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You are invited to share in Recreating the Revolution!

This is a time of change—break-the-mold schools, charter schools, estructuring, systemic reform. The ffteenth annual
National Educational Computing Conference, MECC ‘94, will focus on the proper role of technology in this revolution.
| Recreating the Revolution is the conference theme.

Keynote speakers will address this distributed revolution. See and hear from different perspectives on coninecting techno-
logical activitics to the reform efforts. Beginning with reform, Philip Schlechty will speak about school reform, and the new
rules, culture, and commitment that are required. The U. . Assistant Secretary of Education, Sharon Porter Robinson, will
speak about the renaissance of the reform movement and the role of the teacher. As co-director of the National F- ation
Association's National Center for Innovation, she has helped lead the NEA reform efforts. Linda Roberts, Specia’ Advisor on
Educational Technology for the . S. Department of Education, has brought together an industry panel to address the potential
of the national information superhighway for schools and leaming, And perhaps most importantly, this revolution begins and
ends with teachers. Tom Smyder, of Tom Snyder Productions, will speak about the role of the teacher in this technology
revolution. In keeping with our theme, we are introducing a new strand in the conference, Revolutionary Classrooms,
featuring teachers experimenting with new classroom structures and new technologies.

Many people have dedicated a revolutionary number of hours to making this conference an outstanding one: the Local
Commitiee, subcommitices, and their supporting organizations; the NECA Board and Committee; the NECC staff at ISt E:
President Margaret McKenna and the administrators, facul’y, and staff members of Lesley College; President George
Conrades, and members of the Educational Technologies department of Bolt, Beranek, and Newmnan; and Paul Katz and his
very competent staff at the University of Oregon Division of Continuing Education.

Spedial recognition and appreciation is given to the many individuals who gave of their time and talents to work as
converence volunicers. Thanks to each of the presenters, presiders, session leaders, and workhops leaders who contributed
10 creating a fantastic conference program.

June is a wonderful time to experience Boston. Thank you for joining us so we can work together, Recreating the
Rerolution.

Welcome!

Jean Moon—Lesley College
Jobn Richards—Bolt Beranek and Newman

NECC '94, Conference Co-chairs
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1993-1994 NECA Member Societies

The following descriptions are provided for the professional socleties/associations that belong to the National Educational
Computing Association (NECA). Contact information for each society is given following the society’s description.

AAHE—American Association for Higher Education
AAHE Is 2 membership associaton of individuals interested in improving the effectiveness of the higher education enterprise
as a whole and their own effectiveness in ther particular setting. The Association’s membership includes more than 8,000

administrators, faculty, and students from all sectors, as well as policy makers and leaders from foundations, business, and
government.

AAHE is higher education’s “citizen’s organization,” where individuals step beyond their special roles to address collectively
the challenges higher education faces. Members share two convictons: that higher education should play 2 more central role
in national life, and that each of our institutions can be more efffective. AAHE helps members translate these convictions into
action.

Through conferences, publications, and special-interest projects, members acquire both the “big picture” and the practical
tools needed 1o increase their effectveness in their own setting, and to improve the enterprise as a whole.

Contact: Louis Albert, AAHE, 1 Dupont Circle, Suite 360, Washington, DC 20036-1110.

SIGCAS—ACM Jpecial Interest Group on Computers and Society

SIGCAS i the Association for Computing Machinery’s Special Interest Group on Computers and Society. With a membership
of nearly 1,200, this professional group seeks to identify soctal issues raised by computer technology and to provide a forum
for discussion on how to approach these issues.

SIGCAS publishes 2 quarterly newsletter, Computers and Society, which is a primary source of material on this topic. As 2
vehicle of communication for the SIGCAS membership, it includes news, comments, and articles on any socletal issues raised
by computing technology. One of the few periodicals on this subject, it provides a flexible and dmely forum for fmportant,
evolving topics, such as data quality, employment, and intellectual property rights.

According to a recent membership sutvey, about 40% of SIGCAS members teach course material on computers and sociely.
In recent years SIGCAS has organized sessions at computer confererices on topics sich as computer ethics and organizational
impacts of computers.

Contact: C. Dianne Martin, EECS Depariment, George Washington Unsversity, 6th Floor, Academic Center, Washing-
ton, DC, 20052, diannem@seqs.gwu.edu.

SIGCSE—ACM Special Interest Group on Computer Science Education

SIGCSE became a spectal interest group of ACM in 1970. it currently consists of over 2000 merbers from the educational,
industrial, and governmental communities interested in various aspects of computer science education. SIGCSE has goals of
encouraging and assisting In the development of effective acadermic programs and courses it computer science and
promoting research in computer sclence education.

The following are objectives of SIGCSE:

1. To p.ovide a continuing forum for discussion of common problems among education and othier computer
sclentists through organized meetings and symposia.

2. To publist a bultetin at least quarterly containing information aimed specifically at those Interested in computer
science education.

3. Towork closely with the Education Beard of ACM to {nsure implementation of effective education programs by the
Association.
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Contact: Harriet Taylor, Computer Science Department, Louisiana State Untversity, Baton Rouge, LA 708034020,
laylor @bit.csc.lsu.edn.

SIGCUE—ACM Special Interest Group on Computer Uses in Education
SIGCUE provides a forum for the discussion of ideas, methods, and policies refated to all aspects of computers in the

educational process. Established in 1969 its membership {over 1,400 persons) comes from many countries and numerous,
diverse institutions and businesses.

SIGCUE publishes a newsletier itled the SIGCUE Ontfook Recent topics have included Preservice Education in Educational
Computing, International Reports on Educational Computing, and a Teacher Training Curriculum Project. SIGCUE also
sponsors and organizes technical sessions at ACM annual meetings, the National Educational Computing Conference, and
other national and regional meetings of interest to Its members,

Among SIGCUE's goals are (1) helping to bring the technical expertise within ACM to bear upon educational compting
generally, (2) cooperating with other special interest groups or educational societies to promote attention to educational
computing issutes, and (3) providing written and verbal forums for members and the educational community 1o exchange
ideas concerning computer uses in education.

Contact: Jobm Lawson, Special Education & Transition Programs, University of Oregon, College of Education, Room
175, Eugene, OR 97403-1211, jolm_lawson@ccmasl.uoregon.edu.

SIGUCCS—ACM Special Interest Group on University and College Computing
Services ‘

SIGUOCS provides a forum for those involved in providing computing services on a college or university campus. The topics
addressed by SIGUCCS include managing campus computing, computing as it relates to the overall goals of the Institution, and
the state-of-the-art in various types of college and university computing services, and provides opportunities to discuss and
share ideas and experiences with others.

Two annual conferences are regular activities of SIGUCCS. The Computing Center Management Symposium addresses the
mary aspects of managing computing on campus. This includes hardware, software, planning, finances, and personnel, to
name few. The User Services Conferesice deals more directy with the delivery of particular services to the higher education
communty, Tutorials on relevant issues are held at both conferences.

In other projects, SIGUCCS offers a Peer Review of the university computing function. Upon request of the computer center
director, members of SIGUCCS will formally analyze and comment on different areas of the campus computing function.
SIGUOCS also publishes 4 quarterly newsletter. We consider the newsletter our most important form of communication as it
reaches all members and is subscribed to by numerous university computing cente:s. Conference proceedings are published
elther as separate documents or as part of the newsletier jtself.

Contact: Jiin Kerlin, 229 Compuiter Butlding, Center for Academic Computing, Pennsylvanta State Universily,
University Park, PA 16802, fnk@psuvm.pst.edu.

AECT—The Association for Educational Comununications and Technology

The Assodiation for Educational Communications and Technology (AEC *) is an international professional association
dedicated to the improvernent of instruction at all levels through the apprcpate use of instructional techniology. Founded in
1923, AECT has eveloved as an organization as the technology used in edi cation has eveloved, from the early use of traditional
audiovisual media 0 today's interactive and multimedia technology platfo us. AECT members can be found atall levels of
public and private education, from elementary schools o colleges and universities, as well as in the corporate and government
sectors.

Organizationally, AECT has nine spectal interest devisions, elght chapters, forty-six state affiliaie organizatons, and fourteen
national and intenational afiliate organizations. With over 5000 membe:s, AECT is the largest international association for
professionals fnvolved in the integeation of fnstructional technology to th: learing process. AECT Is the United States represen-
fative to the International Council for Educational Media.
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fech Trends, in ts 37th year of publication, is the Association’s professional periodical. Published during the school year,
Ta:h Trends features authoritative, practical articles about technology and its integration into the Jearning environment.
Educational Technology Research and Development, the Association’s research quarterly in its 40th year of publication, is
the only refereed journal focusing entirely on research and instructional development in the rapidly changing field of
educational technology.

AECT also publishes reference books on a variety of topics, including practical applications of technology, research,
copyright, and standards and guidelines for the feld of special interest to insructional technologists.

The AECT national convention and exposition is held each year in January or February, drawing over 12,000 participants
and exhibitors. Additionally, AECT sponsors an annual professional development seminar focusing on emerging technologies -
and a leadership development conference for leaders within AECT and its affiliates.

Contact: Stanley Zenor, AECT, 1025 Vermont Avenne, NW, Suite 820, Washington, DC 20005, 202/347- 7834.

CCSC-Consortium for Computing in Small Colleges

CCSC is a not-for-profit organization focused on promoting effective use of computing in smaller institutions of higher
education which are typically non-research in orientation. It supports activities which assist faculty in such institutions to make
appropriate judgments onncerning computing resources and educational applications of computer technology.

Because departments in smaller colleges and universities are usually small and not highly specialized, the Consortium
encourages the sharing of expertise, effective curriculum patierns, and efficient technological applications. The Consortium is

concerned with the advancement of major programs in both computer science and computer information systems, and with
the use of computers in the liberal arts and sciences.

The Journal of Computing in Smail Colleges is distributed to faculty in more than 200 colleges across the country. Now in

its sixth volume, its §ive annual issues are averaging 500 pages with articles addressing the broad spectrum of curriculum and
computer use in higher education.

Contact: Gail Miles, Lenoir-Rhyne College, Box 7482, Hickory, NC 28603, miles@alice.Irc.ed.

ECMI—Educational Computing in Minority Institutions

ECM1 is an organization run by a steering commitiee representing institutions whose student body reflecs a large identifiable
minority population. The objectives of ECMI are:

1. Computer literary: To create among the faculty and administrators of the minority institutons an awareness and
o understanding of the strengihs and weaknesses, uses and issues, advantages and disadvantages, “easibility,

practicability and limitations of computer applications in all aspects of society, including educaton.

2. Educational Computing: To narrow the gap which exists between the faculties in minority and non-minority
institutions with respect to educatonal computing know-how and access.

3. Research Computing: To improve the computing facilities available to faculty of minory irstitsions for research
purposes, particularly in those institutions offering graduate programs.

4. Technical assistance—consultants: To provide expert and impartial technical assistance to acacemic administra-
tors of minority institutions on all phases of acadermic computing (Instruction and research).

5. Education programs in the computer sciences: To improve the offerings of courses and degree programs in the
computer sclences at minority institutions at all levels (e.g., introductory courses, minors, 2-year degree programs,
4-year degree programs, continuing education, graduate programs).

6. Computing facilities: To improve both quality and (uantity of computing facilities available in minotity institutions,
because experience in the non-minority institutions has shown that an adequately staffed and equipped computer
center for academmic computing is essential to the success of previously stated objectives.

Direct student assistance: To increase the availability of minority staff for the computer centers and computer

science education programs of minordty institutions.

8. The need for a comprehensive program: To facilitate coordination and equitable distribution of funded uctivities to
qualified institutions, associations, et ‘ ()
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Contact: Jesse Levs, AcademicAﬁZﬁrs, Notfolk State Untversity, Norfolk, VA 23504, §_lewis@uger.nsu.edu.

EDUCOM

EDUCOM is a nonprofit consortium of colleges, universities, and other organizatons serving higher education. Founded in
1964, EDUCOM functions as an association dedicated o the transformation of higher education through the application of
information technologles. Through direct services and cooperative efforts, EDUCOM assists Its members and provides
leadership for addressing critical issues about the role of information technology in higher education.

EDUCOM is committed to the fulBiliment of the potential of informat sn technology to realize education that is active and
learner centered; free from traditional constraints of time and spac, lifelong and collaborative; cost-effective; responsive,
dynamic, and relevant; accessible; and outcomes oriented. EDUCOM has historically supported educational networking
through computer and communications technology. 1t has, for nearly a decade, served as the contractor for the operati ;1 of
1/ INET. EDUCOM is committed to shaping the National Information Infrastructure and its uses to enable its effective use by
higher education.

