




interested to know that two participants in the field test of the
expert systems notebook have written grants that will lead to the
development of two new expert systems for special educators.

Authoring Systems (revised). During Year II, the content of

the authoring systems notebook was changed significantly. First,
Debor ah Bott provided a conceptual framework for the entire
notebook by contributing materials on instructional design.

Next, Johns Hopkins University staff contributed the revised
edition of the MACS system, including the basic software program,
graphics discs, and documentation. Finally, A. Edward Blackhurst
added templates and printed materials on the SuperPILOT authoring
language.

Year IITT

HyperCard and Interactive Videodiscs. Of all the new
technologies that have appeared on the market in the last ten
years, none has generated as much enthusiasm as hypermedia, (also
referred to as multimedia). 1In essence, hypermedia software is a
way of linking non-sequential pages of text with other media such
as videodiscs, sound, CD-ROM, and videotape. Drs. Ted
Hasselbring of Vanderbilt University and Ron Thorkildsen of Utah
State University drew from their considerable research on
hypermedia and videodiscs to contribute the basic content for the
RETOOL notebook on this timely topic.

Adaptive and Assistive Devices. The Johns Hopkins University

and the Maryland Rehabilitation Center in Baltimore have a
collaborative arrangement through which individuals with physical
or sensory disabilities are trained to use microprocessor-based
adapative devices aimed at improving communication, mobility, and
environmental control. The two major components of the program
are a) evaluation of individuals' needs and b) training in how to
use the devices. These components became the kernel of the
Project RETOOL training manual on adaptive devices.

Using Microcomputers to Enhance Teacher Educators'
Professional Productivity. Most c¢£ the training modules
developed through this project focused on advanced technology

applications; however, the Project Advisory Council indicated
that the project needed to address the fact that there are still
significant numbers of higher education faculty who have not
developed the basic competencies necessary to use microcomputers
as tools for professional productivity. The purpose of this
training notebook was to provide the incentive and information
necessary to develop these competencies.




Objectives 4, 5. d 6: Field Tec Trajini

Over the three years of the project, twelve training events
served a dual purpose: a) to field test the training materials
and b) to disseminate the materials to teacher educators who want
to incorporate them in their personnel preparation programs.
Appendix C contains ccpies of the promotional materials which
describe training events for each year. Training topics, dates,
and sites were as follows:

A W Teac Educ - January, 1987
The University of Kentucky
Integrated Software for the IBM - March, 1987

IBM Training Center, Washington DC

Authoring Systems -~ April 1987,
The University of Illinois

Special Education Technology in the Hjigher Education
Curri um - JUlyl 1987
CEC Headquarters, Reston, VA

Telecommunications & Long Distance Education - January, 1988
The University of Hawaii
Expert Systems - February, 1988

Utah State University

Authoripng Systems (version 2) - May, 1988
Northern Arizona University

Mi Technolo for Persons wi P

Disabilities - September, 1988
The Maryland Rehabilitation Center and The Johns Hopkins
University

videodisc and HvperCard Applications in Special Education -
October, 1988
Vanderbilt University

Authoring Systems - January, 1989

Long Island University

HyperCard -~ Knoxville, 1989
The University of Tennessee

Usi Microcomput o Enhance Teacher Educators'’
Professional Productivity - March, 1989

San Jose State University

Training sites. Selection of training sites was based on
three main criteria: geographic distribution, research and
teacher training being conducted at host universities (e.g.,




expert systems at Utah State; Hypermedia at Vanderbilt
University), and cost effectiven<ss.

Training participants. The number of participants in
training events ranged from 15 for the workshop on adaptive

devices to 34 for the one on professional productivity. The
demand for the first HyperCard workshop was so great and created
such an extensive waiting list that a second workshop was held.
Of the 244 participants, 75 Seventy-five percent indicated that
they are teacher educators; 3.33 percent are researchers, 15.33
are administrators, and 6.67 £ill "other" professional roles. As
the figures in Appendix D show, RETOOL training participants come
from all parts of the naticn.

Objective 7: Dissemination
Promotion. Each year, project staff developed a flier that

described the training activities (Appendix C). This promotional
material was mailed to a) all of the chairs of departments of
special education personnel preparation programs in the nation,
b) the 2,400 members of CEC's Teacher Education Division, c)
participants in previous RETOOL training events, and d) over 228
individuals who asked to be placed on the project's mailing list.
Information abcut the project was also placed in TEACHING
Exceptional Children and a variety of newsletters.

Presentations. The Project Director presented information
about the project at a variety of conferences including the CEC
conventions in Chicago and Washington DC, TED conferencas in
Atlanta and Alexandria, the Technology and Media division
conference in Baltimore, and the IBM Seminar for Deans of
Colleges of Education in Austin.

Distribution of Training Materials. As previously
mentioned, the demand fcr the various notebooks varied greatly,
depending on the topic addressed. Approximately 680 copies of
the notebook resulting from the round table on special education
technology in the higher education curriculum were mailed to
teacher educators azross the nation. Three hundred copies of the
AprleWorks notebook and 188 copies of the authoring systems
notebook were also distributed. All of the notebooks have been
submitted to ERIC for inclusion in the database.

Objective 8: Evaluation

As can be seen from the evaluation data in Appendix E,
RETOOL workshops were very valuable training experiences for
teacher educators. These data and progress reports have been
submitted to the Project Advisory Council, the TED Executive
Committee, and CEC governance.




Objective 9: Project Management

All project activities vere conducted on time and within
budget. This efficiency resulted from careful planning, on-going
communication among project staff, cooperation with consultants
and trainers, and support from CEC staff. Because the project's
fiscal year was different from CEC's fiscal year, RETOOL staff
maintained an independent record of ¢xpenditures that was used t¢
make comparisons with CEC's records. Although the dual system
created a duplication of effort, it ensured an accurate
accounting.

The Project Director submitted quarterly progress reports to
the CEC Board of Governors, semi-annual reports to the TED
Executive Committee, and semi-annual reports to the RETOOL
Advisory Council. BAll of these groups were very supportive of
the project's activities and products.




CONCLUSIONS

Toward the end of the project, staff conducted a survey of
RETOOL "graduates" to determine the extent to which they are
using their new knowledge and skills. Respondents indicated that
21.33 percent consider themselves beginning computer users, 46.67
are intermediate users, and 22 percent are at the advanced or
cutting edge level. Sixty-three percent use computers daily; 22
percent use them at least several times a week. Considering the
percentage of respondents who are teacher educators (75%), it is
interesting to note that 7i.33 percent of the total number of
respondents say they use microcomputers in the courses they
teach; thus, one could infer that the vast majority of the
respondents are using information and training provided through
the project.

In looking over evaluation comments expressed by the teacher
educators who participate in RETOOL training events, three
factors are eviden:t: 1) the materials are useful in special
education personnel preparation programs, 2) the opportunity to
work with colleagues across the nation is essential to their
growth as professionals, and 3) learning from experts in special
education technology is a treasured experience. These factors
are supported by statistics indicating the extent to which RETOOL
participants use their own funds to attend workshops. Only 12.67
peccent had all expenses covered. Eighteen percent received no
support; 44.7 percent received minimal support; 16.67 received
at least half; 5.33 percent received support from other sources.

A large part of the success of this and other RETOOL
projects has been the strong commitment of teacher educators who
serve as trainers and members of the Project Advisory Council.
The level of support, enthusiasm, and commitment of the leaders
in the field of special education technology could not be
stronger.