EDUCOM is completely self-supporting. Funds are generated from membership dues, conferences, publications, consulta-
tions, philanthropy, and collaborations with the National Science Foundation and other government agencles. '

EDUCOM's membership includes virtually every major research university in the country: four-year private and public
institutions, along with a number of two-year colleges, overseas campuses, foundations, consortia, and research laboratories.
Approximately 600 higher education institutions and 110 corporations participate in EDUCOM. Each institutional member
appoints a voting representative, who serves as the link between EDUCOM and his or her jastitution.

The annual conference serves as a forum for sharing concepss, developments, and ideas amongst our community. EDUCOM
Review s recognized as the premier source of informion on information technology policy and fts impact on higher
education. EDUCOM also publishes electronic newsletters for the higher education commurity.

Contact: Carol Twigg, EDUCOM, 1112 16th Street, NW, Suite 600, Wasbington, DC 20036, inquiry@educom.ed.

IEEE—The |EEE Computer Society

The Computer Soclety Is the world's largest association of computing professlonals, with a total membership of approxi-
mately 95,000 computer sclentists, computer engineers, and interested professionals. Society membership is open to [EEE
members, associatc members, and student members and to non-IEEE members whto qualify for affiliate membership. An
affiliate member is a person who has achieved status fn His or her chosen field of specialization and whose interests focus in
the computing field.

Every Computer Soclety member receives Compuler, a peer-reviewed monthly magazine of general interest to computing
professionals which also covers society news and events. Nine specialized magazines and seven journals are also available to
society members as optional subscriptions and to nonmembers, libraries, and organizatiors.

Magazines published by the Computer Society include /EEE Compruter Grapbics and Applications, IEEE Micro, IEEE
Destgn and Test, IEEE Software, IEER Expert, IEEE Annals of the History of Computing, IEEE Multimedia, and IEEE
Parallel Distributed Technology. Researctroriented journals include JEEE Ivansactions on Computers, IEEE Transactions
on Software Engineering, IEEE Transactions on Pattern Analysis and Machine Intelligence, IEEE Transactons on
Knotudedge and Database Engineering, IFEE Transactions on Patallel Distributed Systems, and JBEE Transactions on
VISI systems. The Computer Society Press publishes nonperiodical literature, including tutorial texis and conference records.
'The society's catalog contains approximately 900 titles which are available for purchase.

The society sponsors or cosponsors more than 100 conferences and meetings ranging from workshops and symposia with a
few dozen participants o major conferences with many thousands of atiendecs. Over 30 technical commitices offer the
opportunity to interact with peers in technical specialty areas, recetve newsletiers, and conduct conferences and tutorials.

"The Computer Society has over 100 local chapiers throughout the world, and an additional 100-plus student chapters w'sich
provide the opportunity o interact with local colleagues and hear experts discuss technical issues. In addition, tutorials,
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educational activities, accreditation of computer science and engineering academic programs, the development of standards,
and an international electronic mail network all play prominent roles in the society’s activities.

Contact: Mike Mulder, Center for Advanced Computing Studies, University of Southwestern Loussiana, I".0. Box
44330, Lafayette, LA 70504, mulder @cacs.usl.edu.

ISTE—Intemational Society .or Technology in Education

The International Socie:y for Technology in Education, ISTE, is the merged society of the International Council for Comput-
ers in Education and the International Association for Computing in Education. ISTE is a non-profit educational organization,
with 12,000 individual members and over (0 organization and associate members.

ISTE publishes 7he Computing Teacher, Journal of Research on Computing in Education, CALL Journdl, Microsoft
Works in Education, IRM Quarterly, and books and courseware for persons interested in the instructional use of computers
at the precollege level. These publications emphasize teaching about computers, teaching using computers, tezcher education,
and the impact of computers on curriculum.

ISTE has a substaniial and growing professional outreach program. Five major components currently include:

1. Organizzatior: Affiliate Members. Members publish newsletters and/or journals, hold conferences, and directly
interact with their own members.

2. Professional Staff. ISTE has a professional staff who write, edit, participate in conferences, process « rders, consult
by phone or mail, eic. The Computing Teacher Is put together by a full in-house production staff.

3. AdHoc Committees. Such a committee created the “I0CE Policy Statement on Software Copyright”* 5 1d “Code of
Ethical Conduct for Computer Using Teachers.”

4. Special Interest Groups. ISTE has organized special interest groups for computer coordinators, teachers of
educators, computer science educators, Logo-using educators, telecommunications, and hypermeri‘a/multimedia.

5. Independent Study courses. ISTE offers eleven independent study courses carrying graduate credit from the Oregon
State System of Higher Education.

6.  Private Sector Council. The Council represents a broad range of corporations and services in an advisory capacity
10 ISTE's Board of Direciors.

‘ontact: ISTE, 1787 Agate Street, Eugene, OR 97403-1923, ISTE@oregon.uoregon.edu.

ISTE SIGTC—The Special Interest Group for Technology Coordinators

The Special Interest Group for Technology Coordinators (SIGTC) Is a professional organization that helps technology
coordinators meet the challenges of a rapidly changing field. We provide an excellent forum to identify problers and
solutions, and share information on issues facing technology coordinators at the precollege level.

SIGTC publishes SIGTC Connections, a quarterly publication, through the International Soclety for Technology in Education
(ISTE). Articles in SIGTC Connections contains helpful information and answers to questions such as:

* Who's doing what to organize and communicate with icachers and administrators?
* What committees and techniques work best for other coordinators?
* tow can technology coordinators enlist the support of school site administrators?

Contact: Bonnie Marks, Alameda County Coffice of Education, 313 W. Winton, Hayward, (A 91544, bmarks@ctj.org.

ISTE SIGTE—The Special Interest Group for Teacher Educators

SIGTE is the ISTE Spedial Inwerest Group for Teacher Educators involved in educationat technology. SIGTE provides a forum
for members to share successes, raise questons, and meet the challenges of helping other professionals use technology to
cohance learning and educaton 1t publishes a quarterly journal, the Journal of Computing in Teacher Education, that
works to provide its members with the answers to practical, leadership, research, and theoretical questions sucli as:

o What is happening in K-12 computer education that refites to teacher education programs?

12
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o What funding issues are in the fore front of current preservice and inservice teaching areas
o What are the directions in teacher education as raelated to computer and technology education?
e How can educators become effective critics and implementers of innovations using technology?

Contact: M.G. (Peggy) Kelly, College of Education, California State Untversity—San Marcos, San Marcos, CA 92096-
0001, mhely@ctp.org.

S$CS—The Soclety for Computer Simulation

The Society For Computer Simulation (SCS) is the only technical society devoted primarily to the advancement of simulation
and allied techinology. 1t has 2 worldwide membership and a network of reglonal councils that covers the United States,
Canada, the United Kingdom, Europe, and the Pacific Rim.

Simulation s used in every sclentific and technical discipline including aerospace, biomedical, business, education,
engineering, and manufacturing. Areas that have been specifically recognized as important to SCS members include artificial
intelligence, CAD/CAM, education, environmental issues, kncwledge based systems, robotics, simulators, and standards.

The soclety publishes Transactions of SCS (an archival journal) quarterly and SIMUIATION (a journal of applications of
simulaton) monthly.

Besides the flagship Summer Computer Simulation Conference, (SCSC} the society sponsers several other conferences
including the SCS Western Multiconference, the SCS Eastern Multiconference, the Winter Simulation Conference, and the
Eurepean Simulation Symposium..

C~ntact: Charles Sbub, University of Colorado—Colorado Springs, Computer Science Department, Colorado Springs,
CO 81933, cdash@cs.colorado.edu.

CAUSE
CAUSE fs the association for managing and using information technology in higher education, with a focus on enhancing th
administration and delivery of higher education through the effective management and use of information technology.

Through its programs and services, CAUSE serves over 3,050 members on more than 1,100 college and university campuses
around the world.

CAUSE member services indude:

o Professional Development-through the annual conference, seninars, the CAUSE Management Institu.c, workshops, -
constitutent groups, and recognition programs, including the CAUSE ELITE (Exemplary Leadership and Informa-
tion Technology Excellence) Award and the CAUSE Award for Excellence In Campus Networking,

o Publications-including the quarterly CAUSE/EFFECT magazine, several newsletters, the CAUSE Professional Paper
Series, and other member publications.

o Information Fxchange-through the Exchange Library with more than 2,500 items, including documents contrib-
uted by member campuses, CAUSE/EFFECT articles, conference papers, and videos, and the CAUSE Institution
Database (ID) Service, a custom reporting service with data about computing environments on CAUSE member
campuses.

Contact: Michael Zastrocky, CAUSE, 4840 Pear! Kast Circle, Suite 3028, Boulder, CO 80301, (303)449-4430,
ZAS@CAUSE.Colurado.edn
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Special Session (M1-BRCA)

A Symposium on Grants and Contracts in Educational
Technologies: Federal Perspective

Ram Singh, OER!

U.S. Department of Education
555 New Jersey Ave., NW
Washington, DC 20208

(202) 219-2025

Fax: (202) 219-2030
rsingb@inel.ed gov

Panelists:

Gary M. Jobnson/Frederick Howes Malcom Pbelps
U.S. Department of Energy National Aeronautics and Space Administration (NASA)

Nora Sabelli Arthur Sbeckey, OERI
National Science Foundation U.S. Department of Ed.cation

Key words: research, telecommunications, funding, criteriaz, government
agencies :

Abstract

The main objective of this symposium is to inform researchers and practitioners about the possible sources of funding
in the area of educational and telecommunications technologies. More specifically, it will focus on the priorities for research
funding in various Federal Departments/agencies. In addition, this symposium will highlight the criteria that are used by
Federal agencles to select the “winners” in the funding comnetitions.

Gary Johnson and Frederick Howes, U.S. Department of Energy

The Office of Scientific Computing (OBC) s respensible for the Department of Energy (DOE) component of the Federal
High Performance Computing and Communications (HPCC) Program. Part of the HPCC program {nvinvolves education. If
computational science and engineering are o play an important role in eur economy, we need to insure that our workforce
{s equipped with the education necessary to use these new approaches to creating goods and services. Thus, OSC supports a
wide range of educational programs, ranging from K-12 through graduate school. The focus of our K-12 programs is on the
appropriate use of educational technologies to support educational objectives and systemic reform. This presentation will
discuss the ratiouale fer our program, review currently funded projects and present out plans for future activitles.

Malcom Phelps, National Acronautics and Space Administration (NASA)

NASA's Educatlonal Technology Prozram is designed to ensure that the linowledge, data and technologles derived from
the Agency are used to achieve excellence in education. NASA has established the following four (4) objectives for its
educational technology program and supports projects in the areas of research, technology translation, dissemination,
curriculum materials. '

Nora Sabelli, National Science Foundation

This presentation will discuss the new strategic and coordinated approaches that several National Science Foundation
(NSF) programs are developing in the area of technology applications in support of educational innovatior:. Case studies will
be used to highlight how these strategies can be implemented and the criteria used to review projects. The audience will help
the presenters discuss how to measure the impact of NSF projects and of the overall sirategy.

Ram Singh,U.S. Department of Education

This presentation will discuss the funding of technology-based research projects by the Office of Educational Research
and Improvement (OERI) over the past few years. This presentation will highlight research projects funded under such OERI
programs as the Eisenhower research projects funded under such OERI programs as the Eisenhower Science, mathernatics,
and technology program, funds for innov.tions in education program; R & D Centers program; Fleld-Initiated Studies
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program; SBIR program; and Star Schools program. In addition, it will focus on the criteria that are used for selecting the
“winners” in those competitions.

Soclety Session (M1-201A)
SiG/Tel Exemplary Telecomputing Projects

Betsy Frederick

Instructional Technology Suppost
220 Monroe SEB

Albuquerque, NM 87106

(505) 256-4260
betsy@apsicc.aps.edu

Key words: online, projects, contest, classroom

Abstract

SIG/Tel, the ISTE special interest group for telecommunications, anually sponsors an online, international contest to find
exemplary classroom electronic projects and activites. Winning projects come from around the world, from traditional and
non-traditional classrooms, and from elementary through university classrooms. At this session, the 1994 winners will receive
thelr prizes and wiil showcase their winning projects. Prizes are subscriptions to online services which Include America
Online, Compuserve, Dialog, Iris, Learning Link, Prodigy, Scholastic, and World Classroom. Attendees will have an
opportunity 1o meet the project presenters, representatives of the online services, and SIG/Tel members.

Special Session (M1-202A)

Kids Create Kids’ Software: An Instructional Software
Design Project

Jeannine D. Rogel

12101 N.E. 143rd Piace

Kirkland, WA 98034

(206) 821-1616

rogelf@belnet bellerue.R12.wa.us

Key words: LogoWriter, programming, cooperative learning, integrated
curriculum, business-e Jucation partnerships

Abstract

From Oclober o Junie during the 1992-1993 schoot year, 29 fourth graders in a Bellevue public school formed seven
computer companies and learned about programming and cooperative learning while developing instructional software, in
LogoWriter, for second and third-graders. Each company was modeled after a real software company and consisted of a
developer or programmer, designer, documentor, and project leader. Students taught each other programming skills. At key
points in the project, employees of local computer or computer related businesses (Microsoft, Compu-Teach, Edmark,
Software Productions Inc.) Interacted with the students sharing their various expertise. The student compandes had the
freedom to choose an area of specialization within the science or math curriculum which they used as their focus in creating
instructional software. Toplcs from space to dissecting slugs were developed into compieted products replete with
documentation. These products were then boxed, shrinkwrapped, and sold at the school’s science [air. Approximately 700
coples of the student software were sold at $1.00 apiece. Procceds will go towards purchasing a new computer for this
classroom. Inspiration for the work was drawn form Idit Harel in her book Children Designers: Interdisciplinary
Constructions for Learning and Knowing Matbematics in a Computer-Rich School.

References

Harel, Idit. (1991). Children Designers: Interdisciplinary Constructions for Learning and Knowing Mathematics in a
Computer-Rich School. Norwood, NJ: Ablex Publishing Corporaton.

BEST COPY AVAI ABLE

“Recreating the Kevolution” 3

ERIC It

IToxt Provided by ERI




Special Session (M1-203A) :

infusing Kidlink Telecommunication Activities into a
Middle School Curriculum

Sally Laughon Rebecca R. Lawson

Northeross School Castie Heights Middle School
4254 Colonial Ave. Rock Hill, $C 29730

Roanoke, VA 24018 (803) 324-3165

(703) 989-6641 rebecca.lawson@sunbeit.net
laughon@utymi.cc.vt.edy

Sister Dianne Mollica, IHM Larrel O'Donnell

Immaculate Conception School Holyoke Magnet Middle School for the Arls
41 Motuntain Are. Holyoke, MA 01040

Somerville, N} 08876 (413) 534-2132

(908) 725-6517 lodonnel@mbc.mtbolyoke.edu
amollica@pilot. nfin.net

Key word::s middle school, telecommunications, interdisciplinary, age 10 to
age

Abstract

Kidlink is one of several listserv lists begun by a writer in Norway and housed on computers in South Dakota. It is
designed for students ages 10 to 15, which include fifth to ninth graders in the United States educational system. Al students
begin their association with Kidlink lists by answering 4 questions:

I. WhoamI?

2. Whatdo I want to be when I grow up?

3. Howdo I want the world to be a better when I grow up?
4. Whatcan I do now to make this happen?

Students can write electronic pen pals using the Kidcafe list, where the metaphor of a “cafe” describes how students
meet, greet and learn about each other. The Kidforum list is used for classes who agree to participate in one of the myriad of
telecommunications projects.

Projects are often interdisciplinary, always attract classes from a variety of countries and engage students on several
cogpitive levels. Each panel member is 2 veteran teacher with experience of successful integration of these
telecommunication activitles into their area of speciality. In addition, we will discuss helpful hints for smoothly incorporating
telecommunications into the curriculum.

Virginia
At Northcross School in Roanoke, sixth grade students, ages 11-12 sent responses to the Kidlink questions to the
international discussion group, response@vm1.nodak.edu. Once students had introduced thenselves, they were ready to

plan a three-day vacation tour of Roanoke for other participants -n the Virtual Vacation, a project run on
kidforum@vm1.nodak.edu.

The middle school wall outside the computer lab displayed samples of vacations from other places. Messages came
from students in Russia, Slovenia, Uruguay, England, Finland, Denmark, and Iceland. The sixth graders learned that Portoroz
is a tourdst city by the sea in Slovenia. Students in Finland suggested barbecued sausages for lunch while students from
Iceland recommend singed head of lamb.

In additon, students from 11 states have written travel logs for their citfes. Our students wrote their vacation plans for
our city in groups of four. They used an clectronic Attas and MacGlobe to research local points of interest. Thelr flineraries
included game arcades, local restaurants, malls, movie theaters, museums, and historic places. 1t was a rewarding experience
1o consider the activitles a visttor to Roannke could enjoy as well as *visiting™ other places around the world—without
leaving home!

3 e Natonal Educatonal Computing Conference 1994, Boston, MA
L




New Jersey

At Immaculate Conception School in Somenville, the students and teachers are using the Kidlink projects to expand their
textbooks, facilitate more student-centered learning and to extend cross-curricular links from grade to grade and from
subject to subject.

This winter classes participated in the Sports and Olympics Sports project, which began before the winter Olympics.
This project engaged students in  variety of activities, such as researching and sending answers to the Olympics Quizzes

written by an educator in Norway, creating HyperCard Olympic Event Cartoons, and taking a field trip 1o see a spectal
“Sports” exhibit from Canada .

Arctic Bxploration, through Kidforum@vm1.nodak.edu., is an ongoing shared experience for many students. The
project began with an Internet Relay Chat (IRC), a real tme “chat” system where messages typed from all participant
computers are replicated on the screens of every person logged on. The IRC included the moderator from England, people in
Slovenia and Australia as well as many places in the US. Simultaneously, a videoconference beamed images of the three

intrepid explorers who were in England. Students were able to use the IRC to relay questions to a teacher participating in the
videoconference.

The school has joined other projects posted on Kidleadr@vm1.nodak edu such as Bird Migration studies from many

different areas of the United States, an ongoing Space Simulation Experiment project and other regional activities from
around the world.

Kidlink has connected the teachers and students with our global neighbors, and has reduced significantly the
misconceptions about people in far away lands. In addition, it has made our curriculum much more relevant to each
student's needs and requests, removing any arbitrary boundaries between subjects, and widening our source of knowledge
and understanding of ifestyles and people all over the world.

South Carolina

At Castle Heights Middle School n Rock Hill students communicate with others around the world for both curriculum
projects and personal discovery. Students have received messages from Lithuania, Estonia, Hawatl, Alaska, and many other
place~ soth inside and outside the United States.

Every May, students participate in the Big Days, a celebration planned for Kidlink participants communicating through
ham radio, fax, videophone, E-mail and the IRC. In addition to the chat, another highlight of the celebration were videophone
conversations with students in Charleston, SC and Maui, Hawali. Celebration activities created much interest in map reading,
time zones, and seasons. Students were amazed to discover how similar and yet how different life is for students in various
parts of the world.

Sixth grade computer students enjoyed participating in the Festivals project. Students wrote about their favorite
holidays and festivals including Yap Ye Iswa on the Catawba Indian reservaton and Rock Hill's annual Come See Me festival.
American youths particularly enjoyed learning about the thirteen Icelandic Santa Clauses and their functions.

In January, 1993, students exchanged greetings and messages with their Kidlink friends concerning the Inauguration
of President Clinton. First, students in the after-school intramural program sent greetings to students in the American
School in Frankfurt, Germany, for their inaugural celebration. Then all computer students shared their hopes for the world
under the new administration with students in Denmark.

The first week of February, 1993, brought a special treat to students. A computer teacher from Lima, Peru, whose
students participate fn Kidlink, visited our classes. Although the main purpose of her school-sponsored trip was to gather
ideas for Improving teaching techniques in her school, there was stll time for students to ask questions about life and youth
activitles fn Peru.

Through these telecommunications projects, students have learned about differences in cultures and in languages. They
have developed friendships that transcend continental boundaries, age limits, and political Ideals. They have also expanded
their geographical knowledge. Even more importantly, they have learned to accept differences In people and their cultures.

The future depends on the ability of the leaders of tomorrow to really communicate with each other. Kidlink offers our
students a great opportunity to begin this process now.
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Society Session (M1-204A)
An Introduction to Parallel Computing—A Tutorial

Janet Hariman

Applied Computer Science Department 5150
HWinois State Universily

Normal, IL 61790-5150

(309) 438-7671

Fax: (309) 438-5113
bartman@kalya.acs.flstu.eau

Key words: paraliel processing, parallel algorithms, parallel architectures,
teaching parallel processing

Abstract

This tutorial is intended to introduce faculty at all levels to parallel processing concepts, parallel computer
architectures, and parallel algorithms. The various computational models used in parallel computing will be presented.
Examples of algorithms will be presented for each of the computational models. Participants wili also be given example
programming exercises that can be used with students for each of the computational models. Pasticipants will be given
information abeut obtaining public domain materials for teaching parallel computing, about existing textbooks, and about
sites which provide parallel computer access to institutions having no parallel hardware.

Special Session (M1-206A}
Taking Local Controi of the Internet in Schools and

Districts
Paul Reese Richard Fabian
Ralph Buncbe School San Diego City Schools
425 W. 123rd Street 4100 Normal Street
Netw York, NY 10027 San Diego, CA 92103-2682
preese@ralphbunche.rbs.edu rfabian@ec.sdcs.k12.ca.us
Toby Caplin Denis Newman
77 Spring Street BBN Systems and Techmologies
Lexington, MA 02173 150 CambridgePark Dr.
tcaplin@rosaparks.cambridge.ki2.ma.us Cambridge, MA 02140
(617) 873-4277
dnewman@bbn.com
Key words: Intemet, K-12, online publications, networking, client-server,
MUSE, gopher
Abstract

A rapidly growing number of K-12 schools and districts are becoming thelr own Internet domalns. Instead of accessing
only remote Internet resources or logging into remote hosts for E-mail and bulletin boards, these schools and districts are
putting their own resources up on the Internet for both local consumption and access by students and educators around the
international Internet. Schools and districts are creating databases of lesson plans, creating student newswires, setting up
project bulletin boards, and hosting virtual communities on their own servers. While such schools and districts number in the
low 100’s at this point, the numbers of new K-12 domains is accelerating and is expected to be in the 1000s by NECC ‘95.
Educators from schools and districts that are operating their own Internet servers as part of the NSB-funded National School
Network Testbed come together in the panel to share their experiences.

Paul Reese describes the publicaion channels that open up for elementary students as their newspaper and other
products are made available on a “gopher” server for both the school and the wider Internet community.
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Richatd Pabian describes his district's approach to setting up a district-wide networking using client-server technology
to support both instructional and administrative goals.

Toby Caplin describes the construction of a MUSE (multl user simulation environment) as a collaborative enterprise
among middle school student that drew in mentors from around the Internet. '

Denis Newman outlines the Testbed goals and introduces the infrastructure issues that the project is addressing

These are ploneers in constructing educational value with this technology. They bring a unique perspective on the
Internet, showing how schools and school districts can be constructors of, not just consumers on the information
superhighway.

Revolutionary Classroom (M1-207A)

America, America: A Thematic Unit that Integrates
Technology

Doris Murdoch Patricia §. Horn

28 Hybiscus Avenye 6 Versaggi Road

St. Augustine, FL 32095 St. Augustine Beach, FL 32084
(904) 829-8429 (904) 471-4357
murdocd@al @firnvx bornp@al @firnvx

Key words: curriculum integration, 4-Mat, CD-ROM, videodiscs, instructional
materials, parent involvement, citizenship

Abstract

The classrooms of tomorrow will have to address the unique learning styles of cvery student. Education cannot be mass
produced. It must be tailored to fit the needs of every child.

The educator can attempt to address these needs through awareness of learning styles and thought processcs. Individual
diffcrences are then addressed in the planning, instructional and assessment stages.

The thematic unit, “America, America™: teaches the basic concepts of being an American Citizen; investgates
immigration; shares American tall tales; and relates the need for teamwork and cooperation as an American citizen through a
study of the American pastime of baseball.

In this unit the Army National Guard is a vital component of parental involvement. Guard visits in the classroom and a
field trip to the National Guard Armory in St. Augustine enrich the students in thelr knowledge of natlonal defense and
patriotism. Parent bookmaking celebrations attempt to educate the parents of activitles that are relevant for doing at home 1o
assist their children in their educations.