The ultimate success of the project can be attributed to the
staff of the U.S. Department or Education's Office of Special
Education and Rehabilitation Services who not only provided
funding but also contributed moral support and professional
adv ice.
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ABSTRACT

A list of 43 microcomputiag competencies associ-
ated with the functions that special education pro-
fassors typically perform was generated through &
task analysis. Approximataly 60% of 2 national sam-
ple of 250 special education faculty who use micro-
computsrs responded to a questionnaire designed
to assess the value of the corpatency statements.
Compstencies associated with the function of pro-
viding instruction about microcomputer applications
in special ecucation were viewsd as being mostim-
portant, followed by thase associated with using the
microcomputer as an aid o instruction in couisss
and as an aid to personal productivity. With a few
excaptions, competencies related to the use of micro-
computers to meet service responsibilities, computer
programming and related skills, and selection a.d
operation of microcomputer equipment were sen
as less useful. Word processing was rated as the
single most useful competency and computer pro-
gramming as the least useful.

A national survey on the use of microcomputers in
special education personnel preparation programs
found thatinstruction in the use of microcomputers
in special education is perceived to be important for
special education teachers (Blackhurst & MacAr-
thur, 1986). However, the survey found that many
special aducation faculty lacked the skills necessary
to provide that instruction. Winen microcomputers
were being used, most faculty were using them to
perform such functions as word prosessing, record
keeping, statistical analysis, and test generation.
Lack of faculty knowledge and skills were cited as
barriers 1o increased use of micrccomputers and
instruction about their use in special education per-
80nnel preparation courses.
Institutions of higher education (IHEs) anid nation-
@ professional associations have initiated various
Projects aimed atincreasing the number of special
Sducation faculty trained in microcomputer u.. For
&xampla, the Teacher Education Division (TED) of
Council for Exceptional Chitdren (CEC) operates
Project RETOOL, which is designed to provide in-
Rrvice training workshops on microcomputer use
SPecial education faculty (Byrom, 1986). Inten-
Postdoctoral training on applications of micro-
Puter technology in special educationis offered
Ur::nlversiry of Kentucky (Blackhurst, 1986), and
versit, of Maryland offers a doctoral program

(X2
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Microcomputing
Competencies
for Special
Education
Professors

A. EDWARD BLACKHURST

CHARLES A. MacARTHUR
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Edward Blackhurstis Professor and Director of the Special
Education Microcomputer Specialis: Program, Department
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ington; Charles MacArthur is Associate Director of Leader-
ship Training: Computer Technology in Special Education
of the University of Maryland at College Park; and Elizabeth
Byrom is Director of Project RETOOL, Council for Excep-
tional Children, at Reston, Virginia.
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ERIC

Aruitoxt provided by Eic:

in microcomputing research to provide training to
those who may become special sducation taculty
members (MacArthur & Burke, 1986).

There continues to be a need, however, to iden-
tify spacific areas in which special education facul-
ty might require training in the use of microco’n-
puters. To facilitate the assessment of training
needs, itis first necessary to identify the competen-
cies that special education faculty should have if
they are to use microcomputers and teach about
their applications. Once those comipetencies have
been identified, it will be possible to conduct very
specific training needs assessments, develop train-
ing programs in response to those needs, and
evaluale the effectiveness of the training programs.

PURPOSE

The purposes of this reseaich were to identify the
microcomputing competencies imporntant forspecial
education faculiy and then determine the perceived
importance of each. The following research ques-
tions were addressed:

1. What microcomputing competencies should
special education faculty members have?

2. Whatisthe relative importance of the microcom-
puting competencies?

3. What microcomputing compeiencies represent
specialty areas and should be of interest to only a
tew special education facuity?

IDENTIFICATION OF COMPETENCIES

An ERIC searchwas performedin an effort to iden-
tify research or descriptive articles relative to micro-
computing competencies deemed important for
special education facuity. The search yielded no Jit-
erature on the topic. Consequently, the authors pro-
cesded to conduct a task analysis in an effort to
generate a list of competencies that would answer
the first research question.

The frame of reterence used to guide the task
analysis focused on functions that special educa-
fion faculty perform. The task analysis was predi-
cated on three assumptions: (1) microcomputers are
available at [HEs to support the functions; (2} micro-
computers are important in the education of excep-
tional children; and (3) instruction about microcom-
puter use should be provided in special education
personnel preparation programs. The national sur-
vey cited eariier supported those assumptions.

Six functions were identified as being relevant,
Tesk analyses were then performed for each of the

154 TESE, 1987, 10(4)
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functions, yielding a total of 43 competencies. The
competency list was submitted to a pane; of judges
for reaction. The judy,as were nine advanzad grad-
uate students enrolied in a course on resezrch tech-
niques in special education. All had masters de-
grees in special education and were pursuing either
an educational specialist or doctoral degree with an
emphasis on applications of microcomputers in
special education. Each judge had completed four
courses and a practicum in microcomputer applica-
tions in special education; all were enrolled in an
additional three courses and a second practicum
on that topic at the time they evaluated the com-
petenciss. Seven of the nine judges owned a per-
sonal computer; all nine used microcomputers. All
judges were women.

The judges were asked to edit any items that were
unclear and to add or delete items, with the goal of
creating a comprehensive list o microcomputing
compstencies for spacial education faculty. Recom-
mendations for change were incorporated into a
revised competency list and resubmitted. Judges
unanimously agreed that this final list of functions
and competencies was appropriate. .

The sixfunctions and the corresponding 43 com-
Petencies that were identified appear in Table 1.

PROCEDURES FOR DETERMINING

-

VALUE OF THE COMPETENCIES >

.
- A

Survey research was conducted .to ‘answer:.'the
research questions. Following"are. déscriptions of
the instrument developed tp cdliect the data, the
sample from which the data were collected, and the
data analysas that were conducted.

- Instramentation

The instrument for.this part of the investigation was
a questionnaire-based-on the 43 iderdified com-
petencies. Compelency statements were arranged
according to.the six functions associated with the
use of microcormputers by special education facul-
ty and followed by rating categories denoted by the
letters X, S, N, U, and E. Respondents were asked
to judge the importance of each compstency by
circling one letter according to the following key:

X = Not sure about the impontance of this
competency

€ = Specialty area; of interest to only a few faculty
N = Not useful

U = Useful

E = Extremely usefu! for improved productivity

THEZ:
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Function 1:

Function 2:

Function 3;

Function 4:

Functlon 5:

Function 6:

ERIC

Aruitoxt provided by Eic:

TABLE 1
Microcomputer functions and competencies

Using @ microcomputer as an aid to personal productivity
1. Use a word processor to prepare class notas, manuscripts, and other writien documents.
2. Use utilities, such as mail-merging programs and spelling checkers.
3. Use database programs to maintain records.
4. Use a microcomputar to mainiain files of reference materials, annotations, and bibliographies to
suppert research and writing.
S. Perform statistical analyses with micrGeomputer software.
6. Usa graphics software to prepare charts and graphs for rasearch manuscripts and presentations,
7. Using a spreadshest program to manipulate budgets and fiscai records.
8 Using electronic message services, such as “SpecialNet.”