In “America, America” technology Is integrated through the use of CD-ROMs, videodiscs, and computers. Instructional
materials, such as books, puzzles and games, have been computer-generated. Classroom management materials, to Include
portfolio design and center management, have been generated by computers.

The Instructional Pian

The educator must consider the learning styles, right/left hemispheric preferences for thought processes, and student
modalities in preparing the Instructional plan. Basic learning modalities of the class are established through the use of Walter
Barbe’s Learning Modality Kit published by Zaner-Bloser, Inc. This {s a stmple assessment technique to help the educator
better understand each student.

Learning styles, modalities, and thought processes are addressed through the use of the 4-MAT System Model. Author,
Bernice McCarthy, states that “4-MAT is an open-ended teaching method. It is designed to raise teacher awareness as to why
some things work with some learners and others things do not. It Is adaptable to the developmental level of the students, the
content being taught, and the artistry of the moment.” Utlizing the 4-Maton lesson developer software by Excel, Inc. assures
the educator that all students and most of their learning style needs are being considered.

it's important that the educator consider the culiural backgrounds of every student. With this consideraton, one must
also remember that the teaching of American [deals is an important part of establishing community and team spirit within our
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great nation.The thematic unit, “America, America” teaches: the basic concepts of being an American citizen; the history of
immigration to America and the questioning of why people come to America; American tall tales; and relates the need for
teamwork and cooperation as an American citizen through a study of the American pastime of baseball.

Involving the Parent

Parent involvement is a present concern in education. Parents are concerned about the successes of their children.
Parents need to be aware of what is being taught in school and how they can assist their children. Communty experts need to
be utilized as resources in the classroom and this can be done through parent involvement.

In this particular unit, the Army National Guard was a vital component. A father in the guard visited the classroom early
in the unit to teach the Pledge of Allegiance and to explain our nation’s flag. All students received Guard t-shists and booklets
on flags. As a culmination activity, the class (dressed in guard t-shirts) visited the National Guard Armory in St. Augustine to
learn about: national defense; the need for teamwork in the military; and military transportation and communication.

Parent bookmaking celebrations were attempts to educate the parents of activities that were relevant for doing at home
10 assist their children. The theme of American tall tales was carried over into this Tuesday afterschool activity with parent
and child. Computer-generated text and other needed materials were made available to the participants so that at least one
take-home book could be completed each week. some students completed a full set of six books at the end of the unit.

Integrating Technology

The consideration of the integration of technology is very important as we begin to enter the twenty first century.
Technology use will be a part of everyone's lives in almost everything we do. Efforts are made to integrate technology through
the use of CD-ROMs, videodiscs, and computers.

Students view videodiscs as fantasy (“The American Tale") and reality (“Statue of Liberty”) to explore symbols of
America. The students learn about tall tale heroes through the use of videotapes and videodiscs. The CD-ROMs “Heather Hits
a Home Run” by DISCIS, “The Presidents” by Natlonal Geographic and Compton’s Multimedia Encyclopedia are utilized to
learn about baseball and American symbols.

Instructional materials, such as big books, puzzes and games, have been computer-generated. Pagemaker and
MacDraw are the software favorites for this area of development. Classroom management materals, to inciude portfolio
design and center management, have also been generated by computers.

Students use the word processing program, the “Muppet Word Book” by Sunburst, to complete an American flag project
where five and six years old children type about the colors that make up our flag and then practice visual motor skills by
painting the flag with watercolors. “Kid Pix” by Broderbund is open-ended in creativity; students create word processing

documents with color graphics. Audio can also be added to this program. The program seems appropriate and is fun for all
users at any level of expertise.

Through the entire unit, students memorize choral readings and songs about Arerica. As a conclusion to the unit, the
students create props and costumes to {llustrate the memory work. The completed performance is presented and videotaped
for future reference.

Conclusion

All students are unique and we must strive to make our instructional programs unique in that the needs of all students
will be met. “America, America” is an enhanced unit that strives to meet these needs through an instructional plan, thematic
support materials and creative teaching with students actively involved in the learning process.

References

Centennilal Academy, US? and District School Board of Pasco County, Florida DOE Academy for Excellence in Teaching,
1993.

The 4MAT System, Excel, Inc., Barrington, IL,1991.
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Revolutionary Classroom (M1-207B)

To Africa, With Technology

Patricia S. Horn Doris Murdoch

6 Versaggt Road 28 Hybiscus Avenue
St. Augustine Beach, FL 32084 Si. Augustine, FL 32095
(904) 471-4357 - (904) 829-8429
bornp@al @firnvx muracd@al @firnux

Key words: curriculum Integration, tectnolegy, videodiscs, computer-
generated materials, muiticultucal, leaming styles, whole language

Abstract

Getting children ready to be productive, competent citizens for the twenty-first century is the job of teachers today. There
are many elements 10 be considered when planning for the educational environment these students will need. Technology use
and Integration throughout all subject areas is a must. Children must learn how to use these wonderful tools effectively to
further thelr learning, Our knowledge base will expand, but the processes to gain that knowledge will not change. Further,
there are some areas that technology can teach more effectivelr, such as the use of videodiscs and CD-ROM. Our world in the
twenty-first century will be more diverse that it s now. We need to make sure that our students understand different cultures
and gain the respect for those cultures that will enable them to cooperatively work with 2 wide range of people. In order for
students to learn effectively, teachers must address divergent learning styles in the curriculum. Ir: order to promote better
understanding of what is learned, the curriculum needs to taught from a holistic, real word perspective. This thematic unit on
Africa encompasses these basic components of twenty-first century instruction.

The Instructional Plan

* Children and technology go together. They have a special type of bond. It is imperative that children become familiar
with the powerful results to be gained by using many forms of technology. Computers not only enable the child to become
empowered by producing products, but can be challenged and involved in learning in new ways. Even very young children
can use word processing, palnt and draw programs, CD ROM, and videodiscs. Videodiscs enable you to bring an elephant
right into the classroom without the mess associated with the live animal. These processes and products will be shared.

Teachers and technology go together. Teachers have less time than ever before and are required to manage more. It is
imperative that both children and teachers learn how to be effective managers of time through the use of technology and to
competently use new methods of securing information. Teacher made, computer-generated materials will be presented.
These cover a wide range of products from big and little books, floor puzzles, meaningful worksheets, games, and
Hypermedia. Examples of HyperCard and HyperStudio stacks will be shared.

What you do not know can be threatening to you. What you know, you are comfortable with. To be able to live in an
increasing diverse world, children musi know and be comfortable with many cultures or ways of doing things. The culture of
Africa is particularly pertinent because it addresses the heritage of many of our students, fostering feelings of pride in being

acknowledged and accepted. The people and the environment of Africa provide an enriching experlence for all American
children.

All children can learn. It is our job as teachers to find the most effective and meaningful methods for that learning to
occur. Each one of us has strengths with respect to different intelligences and brain hemispheric dominance affecting
learning styles. Using the teachings and materials developed by Bernice McCarthy in the 4-MAT System Model by Excel, inc, it
is possible to plan lessons so that every child has an opportunity to learn in the modality most effective for that student.

Holistic, real world experiences make learning come alive for students. Every part relates to the other parts, making
comprehension easler. It is necessary to give learning a framework to facilitate children’s understanding. Whole language
methods of integration will be discussed.

Parents arc a vital part of the educational process and the need for effective parent communication is essential.
Technology facilitates this process by giving us the means to do this. Authentic assessment is a must! An exciting video report
card method s part of this communication. Children learn to be goal setters and self-esteem is fostered by this powerful
feedback. This will be demonstrated along with letters merged with a database and calendars to keep parents informed.
Different collaborative assessment tools such as portfolios and classroom management materials will be shared.
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Come and share an incredible journey to Africa by using technology plus 2 whole lot mere. Be there 10 see what a
classroom can become In the twenty-first century.

Special Session (M1-208A)
School-Based Captioning for the Deaf and Hearing

impaired

A

Amy Rubin and Cbarles Sttverman . Mardi Loeterman

CAST : CPB/WGBH National Center for Accessible Media
39 Cross Street WGBH

Peabody, MA 01960 125 Western Avenue

(508) 531-8555 Boston, MA 02134

T7Y: (508) 538-3110 Phone/TTY: (617) 492-9258

Fax: (508) 531-0192 Fax: (617) 782-2155

CAST@Applelink Apple.Com Mardi_Loeterman@WGBH.org

Applelink: CAST

Key words: captioning, deat, hearing iinpaired, Macintosh

The Project

During this project presentation, we will discuss and demonstrate the progress on a three-year U.S. Department of

Education grant, Access through Captioning: an Improved Captioning System for Programs that Serve Deaf and Hard-of-
Hearing Students.

In this project CAST (Center for Applied Special Technology in Peabody, MA) is developing a captioning system for
school use that Is affordable, easy to use, and appropriate to the varied needs of students who are deaf or hard of hearing,
Like subtitles, captions display spoken dialogue as printed words on the television or computer screen. The Need: Without
captons, educational media present barriers to the deaf student who cannot hear the dialogue, narration, or other important
auditory information. In today’s classrooms only a small fraction of educational films and videos are captioned and are often
not available when a teacher needs them. An additonal problem is that the reading level of some captioned programs is too
high for many of the deaf students. The Collaborators: To develop this system, CAST is working closely with CPB/WGBH's
Natlonal Center tor Accessible Media, The Clarke Schoo! for the Deaf (an oral communication program in Northampton,
MA), The Rhode Island School for the Deaf (a total communication program {n Providence, Rl), and The Willie Ross School
for the Deaf (an integrated program in the East Longmeadow Public Schools, East Longmeadow, MA).

The Gouls

The main goal of this project is to design and develop a school-hased captioning work station (initially on 2 Macintosh
platform) that will make {t possible for teachers to caption a variety of media, making such materials accessible to deaf and
hard-of-hearing students. A secondary goal is to explore the uses of this system as a way for students o write their own
captions for educational materials, including their own video productions and plays. Based on needs assessments conducted
at each of the three pilot schools and other survey information that will be collected through the course of the project, we are
designing a captioning system that will provide increased flexibility for teachers and students. With school-based captioning,
teachers can create captions for educational materials of their own choosing or for materials they create themselves. They
can produce these captions in a variety of reading levels, in varying text styles and colors, and with other expanded captioning
features. This captioning system extends beyond limitations inherent in traditional captioning. Traditional captioning can only
be displayed in a single font with white text on a black background, and is almost always displayed in all capital le .rs. This
project’s captioning station transcends these limitations by producing “object-based captioning”. With object-based
captioning, captons can be comprised of many kinds of objects: text, icons, pictures, or even QuickTime movies. Text and
other objects can be displayed in multiple colors on mult-colored backgrounds. Additonally, text can be displayed in any
font, size or text style, and captions can be easily placed anywhere on the screen.

Additional Benefits

While it fs clear that deaf and hard-of-hearing students benefit from this project, we are also exploring the benefits of
captons to students with other language impairments, to those students for whom Erglish s a second language, and to
regular education students. Greater access to media enhances student learning and promotes inclusion In mainstream
classrooms for all students.
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Speclal Session (M1-302AA)

Unreal Cost of Exemplary Teaching With Computers—

What to Do?

Key words: costs, budgeting, planning, staff development, teachers

Henry Jay Becker

Dept. of Education

Untverstty of Californta, Irvine
Berheley Place Bldg., Suite 245
Irvine, CA 92717

(714) 856-8260
bfbecker@suct.edu

Abstract

Two previous studies conducted by the presenter raise questions about the feastbility of accomplishing exemplary

computer-use practices among all teachers. The first study showed how the teaching environments of exemplary computer-
using teachers differ from those experienced by typical computer-using teachers. For example, they are much more likely to

work where a full-time computer coordinalor is present on-site and where a network of other computer-using teachers
exists. The second study estimated what it would cost to create optimal teaching environments for all teachers in a school.

That study found that personnel-related costs (e.g., smaller classes, formal training, support staffing, and time for colleagual
networking and curriculum-integration planning) were more than twice the cost of a technology-rich hardware and software
inventory, and could conceivably cost as much as $1,400 per pupil per year.

strategles, and (c) compromises in terms of potential accomplishments and technology investments forgone. Additional
suggestions from the audience will be entertained.

This session will summarize the two studies and then consider alternative approaches to dealing with their implications
for technology planning. Approaches will be suggested involving (a) unequal concentration of resources across schools and
subjects, (b) wholesale commitments of contributed time by teachers and administrators through team-building leadership

Speciai Session (M1-304A)
Functions as Objects: Cognitive and Educational
Issues
Albert A. Cuoco (co-chair) Mike Eisenberg (co-chair)
Education Development Center, Inc. Dept. of Computer Science
55 Chapel St. Untversity of Colorado
Newton MA 02158 Boulder, CO 80309-0430
(617) 969-7100 (303) 492-8091
alc@media.mit.edu duck@cs.colorado.edu
Bd Dubinsky B. Paul Goldenberg
Matbematics Dept. Education Development Center, Inc.
Purdue University 55 Chapel Street
West Lafayette IN 47907 Newton, MA 02158
(317) 494-1982 (617) 969-7100
bbf@sage.cc.purdue.edu paulg@edc.org
Brian Harvey Panl Horwitz
Computer Sclence Divtsion Bolt Beranek and Newman, Inc.
547 Evans Hall 10 Mouiton Street
Unirersity of California Cambridge, MA 02138
Berkeley CA 91720 (617) 873-3897
(510) 642-8311 bhorwitz@bbn.com
bh@cs.berkeley.edu
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Key words: functions, functional languages, higher-order procedures

Abstract

In computer science and higher mathematics, the notion of “function as object” is pervasive: functions are passed as
arguments to other functions, returned as the values of function calls, collected into data structuzes. Derivatives, integrals,
Fourier transforms, universal Turing machines, composition of maps, object-oriented programming constructs, groups of
operators—all may be seen as instances, in one form or other, of the use of functional objects. But despite the importance of
this notion, it has proven notoriously difficult for students to understand.

In recent years, a variety of exciting computational tools and languages have offered students new avenues for exploring
the notion of functional objects. The MultiMap and Function Machines systems (both created at BBN) are examples of
mathematical tools for representing functions in novel ways; interactive programming languages such as ISETL and Scheme
likewise present powerful methods for manipulating functional objects.

This panel will discuss some of the pedagogical and cognitive issues involved in treating functions as objects. We will
look at the ways in which computational med‘a have changed the representational landscape for functions; we will discuss the
problems that students appear to have in dealing with notlons of “higher-order functions”; and we will suggest some
directions for future research in cognitive sclence and software design.

Distance Leaming (M1-306A)
Scientist in Electronic Residence

Chris Viegaard

Participate in the following live broadcast

Arthropods are the most diverse and successful group of animals on earth. This large taxonomic group includes insects,
spiders, centipedes, millipedes, and crustaceans. The Amazing Asthropod series, designed for grades 3-5, will focus on many
adaptatons that arthropods possess (body structures, sensory organs, and behaviors) that are responsible for their
tremendous success in a wide varfety of habitats, including tropical forests, deserts, and aquatc echosystems.

Dr. Fernandes will bring an exotic collection of live specimens into the studio to demonstrate the similaritles and
differences among members of this group. Hands-on classroom activites will encourage a better understanding of how
arthropods percetve the world around them, find food, and attract mates.

Scientist

Dr. Donna Fernandes {s an invertebrate specialist and Research Consultant for the Franklin Park Zoo. Dr. Pernandes
now works as an exhibit designer for zoos and aquariums. She is a repeat presenter on the Mass LearnPike.

Materials
Materials will be sent to all registered sltes for a variety of hands-on activities. Participants will need to provide :

¢ (lear containers to hold live specimens

e Scissors, pencils, crayons, masking tape

*  (lass jars, two-liter plastic bottles, or similar contalners for an arthropod habitat
e Overhead projector (only for fourth session)

e Poster board for each student (about 28" x 22")
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Project (M1-308A)

Look, That’s My Language: Word-Processing for a
Multilingual Society

; Cbris Abbott

| 61 Chestnut Road

Raynes Park

London SW20 8ED

United Kingdom

(081) 395-7439
Temscda@{oe.ac.uk
CompuServe: 100034,2227

Key words: word-processing, languages, multicultural, multilingual, Allwrite

Abstract

London is a multicultural and multilingual city where as many as one hundred and seventy-six languages are spoken.
Since the mid nineteen-eighties, TLECC, a not-for-profit educational computing centre serving schools in the London area, has
been atlempting to meet the needs of the capital city’s children by developing and supporting a multlingual word processor.
Allurite 2 is now avalable in an IBM-compatible version and is used far beyond London. The program also won a British
Design Award. Our afm at ILECC was to provide low-cost word-procecsing, whatever the style and laterality of the script

involved. This means that not only are European languages available, but so are many of those from South Asia and the Indian
sub-continent.

The language list is growing all the time, but currently includes Arabic, Bengali, most European languages, Farsi, Gaelic,
Greek, Hindi, Ijaw, Panjabi, Tamil, Turkish, Urdu, Vietnamese, Welsh and Yoruba. In many cases, the on-screen messagas are
also in the language selected. The handbook is pictorial and intended to be easily understood by those for whom English is
not a first language. Following a demonstradon of the program, there will be a description of the Parents, Allwrite and

Languages Project, which involved the use of Allwrite to encourage the jnvolvement of ethnic minority parents in the life of the
school.

This project was funded by the Calouste Gulbenkian Foundation and involved work in six schools across England where
there are large numbers of bilingual children. A summary will be given of the issues that arose during the project, including
the mechanisms developed to encoutage parental involvement in schooling, There have also been exciting developments for

the future regarding fax links across Europe between speakers of ethnic minority languages, and these will be described and
it is hoped 10 add an American link to this process.

Project {M1-3088)

Nonverbal Foreign Language: Finally a Way to Teach
B! -

Carolyn G. Fidelman
Modern language Depl.
360 Hodmes Hall
Nortbeastern Universily
360 Huntington Ave.
Boston, MA 02115
(617) 241-9205
cgfeworid std.com

Key words: nonverbal, foreign language, multimedia, HyperCard, videodisc,
linguistics, spzech analysis
Abstract

“In The French Body” (Dans la peau des Frangais) and “In The German Body" (In deutsche Haut geschiiipft) are
computer-driven, interactive videodisc materials produced through 4 grant from FIPSE (Fund for the Improvement of Post
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Project (M1-308C)

secondary Education/U.S. Department of Education). The project’s goal is tcaching the totality of language and
communication. Interactive video is the key 10 expanding foreign language teaching to include the special verbal and
nonverbal cues of face-to-face interaction. Recent advances in speech analysis software have been incorporated to enable
student feedback for the improvement of intonation performance.

Print material has always afforded random access to text  reader wants to find, quote, or analyze. However, students,
teachers or researchers wanting to study nonverbal behaviors have not had any easy way to do so. Threading and rewinding
film and videotape has up to now forced the student of the nonverbal back to something as cumbersome as reading scroll
documents in order to get at information. The “In The French Body” and “In The German Body™ computer software
combined with videodiscs portraying real native speakers in natural, unscripted conversation are designed to permit serious
study and learning of the behaviors that comprise from 50% to 70% of real communication.

This unusual work began 20 years ago with Laurence Wylie's work at Harvard University in organizational behavior and
nonverbal communicaton in foreign cultures. The novel techniques Wylie devised for teaching native-like rhythm and kinesic
accuracy weve hindered in their dissemination by two obstacles: (1) No available materials. Wylie’s films were not
commercialized, nor was the custormnized Bell & Howeil film projector used to show them  feasible delivery system; (2} No
avallable teacher training in the teaching techniques or use of the materials. By harnessing multimedia technology we have
been able to overcome the first obstacle. We will deal with the second obstacle in a proposed second phase of the project. We
are reinvigorating interest in this fascinating topic by providing distributable materials on a delivery system that is increasingly
avallable In secondary and post secondary settings. We hope to maintain the momentum through an aggressive campaign of
teacher education using several media such as satellite workshops, an E-mail discussion group and on-site training sessions.

The video material consists of 11 conversations (9 for German) on a 30-minute CAV videodisc each lasting from 30
seconds o 2 minutes. The native speakers on these videodiscs are not actors. They were taped in their native country and
represent individuals in a social network. From among 160 conversations, these few were chosen by a panel of native
speakers and teachers based on criteria including naturalness, range of age, range of register, interest of content.

Students learn these conversations using a kind of “method acting” approach. The student is sensitized to what is
happening both verbally and nonverbally through activities prescribed by the teacher’s guide to this material. The HyperCard
software has features to help the teacher present various aspects of the conversations in class. (A DOS version of this software
may become available by 1995.) During lab time, students use the special Speectilab™ stack that is provided for each
conversation. Using this software and 2 MacRecorder or Apple built-in microphone, the student learns the proper intonation
paiterns for this conversation.

Good intonation along with pacing contribute to a natural, native-like delivery. When nonverbal features are
incorporated, the student acting out these conversations comes very close to feeling what it feels like to communicate like 2
native speaker. This experience of competence goes far to boosting the student’s confidence and to helping the student
understand what it really takes to communicate like a native speaker.

ESL Courseware Development

Givon Zirkind Dean Mira Felder
Gomputer Laboratory Computer Laboratory
Touro College Touro College

/0 Obel Moshe /0 Obel Moshe

7914 Bay Parkway 7914 Bay Parkway
Brooklyn, NY 11214 Brooklyn, NY 11214
(718) 236-0875 (718) 236-4082
gfvonz@tact.touro.edn

Professor Rosalind Frank Dean Issac Herskowitz
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Introduction ‘

In the summer of 1991, Touro College began an ESL sofiware development project. The first stage was to look at

available software. When we did not find anything that met our needs, we obtained funding from the Office of the Dean of
Faculties to develop our own software.

While there are ma . good adult education and K-12 language and reading products, these products are not suitable for

the learning level of ESL students because the average ESL student Is literate and educated in his native language. Adult
educational sofiware Is often 100 boring to sustain attention.

After much research, Exceller Sofiware was located. Exceller Software is a leading innovator of language sofiware. They
have been producing language software for the Stase Department and other government agencles since 1987. The software
consisted of an engine that drove pre-written and prerecorded exercises. Fxceller had been using hardware and software to
record and play back oral exercises since 1991. However, the company did not have a core of exercises lo sell with the
ergine. In addition, Touro’s technicians felt the software needed improvements. Touro College and Exceller Software
negotiated an agreement to develop jointly the core exercises for the Exceller program and to improve the software itself.

Then an authoring team of English professors was organized for this project. Thése professors were assigned the task of
authoring original exercises, proofreading the exercises, and adapting textbook exercises for computer input. The authoring
team was lead by a resource coordinator who was responsible for securing permissions from copyright holders.

Program Description and Operation

Exceller Software takes sentences and displays them on the screen with predefined blanks. The contents of the sentences
used by the software were taken from the same texts that are used in the ESL classes in addition to original sentences
authored by professors from Touro. It was hoped that this would encourage self-paced advancement among Touro students.

In addition, Exceller has a speech component that includes oral exercises: listen and repeat, listening comprehension,
and listening dictation. '

Program Customization

We based our software contents on the structure of our courses and texts that are used in our classes. With permission
from Prentice Hall Regents, the contents of Basic English Grammar, Fundamentals of English Grammar, and Understanding

and Using English Grammar by Betty Schrampfer Azar were reformatted for use by the computer software. It was hoped that
this would encourage self-paced advancement and self-study.

The exercises were divided into Begirner, Intermediate and Advanced Levels corresponding to the first, second and
third level classes offered. A variety of computerized exercises were added that were not possible from the texts, stich us
jumble type exercises. In addition, the exercises could be custom-talored to the specific linguistic differences between
English and the native language of the immigrant students. For example, the beta test site was composed of a large population
of Russian immigrants. Russian does not have articles and prepositions. Therefore, many exercises were written to teach
these components.

Entirely original dialogues were written by the speech department for the oral exercises which are integrated with the
grammar and the reading exercises so that one reenforces the other.

Program Evsluation

The software’s limitations on sentence length had a negative impact on the qualily of the exercises. The staff felt that
most exerclses were boring because sentences had to be shortened to conform to the program’s format. Students felt the
same. These anecdotal observations led us to modify the software.

In addition, the reading comprehension exercises seemed to work in a reverse order. First the comprehension
questions were displayed, followed by the reading passage. A student could easily change between a reading passage and the
questions by pressing a button, but the procedure was confusing and awkward. In addition, due to the character imitation of
the sentence, reading comprehension questions had to be abbreviated and often only two choices as possible answers could
be offered for multiple choice questions.