Using the microcomputer as an aid to instruction in college courses
S. Use micrccomputer systems to prepare instructional materials, such as transparencies.
10. Use computer programs to support drill and practice, tutorial, simulation, and problem-solving ac-
tivities in classes taught.
11. Store questions in computerized test banks and generate examinations.
12. Use gradebook software programs to store student grades.

Selecting and opsrating microcomputer equipment

13 Conduct comparative analyses of microcomputer hardware and related equipment in order to make
selection decisions. .

14. Set uo microcomputs.” equipment and test it to ensure that it will operate correcily.

15 Configure software'to ensure that all of its features will work properly with the microcomputer equip-
ment being used.

16. Install penpheraldevices that enhance the capabilities ofa microcomputer (e.g., modems, printers,
extra memory, clock cards).

17. Use mass storage devices, such as hard disks.

16. Use simple diagnosticsto determine problems ana perform routine maintsnance of microcomputer
hardware and software.

18. Use system commands and utilities needed to foad, run, save, and copy programs.,

Providing instruction about microcomputer applications in sgecial education

20. Define terms and concepts related to microcomputer applications in special education.

21. ldentify major issues associated with the use of microcomputers in special education.

22, Articulate goals and a phifosophy for using micrcomputer technology in special eduzation.

23 Describe ressarch on mictocomputer use in special education.

24. Teach ways to evaluate microcomputer software for its potential in teaching exceptional individuals.

25. Select and demonstrate software Frograms that are appropriate for use with excepticnal children.

26. Teach how tool uses of microcomputers, such as word processing and databases, canbe used with
exceptional students.

27. Demonstrate con.mercial software programs designed to generate IEPs and analyze the resulls of
educational or psychological assessments.

28. Show how to use adaptive devices for environmental control and how to make computers accessi-
ble to those with physical or sensory impairments.

29. Teach how to evaluate the elfectiveness of microcomputer applications in special education.

30. Teach how to integrate microcomputer use into curricula for exceptional cliidren.

31. Provide information about resources available to support the use of microcomputers in spectal
education.

32. Explain ethical considerations related to uses of microcomputer technology in special education.

Using microcomputers to mest service responsibilitiss

33 Conduct needs assessments refated to the use of microcomputers in special education,

34. Consult with special education teachers about their use of microcomputers.

35. Provide inservice training about microcomputer use in special education.

36. Identify sources of funding for microcomputer hardware and software for special education programs.
37. Prepare proposals for the funding of special education microcomputer projects.

Compsiar prograraming and related skills

38. Copy and run computer programs from prograra listings in books and computer magazines.

39. Design computer-assisted instruction programs that could be programmed by those who have pro-
gramming skills.

40. Use pre-packaged software-authoring systems to prepare computer-assisted instruction lessons
for students.

41. Useauthonnglanguages (such as PILOT) to create computer-assisted instruction lessons for students.

42. Modify computer programs to make them more useful with special populations,

43. Write compuiter programs, using high-level languages such as BASIC or Pascal.
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Before the questionnaire was distributed, the
judges were asked 1o 1espond to the questions on
the questionnaire and answer several questions
aboutits format and strusture. Six of the nine judges
stated that the respons': mode was appropriate; the
remainder were unsure. Several edrtorial recom-
mendations also w.re made. The instrumer. was
finalized, incorpora®:»g the cumments of the judges.

Sample

The questionnaire was sunt to 250 people identified
in previous research (Bla skhurst & MacArthur, 1986)
as special education faculty who were knowledge-
able users of microcomputers. A total of 148 ques-
tionnaires were returned, for a response rate of
53.2%. Respondents were rather evenly distribuied
throughout the country, with questionnaires being
received from people in 45 states. No single state
had mcre than 9 respordents. Of this total, 37.6%
were womer: and 60.8% were men. Two persons
chose not 1o reveal their gender.

Determination of Rank Order
Foreachof the 43 competency statements included
in the questionnaire, the percentage of respondents
circling each of 1. ; five rating choices was com.
puted. To determine the rank of each microcomputer
functionin terms of importance to faculty, the “‘use-
ful" and “extremeiy useful* percentages for the
specificcompetencies associated with the function
were combined and averaged. The function with the
highest combined average percentage was ranked
firstin importance; the function with the next highest
Percentage was ranked second; and so on. The
combined *‘useful” and “'extremely uselful” percen-
tage scores of specific competencies also were
used to rank order the competency statements
within their respective microcomputer function
categories. *

RESULTS AND DISCUSSION

Table 2 presents a rank-ordering of the six functions
and their associated competencies. The bold state-
ments represent the six functions. The other state-
ments are abbreviated versions of the 43 competen-
cies listed in Table 1. Table 2 aiso displays the per-
centage of responses 1o each of the five response
categories (i.e., unsure, specialty araa, not useful,
ussful, extremely ussful) for the 43 compsetencies.
The percentages to the right of the six function
statements are averages of the percentages forthe
specific competency associated with and listed
below aach function.
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An examination of ihe “unsure" rating category
in Table 2 suggests that respondents were configent
intheir judgments about the competencies. Overall,
only 5.2% of al| ratings fell into the **unsure” cate-
gery. Respondents appeared to be the most unsure
about the importance of competencies associated
with the function of selecting and Gperating micro-
computer equipment.

The relatively few respondents who rated a par-
ticular compstency as “not useful” indicates that
most of the competencies were perceived as having
value. Not all competenicies, however, were perceiv-
edas being importznt for all faculty, Approximately
one-third of the respondents perceived competen-
cies associated with microcomputer selection and
Operation, computer programming, and profession-
al service as being specialty areas that were of in-
terest to only a fery faculty.

The competency perceived as being least useful
(17.6% combinad "‘useful” and “‘extremely useful”
score) was the ability to write computer programs
using high-level languages such as BASIC or
Pascal, The competency judged most useful (94.6%
usefulness score) was the ability touse a word pro-
€essor to prepare class notes, manuscripts, and
other written documents, .

The six microcomputer functions were found to
rank in their usefulness 1o special education facul-
ty as follows:;

1. Providing instruction about microcomputer ap-
plications (85.1%%)

2. Using the microcomputer as an aid to nstruc-
tion in courses (80.3%)

3. Using a microcomputer as an aid o personal pro-
ductivity (73.1%)

4. Using microccmputers to meet service respon-
sibilities (61.49%)

5. Computer programming and related skilis
{49.2%)

6. Selection and operation of microcomputer equip-
ment (47.6%)

Thesetunctior and associatec competencies are
discussed below.

Instruction about Microcomputers
As a category, competencies associated with pro-
viding instruc’ion about microcomputer applications
in special education were considered to be the most
important. With one exception, all of the competen-
cies associated with this function were rated as
useful or extremely userul by more than 809% of re-
spondents. The two competencies seen as most
critical in this area were teaching how to integrate
microcomputer use into curricula for exceptional

e -
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TABLE 2
Rank order of usefulness of the six functions and competencias within each function (N = 148)

Specialty Not Ertremely
Competency Unsure Area Useful Useful Useful
Instruction about Microcomputers 1.9% 9.7% 2.6% 39.9% 45.2%
30. integrate micro in curriculum 0.7 4.7 1.4 35.8 57.4
25. Demonstrate software 0.7 5.4 1.4 284 64.2
31. Resources to support micro use 2.0 6.8 0.7 480 42.6
24. Evaluate software 2.7 6.8 2.0 28.4 60.1
20. Define terms & cuncepts 2.7 6.8 2.7 48.0 39.9
22. Articulate philosophy for use 2.0 8.8 2.0 50.0 37.2
26. Teach about micros as tools 2.0 8.1 2.7 32.4 54.7
21. Identify issues in use 1.4 8.8 2.0 37.8 50.0
29. Evaluate micro etfectiveness 14 10.8 3.4 419 42.6
27. Use IEP & assassment software 2.0 13.5 3.4 43.9 37.2
32. Explain ethicai considerations w1 8.8 6.8 44.6 35.8
23. Describa microcomputer research 1.4 14.2 3.4 51.4 29.1
28. Us9 adaptive devices 2.0 30.4 20 28.4 37.2
Teaching Ald 4.9 9.0 5.9 51.9 28.4
11, Test genaration 1.4 7.4 1.4 46.6 43.2
9. Prepare instructional aids 9.5 8.1 2.7 £34 26.4
12, Student gradebook programs 4.1 7.4 10.1 56.8 21,6
10. Computer-assisted instruction 4.7 12.8 9.5 50.7 22.3
Personal Productlvity 4.8 18.3 3.6 42.7 30.4
1. Use 4 vord processor 1.4 2.7 1.4 19.6 75.0
4, Maintain reference files 2.0 10.1 2.0 44.6 41.2
3. Use database programs 1.4 10.1 2.7 57.4 28.4
2. Use utility programs 8.1 12.2 6.1 52.7 20.3
5. Perform statistical analyses 2.7 24.3 2.0 41.2 29.7
6. Prepare graphs and charts 5.4 21.6 2.7 50.0 20.3
8. Use telecommunications 12.2 23.0 6.1 45.3 13.5
7. Use spreadsheets 5.4 42.6 6.1 31.1 14.9
Professional Service Aid 2.8 3214 3.4 37.3 24.1
35. Provide inservice 1.4 26.4 2.7 37.2 32.4
34. Consult about micro use 4.7 23.0 4.1 453 23.0
36. Identily sources of fuiing 2.0 33.1 2.7 35.1 27.0
33. Conduct micro needs assessment 4.1 39.2 2.7 40.5 13.5
37. Prepare micro proposals 2.0 40.5 4.7 28.4 24.3
Microcomputer Selectlon/QOperation 10.1 32.0 0.0 30.1 17.5
19. Use system commands 2.0 54 2.0 35.8 54.7
14, Set up and test equip::wnt 12.2 32.4 11.5 29.1 14.9
13. Make selection decisions 11.5 36.5 74 30.4 13.5
18. Diagnose & maintain systems * 9.5 34.5 14.2 33.1 8.8
16. Install peripheral devices 10.1 41.2 10.1 27.7 10.8
15. Instail software 12.8 37.2 12.2 25.0 12.8
17. Use hard disks 12.8 37.2 12.8 29.7 6.8
Computer Programming 6.6 35.2 8.8 325 16.7
40. Use authoring systems 1.4 15.5 3.4 47.3 32.4
41. Use authoring languages 4.1 30.4 6.8 39.2 19.6
42. Modify existing programs 2.7 37.8 6.1 34.5 18.9
38. Copy programs from magazines 12.2 30.4 11.5 33.8 11.5
39. Design CAl programs 6.1 48.6 4.7 23.6 16.9
43. Write computer programs 13.5 48.6 20.3 16.9 0.7
Overall Percentage 5.2 22.8 5.7 39.1 27.0
Notes: Rank order detenmned by summing last two columns. Some peicentanss do not totat 100 due 10 ding errors. C y bers comespond
10 the comp p Y Irstod in Table 1.
children and being able to select and demonstrate The rational survey discussed earfier (Blackhurst
software programs appropriate for exceptional & MacArthur, 1986) found that two of the top three
children. microcomputer training needs for special education
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faculty involved special education applications with
hardware and software. This study verifies the im-
portance of these topics, respondents strongly in-
dicating that special education faculty should incor-
porate into their courses information about ways
microcomputers can be used in the delivaery of in-
struction to exceptional children. Yet faculty may be
ill-equipped to provide such instruction. Additional
research to identify microcomputer training needs
of faculty should be performed to verify the validity
of this assertion.

Teaching Aid

For the function rank ordered second in impor-
tance—the use of the microcomputer as an aid in
teaching special education courses—the compe-
tency cf using test banks was viewed as the most
important. The uss of utility programs that permit
the preparation of instructional aids and storage of
student grades also ‘vas considered importart by
the vast majority (80%) of the respondents. Respon-
dents were less sure of the importance of computer-
assisted instruction for college courses, 13% view-
ing this as a specialty area for 2 few facuity.

Personal Productivity

Of the competencies associated with the third-
ranking microcomputer function—use of the
microcomputer as an aid to personal productivity—
the ability to use a word processor topped all others
in importance. Of the remaining competencies
associated with this function, most respondents
considered using utility programs such ag spelling
checkers (74%), using database programs (86%),
and using microcomputers to maintain reference
files (86%) useful or extremely useful.

Approximately 25% of the respondents viewed
the use of the microcomputer for statistical analysis
and preparation of graphics for research articles as
specialty skills of interest to only a few faculty.
Perhaps those who responded in this fashion rep-
resented IHEs that did not require faculty to con-
Guctresearch. An alternative explanation might be
that mainframe computers are viewed as being

.more appropriate tools than micrccomputers for per-

forming statistical analyses and preparing graphic
displays of data.

Using spreadsheets was also viewed as a special-
ty area by nearly 43% of the respondents. In all like-
lihood, many of the respondents view fiscal manage-
ment as baing primarily in the domain of admini-
strators. Faculty who are not required to maintain
fiscal records would net be expacted to know how
ta use an electronic spreadsheet to maintain these
records.
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Professional Service Aid

Overall, the competencies associated with the
fourth ranking mierdcomputer function of meeting
service responsibilities were considered useful
(37.3%) or extremely useful (24.1 %) by the majority
of respondents (61.4%). Nevertheless, a large pro-
portion of respondents (32.4%) considered this area
tobe a specialty area. it should be emphasized that
the competercies associated with service were
worded in such a way that services to be performed
were directly associated with microcomputer use
(e.., providing inservice training training about
microcomouters, conducting needs assessment
about about microcomputer use). Itis likely that only
some facultywould be. terestedin providing such
specialized services. Howava:, if compeisrcies
were worded to emphasize the use of microcom-
puters to facilitate professional services, regardless
of thetr~"~af the sorvice, a broader range of facul-
ty mighte, iderthese competencies to be highly
useful,

Microcomputer Selection/Operation

Of the seven competencies associated with the fifth
ranked function—the selection an< operation of
microcomputer equipment—the ability to use Sys-
tem commands and utilities was the only competen-
Cy seen as useful or very useful by the majority
(905%) of respondents. In the authors’ experience,
there are generally one or two people in a special
education department who are interested in micro-
computer hardware. These “‘computer gurus*' are
the ones who are called upon to install hardware,
learn how to operate new equipment, and trouble-
shoot when something goes amissin the operation
of either hardware or software. In all likelihcod, this
is the case at other IHEs. If so, it would account for
the findings associated with this function.