The oral exercises did not seem to work properly until they were run from a network which allowed for faster program
operation. Also, the voice equipment was non-industry standard and external to the computer. The voice equipment was not
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available as 2 micro- channel clrcuit board. This increased the complexity of operation, and it was too difficult to explain the
operation to the ESL students considering the language barrier.

Program Enhancement

The original Exceller product was written in DOS. Exceller Corporaton, in coordiration with the computer technicians
from Touro College, rewrote the software with Toolbook, 2 Windows software development tool.

windows is a graphical, computer environment. Primarily, programs are run and actions are taken by using a mouse (2
pointing device) 1o select icons. This Graphical User Interface (GLji} is much easter for the average person to master and
serlously reduces the training time for computer {lliterate students. Training ESL students to use a computer while
overcoming the language barrier is most difficult, especially for low level students. The Windows GUI helps overcome this
problem. Also, the Windows environment is easter to use with fewer keystrokes.

Furthermore, Windows is a device-independent operating system. For example, a program such as Exceller can be
writien generically to use any speech card. Using another speech card does not require reprogramming 2s it would in DOS,
since the Windows operating environment handles the interface between the program and ihe speech card. All that is needed
to use a different device is the installation of another device driver. This allows the developer wnd end user Rexbility when
evaluating and purchasing hardware.

Toolbook Is a complete object-oriented development environment with graphical drawing tools. It is easy to quickly

design and build appealing applications. For the exercises written in Toolbook, existing commercial clip art was used 0
fllustrate examples.

Rewriting the Exceller program in Toolbook allowed for virtually unlimited sentence length and pictorialization of nouns
and actions, with stills and animated clips. Reading comprehension could now have muitiple choice questions with four
wordy answers. Also, the ability to change from question to queston, exercise to exercise and subject to subject was added.
In addition, it was now infinitely easier 1o operate voice equipment.

Fﬁrther Software Reseach and Development

Certain types of exercises — spelling, vloze, vocabulary building, paragraph construction, sentence sequencing, writing
and authorable reading comprehension — were not available at all.

The software project was expanded to integrate other software packages that were available on the market for these
functions. However, the inability of most software to enter specific word lists or reading texts was a major drawback. It was

imperative to purchase software that worked with a user’s data. Standard ASCII text files was the normal format for programs
that worked with a user’s daia.

This feature became a mandatory requirement for purchasing consideration. It gave a tremendous advantage that
allowed for parallelism with texts in the classroom, customization for a group’s specific language background, and adaptation
for a particular learning level.

Two excellent examples of this are “Word Attack” which aflows individual word Usts such as the TOEFL word list, in
addition to the word lists provided by the vendor and “Text Tanglers” which provides both its own texts as well as individually
authored text for spelling, cloze, vocabulary building, paragraph construction and sentence sequencing.

Summary

CAl {s very motivating and captivating for most students. It can keep the students interested and stimulated for extended
periods of time working on drill exercises in grammar, paragraph structure, cloze, spelling and vocabulary building. Non-
drill exercises such as writing compositions are not enhanced directly with CAI softwa:e. However, the use of computerized
word processing may be quite helpful s a tool but not s a learning device for 2 non-drill exerdise.

Whatever software is used, the ability to enter data tailored to the students’ specific language background is very
important because it improves learning by focusing on speclfic grammatical differences between English and the student’s
native language, and reenforces the correct English grammatical format. If it is not custom-tailored for a specific language
background, the students are niot given that exiza focus and reenforcement.

Ease of operation is very important. Equipment too cumbersome to use is ineflective. The Windows environment and the
GUI stmplifies the use of computers and programs to make the training process break the language barrier. In addition,
operating a multi-colored, graphical program s so stimulating that students can be motivated to concentrate for long periods
of ime.
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Abstruct

This panel presentation will involve educators who are engaged in collaborative projects (schiool districts and
universitles) whose purpose is to revitalize mathematics instruction through the use of technology at the middle schoo! level.
They will be sharing what they have learned from being on the “front lines” of 2 movement that is reshaping the learning and
teaching of mathematics.

Summaries of Participating Projects
Empowering Teachers: Mathematical Inquiry Through Technology
Bolt Beranek and Newman, Cambridge, MA

Through graduate courses, in-service workshops, and interactive satellite based distance learning courses this NSF
sponsored teacher enhancement project is focusing on a comprehensive teacher education program to foster the strategfes,
art, and practice of mathematical inquiry teaching in middle school mathematics classrooms. The program employs
interactive computer software and video technology as key instructional tools for fostering the development of inquiry
learning and teaching skills. Currently two new courses are being designed: Animated Geometry and Interactive Algebra, that
draw extensively on computer activities to support inquiry teaching,

Leadership Infusion of Technology in Mathematics and its Uses in Society
University of Georgia, Athens, GA

Project LITMUS was created in response to a special solicitation from the Natlonal Science Foundation which specifically
targets the need for in- service education of mathernatics teachers grades K-12 to enable them to integrate computing
techniologies in their regular classes. This project represents a major effort in the reform of mathematics teaching praciices
througheut two school systems. The use of computing technologles is seen as the catalyst for this reform effort. The project
will attempt to develop and evaluate a model for the system-wide infusion of computing technologies in mathematics
instruction which could be adapted for use by school systems throughout the naton. The core of our model is the
development of Leader Teachers in every school in the system. These Leader Teachers are becoming expert users of
technology in their own learning and teaching and will act as mentors for the other teachers in their schools. All Leader
Teachers have Internet accounts and most of the communication is by E-mail. The project aiso has a support team of
graduate students and project staff who make regular trips to the classroom.

Enhancing Mathematics Instruction Through Computer-Oriented Active Learning Environments

Stevens Institute of Technology, Center for Improved Engineering and Science Education
(CIESE), Hoboken, NJ
This mentorship project provides intensive training and support o 45 middle and high schoo! teachers in 16 school

districts in New Jersey. The project uses computer software and calculators as catalysts for creating classroom environments
that are more constructvist in nature and promote active learning. Afier developing several personal models for using
technology involving one computer classrooms, classroom labs, atid computer labs, the teachers will act as mentors for their
schools and school districts. In addition o the mentorship project, CIESE is engaged in a national outreach effort which
includes a videoconference series produced in cooperation with New Jersey Network and distributed to a national audience
by the Satellite Educational Resources Consortium ( SERC). There is a “hatids-on” component that is done in collaboration
with community colleges.
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Enpowering Mathematics Teachers in Computer-intensive Environments
Penn State University, University Park, PA

This teacher enhancement project funded by NSF has sponsored a Computer-Intensive Mathematics Education Institute
(CIMEI) that seeks to empower secondary mathematics teachers to teach in environments that assume continuous access o a
variety of computing tools for investigating mathematical ideas. Project activities include the implementation of an innovative
curriculum, Computer-Intensive Algebra, that focuses on the application of mathematics and the development of its
understandings. CIA provides students with an opportunity to explore mathematics in real-world situations through
development and evaluation of mathematical models.

Special Session {(M1-311A)

imagining IMAGINE: A HyperCard Environment for
Teaching a Technoiogy-based Curriculum

Dorothy T. Bennett Terri Meade
Center for Children and Technology/ Center for Children and Technology/
Education Development Center, Inc. Educaiion Development Center, Inc.
96 Morton Street, 7th Floor 96 Morton Streel, 7th Floor
New York, NY 10014 New York, NY 10014
(212) 807-4203 (212) 8074210
dbennett@edc.org tmeade@edc.org
Cornelia Brunner Vivian Tsen
Center for Children and Technology/ Center for Children and Technology/
Bducation Development Center, Inc. Education Development Center, Inc.
96 Morton Street, 7th Roor 96 Morion Street, 7th Floor

oNew York, NY 10014 New York, NY 10014
(212) 807-4228 (212) 807-4200
chrunner@edc.org

Key words: science, gender, teacher development, K-12 curriculum,
technology education, engineering

Abstract

IMAGINE 1s a computer-based graphics tool, intended to provide girls with alternative pathways into the world of
machines and engineered objects. In using IMAGINE's paint and animation capabilitles, girls are encouraged to start from
thelr own interpretive vantage points—dreaming up devices that are not necessarily realistic, but serve to legitimate their
experlence of themselves as designers and inventors.

With support from the Natonal Science Foundation, researchers and designers at the Center for Children and
Technology have refined the IMAGINE software and developed a supporting curriculum o be used by educators in both in-
school and out-of-school settings. The curriculum is designed to take girls through a series of activities which invite them to
beainstorm and reflect on the process of designing machines. In order to support teachess in understanding the IMAGINE
software and the accompanying curriculum, we created a IhperCard environment (the IMAGINE Tour) to Introduce teachers
to the IMAGINE experience. The environment draws together a varlety of information from the research and development
phase of the IMAGINE project. Using examples of students work, curriculum activitles, and reflections from the research that
are included In the IMAGINE Tour, participants will have the chance to explore the curticulum activities that led to the
students’ design ideas, and to learn more about the pedagogical issues that arose in the classroom.
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Abstract

The use of technology to both generate and disserninate nformation clectronically provides educators with a host of new
challenges. This pane! takes a look at the emergence of integrated and affordable data network “highways" that will allow
ready access to digitized voice, data, image and video information—what are the issues involved? Schools have an important
role to play in both the formulation of policy and educating students on the values, policies and laws that suit a rapidily
changing, technology-oriented world. To be effective in this role, educational policy makers must understand the ethical
dilemmas and legal issues raised by use of new information technologies in schools.

Project (M1-313A)

Multimedia as an Assessment Tool: The impact of
Technology on Portfolio Assessment

Karen Randley Smith
9 Robertson Terrace

Mill Valley, CA 94941
(415) 389-1534

Key words: multimedia, assessment, portfolio, high school

Abstract

As part of a mentorship at Albany High School for the 1992-93 school year, 1 used a word-processing program, a
HyperCard-type program, sound, video, and still-videos to create student and teacher portfolios. These portfolios were used
as part of an on-going process in teacher-based research on assessment. One of the greatest difficulties portfolio assessment
has presented to students and teachers alike has been storage; teachers tell of voluminous files containing student work that
at some point impedes directly the assessment process.

However, if at least some parts of the portfolio or if at least some of the portfolios can be inputied to or done directly on
computers using word-processing and multimedia technology, the assessment process s often more directly avatlable. In
addition by using the multimedia capacities (my particalar approach represents only the tp of the iceburg for the future of
multimedia and portfolios), the student can demonstrate many different kinds of learning (and the teacher many different
kinds of teaching) with sometimes remarkable results.

The portfolios I developed came a) from a senfor, non-college track composition course, b) an English I unit in poetry,
¢) a portfolio of my own work from an Outdoor Education Seminar with students in which I modeled how to write on the
spot using the rural setuing as inspiraticn, and d) a specific lesson on the seminar process which 1 used as a model for
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evaluation of teaching this lesson to student teachers. Each of the four demonstrates a slightly different usilization of the
technology in order 1o allow the individua! teacher or student room for individual creativity.

Special Session (M2-BRAA)

Don’t Copy That Floppy

Sue Kamp, Ed.D.

Software Publishers’ Assoctation
1730 “M” Sireet, NW

Suite 700

Wasbington, DC 20036

Fax: (202) 223-8756

shkamp @aol.com

Key words: ethics, law, software management

Abstract

With the increase of the use of technology in the schools, teachers and administrators are having more and more
software to manage. This session will discuss the current laws and will provide ideas for managing software at the district and
school levels while staying in compliance with the laws.

Special Session (M2-BRCA)
Preparing the Communicators of Tomorrow

Roger Wagner

1050 Pioneer Way

Suite P

£l Cafon, CA 92020
(619) 442-0522

Fax: (619) 442-0525
RWagnerinc@AOL.com
AppleLink: Roger.Wagner

Key words: CD-ROM, global community, word processors, communication,
multimedia, vision

Abstract

At one time, colleges accepted handwritten work. When most of the current population of educators went to college,
typewritten materials were required. For some time now, projects produced with a word processor have been virtually
expected for the final appearance of collegiate and university student submissions.

while the world at large has moved beyond the handwritien page and newspaper to a satellite-linked global community,
and the formats of CNN and CD-ROM are already the standard, most schools still consider the availability of word processors,
and training in those skills to be their highest aspirations for the use of technology in education.