Computer Programming

Nearly half (43.2%) of the respondents considered
the area of programming, the lowest ranking area,
as one in which some faculty should specialize. Yet
more than one-third (35.2%) of the respondents
viewed competencies associated with computer
programming and specialty skills to be of interest
to only a few faculty. For example, the design of com-
puter-assisted instruction (CAl) programs was seen
as a specialty skill {18.6%), yet a useful or highiy
useful (40.5%) one. Only 4.7% considered this skili
of no value.

Of the competencies associated with computer
programming, respondents rated the ability to use
prepackaged software-authoring systems to prepare
computer-assisted instruction lessons for students



as most~portant, Nearly 80% rated this competen-
cy as useful or extremely useful. The ability to write
computer programs was viewed as the least usefu!
competency, with only 17.6% considering it useful
or extremely useful to faculty.

CONCLUSIONS AND IMPLICATIONS

This research generated a list of microcomputing
¢ competencies associated with the functions that
special education professors typically ssrform atin-
stitutions of higher education. A panel of ju¢yes con-
firmed the face validity of the competencies and
questionnaire respondents made judgements about
the retative value of each competency statement.
Althougit competencies associated with the use of
the microcomputer as an aid to personal produc-
tivity and in teaching courses were viewed as useful,
the most important competencies were those
associated with the function of providing instruction
about microcomputer applications in special educa-
tion programs. When ratings of useful and extremely
. useful were combined, the competencies associ-
ated with this function can be ranked in the follow-
ing order of importance. The statements complete
the declarative stem: Special education faculty
should be able to . . .

e teach how to integrate microcomputer v into

curricula for exceptional children.

* select and demonstrate software programs that

are appropriate fcr use with exceptional children.

* provide information about resources available to

support the use of microcomputers in special

education.

* teach ways to evaluate microcomputer software

for its potential in teaching exceptional individuals.

* define terms and concepts related to microcom-

puter applications in special education.

* identify major issues associated with the use of

microcomputers in special education.

* articulate goals and a philosophy for using micro-

computer technology in special education.

e teach how tool uses of microcomputers, such as

word processing and databases, can be used with

exceptional students.

* teach how to evaluate the effectiveness of micro-

computer applications in special education.

* demonstrate commercial software programs

designed to generate IEPs and analyze the results

of educational or psychological assessments.

¢ describe research on microcomputer use in spe-
- . cial education.
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* explain ethical considerations related to uses of
microcomputer technology i special education.

* show how to use adaptive devices for environ-
mental control and how to make computers accessi-
ble to those with physical or sensory impairments.

Wittsthe exception of the last of these competen-
cies, which respondents saw as an area of primary
interest to specialists, more than 8294 of respcn-
dents considered these competenzies useful or ex-
tremely useful, Clearly, these competencies need
torelate to a faculty member's specific area of spe-
cialization. That is, faculty specializing in the area
of the severely handicapped would be expected to
be able to teach about ways that microcomputers
should be integrated into the curriculum for students
with severe handicaps, but not for students with mild
learning disabilities.

It there is validity to the findings of this research,
it has several implications. The first is that faculty
need 1o assess their ability to parform these com-
petencies. The competency list described here
could be used for this purpose. A self-assessment
instrument could be ca” (ructed that would enable
faculty members to idenify those competencies in
which they already are competent, those that they
have no interest in Jeveloping, those for which they
are interested in developing an awareness, and
those for which they are interested in developing
skills.

Once that self-assessment is completed, faculty
cedld then pursue a professional development pro-
gram to acquire the competenciesidentified as be-
ing important. Departmental administrators could
use similar procedures to develop a depariment-
wide, inservice training program. Federal decision
makers also could usedata collected this way to plan
funding priorities thzt support the development of
faculty retraining programs.

Finally, a caveat should pe noted. As Shores,
Cegelka, and Nelson (1973) correctly pointed out,
the validity of competency lists daveloped with pro-
cedures such as those described in this research
is subject to questior: until the competencies have
been verified empirically. In responding to the con-
cerns of Shores and his colleagues, Blackhurst
(1977) has argued that one of the principles of
competency-based approaches toinstruction is to
specify competencies so they can be placed under
public scrutiny. In this way, other professionals may
examine them, debate their merits, and conduct the
research thatis necessary 1o either verify or refute
their validity. The research Jescribed here is a first
step to defining microcomputer compstencies that
special education ! faculty should have. The valida-
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iton of the competencies mi'st remain the topic of
future research efiorts.
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TRAINING IN SPECIAL EDUCATION TECHNOLOGY
PROJ ECT RETOOL FOR POST-L DCTORAL LEADERSHIP PERSONNEL

Prcject RETOOL is a federally funded project that offers
higher education faculty opportunities to gain hands-oun 2aperience
with microcomputer applications in special eaucation. 71e project
is operated by The Council for Exceptional Children and its Teacher
Education Division. For the 1986-87 academic year, project staff
and consultants have planned workshops on the following topiecs:
AppleWorks, Integrated Software for the IBM, and Author:i.g Systems.

Workshop 1: ApplE;WOI'kS
University of Kentucky, Lexington
January S-9, 1987

Professor A, Edward Blackhurst has designed a series of
training sctivities and materials that show teacher educators how
to use the word processor, database management, and spreadsheet
programs cf the AppleWorks system. In this workshop, Dr,
Blackhurst will help participants use AppleWorks to develop a

. num>er of practical products, including the following:

a bank of.test questions for a ccuarse

templates for student progrem plans

e database template for maintaining student information
a “tdget format suitable for grant proposals.

Training activities [or the firs three days will focus on
word processing, database management, telecommunicrtions, sp.lling
checkers, and mailmerge programs. Duaring the final two days,
participants will learn about spreadsheets (budgets and
gradebecoks), hard-disk management, ASCII files, microcomputer
troubleshooting, and disk repair. Participants will have the
option of attending the workshop for three or five days.

workshop 2:  Integrated Software for the IBM

IBM Customer Service Center, Rosslyn, Virginia
March 4-6, 1987

Project staff are working with David Keefe and Linda Tsantis
from IBM to plan a workshop that will intrecduce teacher educators
to practical applications of integ,ated software. Participants
will use Electric Desk, a software package similar to AppleWorks,
to develop a bank of test questions, and templates for letters,
student reccrds, grades, program plans, and budgets, Participants
will also have an opportunity to preview other IBM compatible
software, e.g., Framework, Lotus 1-2-3, WordStar.
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workshop 3: Authoring Systems

University of Illinois, Champaign-Urbana
April 16-18, 1987

Authoring systems allow teachers with little or no computer
programming experience to develop individualized computer assisted
instruetion lessons, In this workshop, participants will learn to
use one of three authoring systems that were designed specifically
for special education applications. Each system has unique
features ineluding graphies capabilities, screen editors, and
auxiliary input/output devices. The researchers who developed the
authoring systems will conduct the workshop,

Training activities will begin with an introducticn to the
principles of instructional design that are particularly relevant
to the development of computer assisted instruetion. Participants
will then learn one of the following systems:

e The SPE, ED Authoring System, developed by Robert

Zuckerman and cvlleagues at Kent State University.
Training will be on the IBM version of the system,

» The H.E.L.P, Authoripng Svsiem, developed by Joseph
Lamos and colleagues at the Denver Research Institute.
Trainingwill be on the IBM version of the system,

° nso i pu
developed by Marion Panyan and colleagues at The Johns
Hopkins University. Training will be on Apple
computers.,

There is no registration fee for any of the workshops, but
participants will cover their costs for transportation, lodging,
and food. The projeet has arranged special hotel rates ranging

from $35-$45 per night in Lexington and Champaign to approximately
$85 per night in Rosslyn.,

If you would like to participate in one of the workshops,
please fill in the application form and send it to:

Dr. Elizabeth MeClellan

Director, Projeect RETOOL

The Council for Exceptional Children
1920 Assoc..tion Drive .
Reston, VA 22091

Space is limited, so applications are accepted on a first
come, first served basis, After your application has been
processed, project staff will send you more specifiec information on
the content{ of the workshop you have selected. If you have any
questions, please contact Elizabeth MeClellan or Gale O'Brien at
(703) 620-3660,
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: TRAINING IN SPECIAL EDUCATION TECHNOLOGY
PRO ‘ E,CT RETOOL FOR POST-DOCTORAL LEADERSHIP PERSONNEL

Name

Address

City State —_ Zip
Telephone ( ) SpecialNet Name

Academic Position

I would like to attend the following workshop (check one):

AppleWorks, University of Xentueky, January 5-9
January 5-7

IBM Integrated Software, Rosslyn, Virginia, March 4-6

Authoring Systems, University of Il1linois, April 16-18

Q" _—F O~V

The following information will help workshop leaders plan
training activities that meet different instruetional needs.

What is your current level of computer experience?
Novice Intermediate Advanced ___

To what mierocomputer model(s) do you have access (e.g., IBM
PC, Apple I1+4)?

What model(s) do you use on a regular basis?

What software, if any, are you currently usiag to facilitate
professional productivity? Please specifv.

Word Processing
Database Management
Spreadsheet
Graphies
Telecommunications
Authoring
Other

Are you currently using mierocomputers in the classes you
teach? If so, how are they being used?

—
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PROJECT RETOOL

Training in Special Education Technology
For Post-Doctoral Leadership Personnel

Project RETOOL is a federally funded training project that offers higher education faculty opporturuties
to gain hands-on experience with microcomputer applications in special education. The project is
operated by the Teacher Education Division of The Council for Exceptional Children. For the 1987-1988
academic year, project staff and consultants have planned training events on the following topics: Special
Education Technology in the Higher Education Curriculum, Telecommunications, Expert Systems, and
Authoring Systems.

No registration fees are required for RETOOL training events. If you would like to participate in a
workshop, please complete the registration form and return it to: Project RETOCL, 1ne Council for
Exceptional Children, 1920 Association Drive, Reston, VA 22091, (703) 620-3660. Upon receipt of your
registration, project staff will provide you with information concerning transportation, lodging, and
schedule:

SPECIAL EDUCATION TECHNOLOGY IN THE HIGHER
EDUCATION CURRICULUM

CEC Headquarters
Reston, Virginia
July 16-17

This roundtable will be a forum for teacher educators to sha-e ideas and experiences regarding effective
ways of integrating technology training into the higher education curriculum. Representatives ¢i small,
medium, and large colleges will lead the discussion by presenting descriptions of their training programs
and by sharing materials on course offerings, course syllabi, lists of texts and training materials.
Discussion leaders include the following teacher educators:

Ed Blackhurst—University of Kentucky

Ted Hasselbring—Vanderbilt University

Linda O'Donnell—University of Missouri, Kansas City
Barbara Reeves—Ohio University

David Slade—Johnson State College (Vermont)

Jim Skouge——California State University, Bakersfield

RETOOL staff anticipate several products will result from the roundtable: a compilation of technology
program descriptions, course syllabi, lists of materials and texts, etc.; a prototype of training matenals
that teacher educators can use to infuse technology training into non-technology courses, and a st of
recor-nenc ~tions that will help colleges and universities plan training programs in the future.




TELECOMMUNICATIONS

East—West Center
University of Hawaii (Honolulu)
January 7-9

Participants in this workshop will discover a wide range of technology applications for special education
students, teachers, and teacher educators. Workshop topics include demonstrations of the following
projects and activities:

Hawaii Kids, a telecommunications network for special education student>—Demonstration by Marcia
Jenkins, Hawaii State Department of Special Education

Special Talk, a network for spedial education teachers located throughout the country—Demonstration
by David Keefe, IBM Special Education Program Department

Bibliographic Retrigval Service (BRS), an on-line collection of databases, including ERIC and
ECER—Demonstration of how to conduct a search, Elizabeth Byrom, RETOOL project director

American Council on Rural Education (ACRES), using teleconferencing to train special education
teachers in remote areas—Demonstration: by Doris Helge, University of Western Washington

Hawaii Interactive Television System (HITS), using interactive television for extension courses, job
training, and teleconferencing—Presentation (and hopefully demonstration) by Curtis Ho, University
of Hawaii, Manoa

Project staff have made arrangements for group airfares and hotel rates, with options for four or seven
day stays. Sample round trip fares on United Airlines: from Washington, DC, $598; from the Midwest,
$578; from Seattle, $378. Sample hotel rates are $189 per person for four nights and $299 for seven nights.
Transportation will be provided between the hotel and the East-West Center on the University of Hawaii
campus.

NOTE: The CEC-MR annual conference will be in Honolulu, January 11-13. For information on the
program, contact Tom Smith, 509 Forest, Fayetteville, Arkansas 72701 (501) 575-3548.

EXPERT SYSTEMS

Utah State University (Logan)
February 11-13

The goal of the workshop is to introduce teacher educators to expert systems, a practical apphication uf
artificial intelligence. Joe Ferrara (Utah State University) and Jackie Haynes (University of Marylanc),
who have developed expert systems for special education, will conduct the workshop. Presenters and
participants will address the following questions:

* What is an expert system? How is it different from a regular computer program?
° What is artificial intelligence ? How do expert systems fit into the Al picture?

* How does an expert system work?

* How are expert systems currently being used in special education?

* What problems in special education can expert systems help solve?

* What is the future of expert systems?

-Pariicipants- can stay at the University Inn for $28 for a single and $32 for a double.
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AUTHORING SYSTEMS

Northern Arizona University (Flagstaff)
May 18-20

Authoring systems are computer programs that enable educators with little or no knowledge of computer
programming to prepare instructional lessons. Participants in this workshop will learn one of three
authoring systems developed specifically for special education.

Multisensory Authoring Computer System (MACS). Marion Panyan will demonstrate the MACS system,
which comprises authoring and lesson programs, two graphics/speech disks, and an instructional
manual. MACS helps educators create and edit 12 classes of lessons in which elementary age students
with learning disabilities, mental retardation, or multiple handicaps learn to master concepts and
information through a matching/discrimination paradigm. The sys. a provides student performance
data in summary graphs or item by item analysis. Participants in the MACS session will also enjoy a
preseniation by Ed Blackhurst in which he demonstrates ways of using Super Pilot tc develop course
materials.

HELPmate Authoring and Instructional Delivery System. Joseph Lamos will present his authoring system
which helps educators develop instructional modules. At the micro level of authoring, teachers develop
comput:r assisted instructional modules that are stored on computer diskettes to form courseware
libraries. At the macro level, teachers create libraries of computer-based lessons, using the libraries of
instructional modules created at the micro level. The HELPmate system has features for voice synthesis,
large text, color highlighting, non-keyboard input, and sophisticated answer judging routines.