The question is, will our students be prepared to hand in their college assignments using the skills we are giving them
now? More to the point, what is today’s classroom doing to give the next generation the communication skills they will
require for the piesent day, where Ideas carried by images and sounds as well as words are the norm?

Body

At this very moment, CD-ROM, and the instant availabiity of immense amounts of factual information through a variety
of sources have rendered the role of the teacher 4s 2 walking encyclopedia irrelevant. To our credit, this liberation from rote
memorization has been accompanied by a new enlightened view of the purposes of the educational process, and changes in
the fundamental assumptions about the role of the teacher. The move from an authoritarian dispenser of facis to a partner
and guide in learning and navigating a new world of knowledge will make the classroom a richer and more enjoyable place
for both the student and the teactier.
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At this very moment, virtually every major book publisher is in the process of producing their printed works in
electronic form, with some new titles being available ONLY in that form. The day is truly not far off, when a youngster, having
just findshed touring “Where the Wild Things Are” on CD-ROM, will be prompted by their teacher (or parent) to write their
own story, be offered pencil and paper, and the child will react with a quizical ook, and a question about whether this is an
exercise in historical awareness. “But how do I make my story like THAT?", they'll ask. Not only do few schools offer the

answer to the question of the specific tool to use, still fewer can offer real guidance on the overall skills of that creative
process.

Itis critically important that educators begin now to consider not just the use of technology in the classroom as a tool,
but also start planning how students will be taught to communicate using these tools in 2 competent manner consistent with
the world they are entering. Just where does one find Strunk & White's “Hlements of Style” for multimedia writing?

1. Inthis session, discussion of these issues will include examples of projects, both from the commercial

venues of the “real world”, and from the current work of classroom students in a variety of grade and
subject areas.

2. What hardware is really required to teach the core skills of communication in 2 multimedia environment?
1t may come as a surprise to many that advanced systems are not always required, and that in fact,
equipment has been in the schools for years that is capable of facilitating the basic processes of this
contemporary form of information and expression.

3. The software fs an equally important part of the implementation, and most of the software currently
available was designed with either a commercial developer, or business presenter, in mind. The software
should be targeted specifically at education, and facilitate and encourage multimedia-based projects
without requiring an unusual degree of technical knowledge. Software which does this, and which also
supports the important educational principles is rare, but fortunately available.

4. Along with the assumption that multimedia requires impressive (and expensive) equipment and software,
many people may feel that all the new options in computers make using them more difficult, and that
greater and greater technical skills and awareness are necessary. On the contrary, though, technology has
been become more and more “consumerized” with each passing year, and at this time, the use of
technology, and in particular multimedia, is increasingly found in elementary classrooms! Elementary
school students are in many ways the most demanding on technology from a “let’s just get the job done
with as many creative options, but as few obstacles, as possible” point of view.

Itis ironic that many educators in the later grades assume that the earlier levels are using “kid multimedia”, when in
fact they are conducting something closer to what would be considered commercial multimedia use, at least in terms of
process, than most high schools and colleges. In fact, one of the most likely actual mechanisms for change in secondary
education will come from the students who move from the rich technology environment of the primary schools in this country
to the comparatively technology-poor environment (in inventory, but especially effective use) of the higher grades.

A growing challenge is from an instructional standpoint. What is the grammar of 2 multimedia screen? What is the

proper way to prepare the outline of a non-linear, and only partiatly linguistic project? How shall assessment be done? In
what form should archives of student projects be kept?

Itis the belief of the presenter that many of the necessary skills are already at hand, although perhaps from areas that
did not previously participate in the traditional composition class, particularly skills from the liberal arts. Each will now have
important approaches and insights to contribute.

From the art department will come concepts of color, balance, and the use of | mages to convey emotions as well as
information. Graphic design and composition will supersede the rather trivial definitions of margins, page layout, and other
aspects of an increasingly anachronistic printed page. The music department will offer expertise in the proper contextual use
of music and sound as the background to a story, and the drama department’s knowledge of communication art at 2 human
level will be welcomed. Best of all, however, is that the very concept of “departments” will very properly disappear as the
creative and expressive medfum itself mandates an integrated curriculum approach. The science and history classes now find
themselves hand-in-hand with telecommunications, and the yearbook class weaves photography and computer science into
the fabric of community awareness studies, including both social and environmental issues.

The presenter also belfeves that the one the most important skills that the communicators of tomorrow will have to
master {s to learn to first consider the message they wish to convey, and to only then consider the tools available. With the
overwhelming flood of new technology and information, it sometimes seems that our technology instruction struggles just to

“Recreating the Retolution”

21

4:)




keep pace with teaching about the existence of each new product, rather than stressing the mastery of each onlyasa 100l for
each individual’s personal goal, whatever that may be.

One should always remember that one of the key foundations to the personal computer revolution is indeed the word
“personal”. The gift of technology has been the empowerment of the individual, and an underlying respect for the value of
each person’s own sensc of what is worth doing. Too many schools are racing down the path to put glowing books in front of
our children, while neglecting to consider how they wil teach them to express their own ideas in this new medium. The
invention of the printing press liberated the people of the world only when they learned to write thefr own ideas and create
their own content to accompany that rather simple technology of duplicating words. The importance of the written word is
told more by the struggles and accomplishments of Galileo and Thomas Paine than the technical achievement of Gutenberg.

1tis our responsibility to make sure that the students that have been entrusted to us are made aware of the rich new
tools now at their fingertips. We must be prepared to give them the skills to achieve their own life goals, and the abllity 1o
effectively communicate their own ideas and individuality with the other members of their global commundty.

Giving them knowledge, ideas, and new visions, and yet withholding the ability to share thernselves with others would be
10 nurture the mother, yet imprison the child.

Paper (M2-201A)

A Team Software Development Approach for NCATE
Computer Science Teacher Preparation

Harriet G. Taylor

Department of Computer Science
Louisiana State Universily

Baton Rouge, 14 70803

(504) 388-1495
taylor@bit.csc.lsu.eds

Key words: accreditation, computer science, NCATE, teacher preparation,
team projects

Abstract

Educators in a special institute for secondary computer sclence teachers participated in a coordinated team software
development exercise. The exercise was designed to provide real experfence in an active computing environment and 10 al-
low students to practice new methodologies that could be used in their own classrooms. This collaborative learaing approach
to computer science education addresses many of the competencies prescribed by the newly «dopted NCATE computer scl-
ence education standards. In this paper, the team project methodology for computer science education is presented and its
relationship to the NCATE guidelines is explored.

Introduction

Educators preparing to enter secondary computer science classrooms face many challenges. They must acquire
technical proficiency in computer science 4s well as learn the teaching and support methodologies needed to conduct and
manage secondary computer science classes and laboratories. Ofien, educators look to focal colleges and universities for
programs and training o prepare them for teaching secondary computer sclence.

Currently, quality and content of computer sclence teacher preparatfon programs vary significantly across the United
States. New standards (NCATE, 1993) adopled by the Nationa! Council for Accreditation of Teacher Education (NCATE) in
1993 provide models for computer sclence teacher preparation programs that will ensure quality preparation of all
participating in such programs. Teachers completing programs based on these standards will participate in a coordinated
group of experiences designed to develop competency as computer science professionals and as educators.

A group of secondary computer sclence educators participated in a special teacher preparation Institute at a major
unlversity. One final, long-term project was a team software development exercise that included practice in analysis of
computer science structures and concepts and expostire to special teaching methodologies that could be carricd into the
classroom. The exercise and experiences assoclated with the project addressed in some way many of the competencies found
in the NCATE guidelines. In this paper, the NCATE guidelines and their relcvance (o computer science education are
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discussed, the team software development project exercise is described, and the relationship between this team approach and
the NCATE guidelines is examined.

NCATE Standards

In October, 1993, the National Council for Accreditation of Teacher Education (NCATE) formally adopted standards for
computer science education (Taylor, Thomas & Knezek, 1993a). These standards are subject-area standards that provide
guidelines for programs that train secondary computer science educators. This action by NCATE, the only national organi-
zation in the United States authorized to accredit professional teacher preparation programs (NCATE, 1992), signals that
computer science is a true distinct secondary discipline. Furthermore, computer science is a valid speciality area within the
field of education with its own unique set of competencles and training requirements.

The NCATE guidelines (ISTE. 1993) are competency-based guidelines which are broken down into two parts: coinputer
sclence content 2rea preparation and professional teaching preparation. Unlike most older NCATE subject-area guidelines
(NCATE, 1993), there are no prescribed courses, Instead, a coordinated group of experiences that build on each other Is
desired. There Is no one place in programs where a specific competency must be addressed. Rather, the goal is that most
competencies will be fulfilled by multiple experiences which may span several courses perhaps in both the professional
education unit and the computer science unit.

The NCATE guidelines are new and revolutionary for computer science education. Computer science is very visible in
American secondary education, but not in a formal way. Not all states offer teacher certification in this field, and those re-
quirements vary greatly from state to state. Likewise, not all states count computer science as valid secondary subject area.
Studles involving computer science ofien are included within the business or rathematics curriculum rather than carry the
label computer science. This formal recognition by NCATE, an organization with enormous respect and credibility within the
Held of education, may well help standardize many other aspects of secondary computer science beyond teacher training,
Standard curricula and certification criteria should soon follow.

These guidelines represent a major step towards the establishment of a discipline. They provide a [ramework for teacher
tratning programs. Still lacking are implementation models that meet the standards and that can be replicated by others.
Researchers must continue to define these programs and the types of activities that are needed. In this paper, one such
activity, which touches on over 10 of the competencies, is described.

Team Project Activity
Goals of Project

Educators enrolled in a special summer institute for computer science teachers participated in a coordinated team
project exercise (Taylor, in press). This team project exercise was intended to provide experience with collaborative learning
in computer science. Moreover, it was designed to achieve a number of important goals:

I.  Serve as a mechanism for working with teachers at greatly differing competency and expertise levels to
teach computer science concepts;

2. Provide “real” experience in computer science through active involvement in development and design of
farge projects beyond the scope of students working independently;

3. Teach students advanced computer science data structure concepts at a high level, including
differentiation between structures and uses with respect (o a given siluation;

4 Develop the teachers' abilities to communicate effectively about the discipline;
5. Demonstrate important teaching methodologies for secondary education;

6.  Give students practice in modelling teaching methodologles; and

7. Provide for professional growth as computer scientists and educators.

The activity was an overwhelming success by all criterfa, Most of the educators had significant prior experience in
writing programs and using computer languages. Most had limited contact with other computer professionals. None had ever
participated in any type of computer science collaborative activity. They all left the course identifying it solely with this
exercise and talking about the ways that their own teaching styles and approaches might change as a result.
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Description of Activity

Students were assigned 10 teams of three people 1o work on tear software development projects. The products were to
be menu-driven programs that met a set of specifications handed out by the instructor. Each project had an intended audi-
ence or sex of users in mind. The interface that was provided for the user was critical to the success of the projects.

The instructor played an active role in team management. A schedule was created which provided for daily team
meetings to plan and review progress. The instructor “client” was vn hand to answer questions about design features that
were under consideration. Particular attention was 1o be paid to the software engineering aspects of the project. Design of
appropriate testing strategies was part of the exercise. The schedule provided for a required testing phase with input from
other teams several days before completion.

The deliverables included not only the final program with user and programmer documentation, but also a written
report. The report was to identify the higher-level aspects of the project beyond the description of the lines of code or
modules in the program. Items to be discussed included:

1. Problem analysis and data structure selection and organization;

2. Description of how the team functioned and developed the product to best utilize the skills of the various
team members;

3. Problem areas or critical design decisions;
4.  Limitations of the version of the product that was delivered;

5. Possible extensions to the product and similar problems that might be used as classroom assignments;
and

6. Types of testing done on the product, potential bugs, and fail-safe procedures that were installed.

The final component of the exercise was a one-hour oral team presentation of the project. These presentations were to
be done from the perspective of presentations to co-workers about on-going projects. They were to discuss high-level details
stmilar to those in the written report as well as demonstrate the functionality of the project. These presentations were given as
formal presentations in the departmental conference room rather than the regular classroom. The conference room
contained various types of audio-visual equipment and presentation alds, including 2 computer with a data projection device.
Many of the teachers got their first experience using such technology in support of their teaching feld through this exercise.