The SPE.ED Authoring System. Bob Zuckerman designed this system with the -rew that instruction
involves many small discretely identifiable actions/interactions. Several «aique capabilities of the system
include (1) scan modes for moving about the frame of a lesson, (2) alteration of the sequence of frame
presentations, (3) overlay windows which can provide hints or prompts, and (4) pretests which allow
the developer to establish criteria for student placement within the courseware.

The MACS and Super Pilot programs run on Apple Computers. HELPmate and SPEED run on
MS/DOS (IBM PC and compatibles). Applicants for this workshop must indicate in advance ther choice
of system. Each participant will receive a free copy of MACS, HELPmate, or SPE.ED.

In addition to instruction on the authoring systems, participants will learn some of the important
principals of instructional design that apply to the development of coinputer based instruction. Deborah
Bott will be the instructor for this workshop session.

NOTE: Jan Schnorr, our workshop hostess, has offered to lead an overnight hike into the Grand
Canyon after the workshop. The trip will require a three day extension of your trip—one extra night in
Flagstaff, and two in the Canyon (in cabins). Prices are very reasonable. If you are interested, please
contact project staff right away.
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Project RETOOL:
Training in Advanced Technology Applications
for Post-Doctoral Leadership Personnel

“WORKSHOP REGISTRATION

The Council for Exceptional Children

1920 Association Drive
Reston, VA 22091
Name
Academic Position
College or University Address
City State Zip Telephone Special Net Name

I would like to attend the following workshops

D SPECIAL EDUCATION TECHNOLOGY IN THE HIGHER EDUCATION CURRICULUM, CEC Headquarters
July 16-17

D TELECOMMUNICATIONS, University of Hawaii January 7-9
D EXPERT SYSTEMS, Utah State University February 11-13

D AUTHORING SYSTEMS, Northern Arizona University May 18-20

There is no registration fee for Project RETOOL training, but participants cover their own travel costs and per diem.
Participants who complete a workshop will receive a certificate.

The following information will help project staff plan the workshops:

What is your current level of computer experience?

Novice Intermediate Advanced

What microcomputer system do you use most frequently?

rlow many students are enrolled in your special education program?

Undergraduate Graduate In-service
How many special educators receive training in technology?
Undergraduate Graduate In-service

To what extent are you involved in training special administrators to use technology?

Have you or your colleagues developed training matcnials in special education technology? If so, briefly describe
them on a separate sheet of paper. Indicate whether you are willing to share the matenals with other teacher
educators.




PROJECT RETOOL

Tréining in Advanced Technology Applications
For Post-Doctoral Leadership Personnel

Project RETOOL is a training project that offers higher education faculty opportunities
to gain hands-on experience with microcomputer applications in special education. The
project is operated by the Teacher Education Division of The Council for Exceptional
Children and is funded by the U.S. Department of Education’s Office of Special Education
and Rehabilitative Services.

For the 1988-1989 academic year, project staff and consultants have planned training
events on the following topics: Microcomputer Technology for Persons with Physical
Disabilities, Videodisc and HyperCard Applications in Special Education, Authoring
Systems, and Using Microcomputers to Enhance Professional Productivity.

If you would like to participate in one of the workshops described on the following pages,
please complete the registration form and return it to:

Dr. Elizabeth Byrom

Director of Special Projects

The Council for Exceptional Children
1920 Association Drive

Reston, VA 22091

Upon receipt of your registration form, project staff will send you information about
transportation, lodging, and schedule.

No registration fees are required for RETOOL training events, but participants cover their
own travel costs and per diem. Registration is generally limited to 20 participants per
workshop, and applications are processed on a first come, first served basis. If you register
for a workshop and later discover that you are unable to attend, please notify project staff
right away so annther teacher educator can participate.
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Microcomputer Technology for Persons with Physical Disabilities ‘

Center for Technology in Human Disabilities
Maryland Rehabilitation Center and The Johns Hopkins University, Baltimore
September 15-16, 1988

Hardware, peripherals and interfacing devices for individuals with physical disabilities are the focus of

this workshop. Center staff members Judy Rein, Bud Rizer, and Pat Ourand have planned training

activities aimed at helping participants meet the following objectives:

O Identify categories of adaptive devices that perform similar functions.

C Organize adaptive devices according to their effectiveness.

O Program adaptive devices to perform custom modifications specific to an individual user.

O Combine adaptive input and output technologies.

O Use software methods of enhancing work rate and accuracy of work completed by a person with a
severe physical disability.

O Identify off-the-shelf software that can be used with adaptive hardware to further customize
applications.

O Understand the language and components of the total interfacing process with persons with severe
physical disabilities.

O Evaluate an individual’s physical capabilities for potential applications of adaptive microcomputer
technology.

O Understand the major function of the interface device, the device controller, and the output device.

Videodisc and Hypercard Applications in Special Education

Peabody College of Vanderbilt University, Nashville, Tennessee
October 6-8, 1988

This workshop is designed to introduce teacher educators to two cutting edge technologies, videodiscs
and HyperCard and to explore their instructional applications. Ted Hasselbring (Vanderbilt University)
and Ron Thorkildsen (Utah State University) will lead this jam packed training event that will address
the following topics:

L. Introduction—Levels I, 11, and III
A. Videodisc technology: Characteristics and capacities
B. Advantages, disadvantages, and typical applications

II. Videodisc Design Considerations
A. Incorporating research on effective teaching and instructional design
B. Effective teaching strategies in Level I videodiscs

1. Videodisc Programming—Level II
A. Designing Level II videodiscs
B. Writing Level Il programs

IV. Videodisc Programming—Level III
A. Interfacing microcomputers to videodisc players
B. Controlling videodiscs usirng microcomputers

V. HyperCard, Videodisc, and Anchored Instructicn
A. Theory and rationale of Anchored Instruction
B. Introduction to HyperCard
C. Using HyperCard and videodisc to develop Anchored Instruction
D. Repurposing videodiscs for education




Authoring Systems

\ Long Island University
January 11-13, 1989

Authoring systems are computer programs that enable educators with little or no knowledge of computer
programming to prepare instructional lessons or modules. The geals of this workshop are a) to introduce
teacher educators to the basic concepts underlying the development of computer assisted instruction, b)
Jumonstrate several off-the-shelf, easy-to-use authoring, shells, and c) provide hands-on experience using
an authoring language to develop a computer assisted instructional lesson.

Cn the first day of the works™ op, Deborah Bott (University of Kentucky) will introduce participants to
some of the important principais of instructional design that apply to the development of computer based
instruction. Marion Panyan (The Johns Hopkins University) will then demonstrate several authoring
shells, i.e., computer programs that help educators create instructional games and other materials without
having to write a computer program.

The second day’s activities will focus on the Multisensory Authoring Computer System (MACS), which

comprises authoring and lesson programs. graphics/speech disks, and an instructional manual. Dr.

Panyan will demonstrate this system which helps educators create and edit 12 classes of lessons that assist

elementary age students with learning disabilities, mental retardation, or multiple handicaps in leaming
" to master concepts and information through a matching/discrimination paradigm. The system provides

student performance data in summary graphs or item by item analysis. Workshop participants will receive
- a gratuitous copy of the MACS software.

On the thizd day, rarticipants will enjoy a hands-on computer experienc> using Super Pilot. Edward
Blackhurst will demonstrate several sets of materials that he uses in his ciasses at the University of
Kentucky, and he will help participants use this authoring language to develop their own course materials.

Using Microcomputers to Enhance Teacher Educators’
Professional Productivity

San Jose State University
March 29-31, 1989
(The CEC Convention is in San Francisco April 3-7)

In this workshop, A. Edward Blackhurst (University of Kentucky) and Elizabeth Byrom (CEC, Reston)
will show teacher educators some ways microcomputers can facilitate the many professional activities
expected of today s higher education faculty. Workshop presenters and participants will examine a variety
of software packages designed to help professionals with the following tasks:

0 Collecting, analyzing, and reporting research data
QO Writing for publication

O Preparing presentations

O Writing proposals for grants and contracts

Q Using technnlogy as a teaching aid

The selection of software for this workshop will depend in part on the type of equipment available to the
“ participants on a regular basis. Be sure to provide this information on the registration form.




[

Project RETOOL.:
Training in Advanced Technology Applications
for Post-Doctorm Leaders: » Personnel

.,\ ,\\ A\\ 'v\i“ A
2

£ é\?‘*z\s«\a \‘ o

WOMSHQP REGISIRA
’ ’ v** sk 2 Y, <3‘“',‘-

The Council for Exceptional Children
1920 Association Drive
Reston, VA 22091-1589
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Name

Academic Position

College or University Address

City State Zip SpecialNet ID

1 would like to attend the following workshops:

D Microcomputer Technology for Persons with Physical Disabilities

[] Videodisc and HyperCard Apglications in Special Education

[]. Authoring Systems

D Using Microcomputers to Enhance Teacher Educators’ Professional Productivity
The following information will help project staff plan the workshops:

What is your current level of computer experience?

Novice Intermediate Advanced
What microcomputer system do you use most frequently?
Apple II family IBM/compatibles Macintosh Other _____

What equipment does your department hay 2 avaxlable for you and your colleagues to use?
Check all that apply.

Apple II family Laptop IBM/compatible
Adaptive devices Macintosh Videodisc player
Mainframe No equipment

To what extent are you involved in training special educators to use technology?
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APPENDIX D

GEOGRAPHIC DISTRIBUTION OF

TRAINING PARTICIPANTS

37




PAFTICIPAKTSE

TFAINING

oF

GECGRAPHIC DISTRIBUTION

TOTAL

RY KNO CA MD AZ UT NAS DL 1IL

EX

Lol ol o - -0 L d m Ll od L adl o L ad
— . —— — — ——————— ——— —— " 44 ——————————— ——————— ———— —
L ad - L ad - (121 m L ad L ad L ad ~N L ad -
—— o ——— ————— ——— —————————— ——————— — ——— —————— ——
L d e 4 L d L d Ladl ad L ad L d N L ad
- ——— — — ———— —— ——— ———————————— ——— —— — ——————
- - (N v - NN ™ Lad L o Lad L o O L o Lad - m
"~ - N N N Ll ol od - NN NmMm
-
L ad N~ NN - - N L ad - - 0 - ~N
—— e P — ——— — ——————— —— ———————— ——— —— —————— ——
Lo Ladiy'] = = ~N ~N -
— ————— P —— — ——— — —— . — ———————————— ——————— ———
- N w0 L od L od N - N N N v - Lol ol o4
.IVIIIIIIIIIIIIIIIIIIIIIIIIIIIII
- L ad =] L ad - L ad
~N N L od Lol o L od = [12 K ad N N
-y N L o L adl o L o L o - N Lad - = N

TN NOMOITOMNMNITITIN O MINTTFTOMANMIT MM = mTOITITITNNNT N
N L ad Lad - N Lol o L ad
(5] ]

a ] 3 «

+ ~ « ~

LS +» ~ A [

« 36 © o >» 0 ] [ 3]

e 0 o L « . @ 0O Qo o8 w

n [ o~ » n RSO RN INHX Q> o « R
Ot OVHWBD MO K dOo R 00RO XK Hert 0 oW
@ HO 00O ORT oORENOUHOG@ON 3 CRC -] O m»n eEesa> R
MR Ot O g ORI INBAH1O0O0OCm D SNOy OO -
voadiirWadoRShbadadlrdd ARl NXRoo N odEeRocwHAcOPU
BB AAEAENO00IITTANUVERINLOOENRLIITIHAMAAEXCOLEELNNONO
ik . d 00 I IOV KEAdOVOdA-HTHOO0OLOOXDOOLA QOO
AU L LOOOOELOEHMHHNHKEKAI N DU D LEEZZZO0OO0OANMD>>KX EE

20 26 25 17 2% 32 28 14 20

21

25y

Participants

IC

Aruitoxt provided by Eic:

[E




ERIC

APPENDIX E

EvALUATION DATA




AVG

CA
15

1
t

18

KN

70 § W77 | 4.56 |
!

NY

|

t

!

]

l

t
4,78 | 4.93 | 4.87 ; 4.9%

1

38

k2

i 4.89 | 4.00 | 4.78 | 4.65 | 4.68 | 471 } 4.81 }

!
5.00 } 4,78 | 4.85 | 474 | U.28 | 454 | 46T | 4.TT | 5.00
l
!
l

hoou | 422 } 4ub | 4,78 | L.27 | L.68 § 4.71 ) 468 | 4.85

1
!
R
1
!
!
1
3
1
1

15

RETOCL, SUMMARY EVALUATIQN DATA FOR ALl WORKSHCPS HELD

!
i
| 4.94
'
1 5.00
1

16

l
} !".

- et o dmmi et paon - —

e

s of

(Based on a scale of 1 beirg the lowest for "no™ up to the Lighest rating of 5 for "yes")
the session achieved?

e apout the

(43

EVALUATICN QUESTIGN
activities well organized?
Was the allocation of

time for specific

tasks appropriate?

Were the workshop ieaders
responsive to participants! }

training activities?

present information

effectively?

ecuipment adequate?
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2. Vas the trainirg content
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EVALUATION SIMVARY FROM THE ROUNOTABLE ON SPECIAL EDUCATION TECHNCLOGY IN THE HIGHER EDUCATICN CURRICULIM
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SAMELE

Project RETOOL: Training in Advanced Technology Applications
for Post-Doctoral Leadership Personnel

Authoring System Workshog
University of Illinois at Urbana~Champaign
April 16-18, 1987

Evaluation is a very important component of Project RETOOL. Project
staff use the information gathered from workshop participants to plan
and revise trairing activities and to determine the overall success
of the project. Please take a few minutes to complete the following
form by circling the appropriate number for each question. We also
appreciate your comments and suggestions.

1. Were the major goals of the session achieved?
No Yes
1 2 3 4 5

2. Was the training content relevant?
No Yes
’ 1 2 3 4 5

3. Were the facilities and equipment adequate?
No Yes
1 2 3 4 5

4. Were training activities well organized?
No Yes
1 2 -z 4 5

5. Was the allocation of time for specific tasks appropriate?
No Yes
1 2 3 4 5




\"

6. Were the workshop leaders knowledgeable about the training topic?

No Yes
1 2 3 4 5

7. Did the workshop leaders present information effectively?
No Yes
1 2 3 4 5

8. Were workshop leaders responsive to participants' indivigdual
needs?
No Yes

f. Were the training materials adeguate?
No Yes
1 2 3 4 5

10. Did you enjoy the workshop?
No Yes
1 2 3 4 5

Other comments _and suggestions:
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