Change of class atmosphere

Most of the teachers were skeptical but enthusiastic about the activity. Most had assigned team projects to their classes
but had never participated in them. This activity had much more structure and challenge than the normal methodology of
assigning the project and the team members and collecting the fnished project at a fater ime. There was constant and lively
interaction between team members, between the varlous teams (each working on a different project), and the instructor
client. Teams borided as units and worked on this and other problems well past normal class time on most days. The class
assumed an exclted atmosphere not ofien seen when working with similar groups.

These teachers displayed an unusual zeal for this activity. They had enormous pride it what they had accomplished and
expressed new vitality for using stmilar collaborayive learning activities In their own classes. This aspect may be somewhat
unique to computer science education. Most secohdary computer sclence teachers are teachers who have retrained from
some other primary teaching field. Often, the field is one such as mathematcs, where individual work rather than
collaborative learning is valued. An earlier study of successful computer sclence teachers (Taylor & Magoun, 1993) showed
that many of these teacher had not used collaboratve teaching techniques in their first fields and had only learned the value
of such approaches In computer science education through experience. This finding was indeed verified with the group of
teachers who participated in these team activities.

NCATE Team Project Requirement

The NCATE Compuiter Sclence Education Endorsement Guidelines (ISTE, 1993) subdivide specialty content preparation
in computer sclence into five components. Component four calls for experience In team software development projects. The
team activity described in this paper is one of many possible experiences that could be used to document this proficiency.

The team project requirement was one of the most controversial of all of the ftems in the NCATE guidelines (Taylor,
Thomas & Knezek, 1993a; Taylor, Thomas & Knezek, 1993b). Reviewers were either wildly In favor of the requirement or
adamantly agalnst it. Some readers were confused as 1o the exact meaning of the requirement and what types of expericnces
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were envisioned. One extreme might be a senior-level computer sclence analysis and design course. Few educators have or
will have sufficient computer science background to participate in such courses. Another possibility might be a team
multimedia courseware development project in conjunction with an educational technology course. A wide range of
exper.ences s possible. The exact number of such experienices and depth is left to be defined.

Computer sclentists usually work in collaborative atmospheres. Few work independently without consulting others or
interfacing with them. The ability to work within a group and manage group activity is therefore fundamental to a computing
professtonal. Likewise, it is fundamental for secondary computer science teachers. They are often the first computing
professionals that pre-college students encounter. Their students’ ideas and images of the profession are frequently formed
from these expexiences. In addition, resources in most secondary schools are limited and students are plentiful. Group
acywity is often a necessity just to allow all students access to equipment and to manage classroom and lab time effectively.

Other NCATE Competencies Addressed

'This activity could be cited as evidence of partial fulfillment of many other NCATE competencies in addition to the team
software development project requirement. These include competencies in both the computer science content area
preparation section and the professional teacher preparation section. The following two sections identify and discuss some of
the competency guidelines that could be addressed by this exercise.

Computer Science Content Area Guidelines (ISTE, 1993; NCATE 1993)

ftem2.1.1  Functional knowledge of programming in a high-level language, program
design, and verification methodologies.
o The project provided hands-on experience in prograinming, design, and verification. The project was a
concluding exercise to a two-course sequence in which the language Pascal was used as a programming
1o0l. In particular, this exercise is well-sulted to address the question of the knowledge level required by

the competency. The exercises requires demonstration of functional knowledge of all of the concepts
outlined.

item 2.1.2  Advanced knowledge of data structures and algorithm analysis.

o The projects that were assigned all required advanced knowledge of data structures and principles of data
abstraction. They all frvolved applications best suited to binary tree structures and contalned significant
file organization and management comporents.

Item 22 Programming and laboratory experience to demonstrate advanced knowledge in
at least two high-level programming languages.
o Participants in this exercise demonstrated advanced knowledge and proficiency in one high-level
language. Experleace in a second language would still be necessary.

Item 2.5 Development of written and oral communication skills related to the field of
computer science.

o Siudents discussed computer sclence concepts and issues during team meetings. The project required a
written report and oral presentation that addressed computer science issues related to the project. The
activity might fulfill the part of the requirement calling for at least one oral presentation. It is good pre-
liminary background to a course that includes the required research paper.

Professional Teaching Preparation Guidelines (ISTE, 1993; NCATE, 1993)
ltem 3.8.1 Identification and modeling of communication of concepts.

o The team meetings and discussion component of this exercise in addition to the oral reports provided the
students with far more expertise in this area than hours of lecture might have achieved.

ltem 3.8.2  Identification and modeling of a variety of teaching and grouping strategies.

o Again, one specific strategy was explored. It is reasonable to expect that several activities would be rceded
to fully Gocument this item in the NCATE guidelines.

ltem 3.8.3  Functional knowledge of strategies for dealing with different learning styles and
diverse populations.

e The students were challenged to work as teams. Each team was selected to include individuals with vastl,
different learning styles and abulities. Teams also included both male and female members. One of the
main chores for the teams was to determine ways to utllize each individual to help the team, This often
resulted In one of the team members actually teaching the others some concepts of programming

“Recreating the Retolution”

)
(N




practices. Certainly this activity does not reflect the full scope of il..s particular guideline, but it could be
cited as partial evidence of proficiency.

ltem 3.8.4  Functional knowledge of methods of assessment and appropriate feedback
techniques.
*  Students were actively involved in providing feedback, both during team meetings, testing sessions, and
during the conference-like oral presentations. As the exercise progressed the teachers acquired

increasing proficiency in expressing their concerns and problems and interacting in positive ways about
the projects.

Item 3.9 Functional knowledge of designing, developing and evaluating laboratory
activities for the computer science classroom.

*  Siudents acquired knowledge about the design of 1ab activities and explored possible similar activities that
might be used successfully in the secondary classroom. They also identified and discussed ways such
avtivities could be used in conjunction with other subject areas to enhance learning. The central question
in this competency is the level of knowledge. There was significant discussion of key issues involved in this
item. The only actual exercise that required some demonstration of this proficiency was a component of
the wrltten report. Again, it is uncertain that this exercise alone would achieve the !evel of competency
required to completely fulfill this jtem.

Item 3.10 Development of laboratory management skills necessary to support computer
science classroom activities.

*  The teachers managed their own machines and time. During the course of the exercise, a strange, almost
lethal virus attacked the lab and some of the students’ home computers. We were all involved in
identifying the vicus, eracicating it, and protecting the products from future contamination. Likewise, the
students managed the equipment for the oral presentations and the sharing of files between multiple
machines. Each team developed its own management plan and also learned aspects of working as
factlitators of learning from the model presented by the instructor client in the exercise.

Conclusions

The recent NCATE-approved computer science education guidelines provide standards for secondary computer science
teacher training programs. Programs must involve coordinated experfences in both computer science as a subject area and
teacher preparation specifically directed at the secondary computer science classroom. Universities seeking NCATE accredi-
tation rrust prepare folios (Abramson, 1993; Th. mas, 1992) that document experiences within their computer science
education specialty programs that provide the level of knowledge or competency required by each of the standards. Often,
multiple experiences will be cited in fulfiliment of one particular jtem.

Quality computer science education programs will include activitles that integrate ihe subject area with the teaching
methodologles associated with t. Computer science teachers often bring with them methodologies learned from other
content areas and must be exposed to methodologles assoctated with the field of computer science as well. The team project
activity described in this paper is one type of activity that achieves this goal. It combines content and methodology. It builds
on ptior experiences and learning. It could be used as partial evidence In fulfilling inany of the NCA'. compeiency areas.

Computer science education Is still in its infancy. Litle is known through research about its methodologies. The project
described here involves a fairly standard method of the computer science classroom. Other researchers misst now develop
and test methodologies and disseminate this information as we document the true content of the feld of computer science
education.
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Abstract

Despite technology's potential for transforming education, it has yet to influence many classrooms, often because
teachers are untrained 0 its use. In 1990, IBM contributed over $30 million dollars in hardware, software, cash, and training
to prompt 144 teacher preparation programs to integrate technology into their curricula, This study was conducted, in part,
10 determine what impact this contribution has had on teacher preparation. As reported below, a large proportior: of teacher
preparation faciity members has been trained on IBM technology, and the numbers of pre-service and n-service teachers so
trained Increased noticeably each academic year, over three reporting periods.

iBM Grant Program

The great potential of educational technology (Bitter, 1970, 1981, 1987, 1991), and the many failures in educational
technology innovation, (Drazdowski, 1990; House, 1974; Gayeski, 1989; T ornatzky & Fleischer, 1990) require research-
hased knowledge on the effective Integration of technology into education, and especially into teacher preparation. As 2
contribution to Increased and enhanced &tegration of technology into teacher preparation, and especially into teacher
preparation, International Business Machines (IBM) conducted a nationwide grant program. Selected teacher preparation
programs, across the country, recefved grants that typically included 15 IBM model 25 workstations, a fileserver, networking
hardware and software, IBM courseware. a cash grant of $5,000.00, free training for two people from the project, and
technical support.

To facilitate arganization and communication within the grant prograni, IBM created nine regfons, each headed bya
regional coordinator, which was also a teacher preparation project site. The major investment of time and other resources by
13M and by the projects required an assessment of what impact this grant program has had on teacher preparation.
Technology Based Learning and Research (TBLR) at Arizona State University was funded in November, 1992 to conduct a
national study that would meet this nezd.

Evaluation Objective and Method

The goal of the evaluation was to provide a coherent understanding of what has been learned from this program and
what its contributions were to knowledge about the integration of technology in‘o teacher preparation. The objective on
which this paper focuses was to determine the grant program’s impact on teacher preparation.

Based on the materdals recelved from the sites in the fall of 1992, and preliminary discussions with reglonal coocct
directors, 4 questionnaire was designed to collect updated contact information from euch stte, After piloting the instrument
through telephone interviews, copies were sent by facsimile to the sftes. Repeated attempts by telephone and facsimile to
reach non-respondents resulied In 4 response rate of 92%.
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A variety of means could be used to determine the impact of the IBM grant program, but the most important measures
must include the populations who were served by the IBM laboratories. These included Teacher Preparation Program (TPP)
faculty members, pre-service and in-service teachers.

Populations Served
TPP Faculty

0Of all the populations served, arguably the most imporiant for the long-term impact of iechuology on instruction, is the
TPP faculty. New assistant professors might typicaily serve for 35 years. Based on an average of four classes per semester,
with 30 pre-service teachers per class, new full-time TPP faculty members might affect 240 pre-service teachers per year, or
over 8,000 in a career,

As pre-service teachers usually teach much the same way they were taught, the infliience of TPP faculty memnbers can be
an enormous influence on future instruction in the schools, Table 1 reports the number of full-time and part-time TPP faculty
members reported by responding sites. (The number of sites who responded to these questions are indicated in
parentheses.)

Fuli-time (N=90) Part-time (N=66) Total

3633 1617 5250

Table 1. Number of Facuity Reported by Teacher
Preparation Programs

Of these faculty members, the majority (63%) have been trained on IBM equipment, as illustrated in Figure 1. As shown,
the overwhelming majority of those trained on IBM equipment were trained as an outcome of the project.

Not Yet Trained

Already Trained
n

19r

" Recelved Training
Hc

Figure 1. Percentage of Faculty Who
Received Training on IBM

Thirty four percent of the sites (49 sites) reported on changes in faculty atitude toward the project’s :BM laboratory
during the course of the project. As illustrated in Figure 2, the great majority of these changes were positive. Table 2 reporis
responses associated with both positive, and negative, changes in attitude.
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No Change
24g

Positive

Negative
i0g

Figure 2. Change in Faculty Attitude Toward

Project’s IBM Laboratory
.Posltlve Negative
“Faculty realized that the IBM lab could be pedagogically {The grant provided} “Ouidated equipment.”
integrated into all Pre-K to 6 curricula.”
“Lab has acted as a prompt to encourage and support the |We had] “More Apple familiarity.”

continued study and consideration of technology in all of the math
classes within the math department.”

“More willingness 1o try technology; in-service programs help a “Software marginal, could use software that
lot” encourages higher-order thinking skills.”

“The easy access to the network encouraged the faculty to try to {We needed] “More internal support.”
inicgrate 1BM technology into their classes, and helped them see
the value of a computer network in the learning and teaching
process.”

Table 2. Responses Describing Attitude Change

Pre-service teachers

A large number of pre-service and in-service teachers have been trained on the 1BM equipment provided by the grant
program. Figure 3 fllustrates the growth trend during each of the three most recent academic years. For academic year 1990-
91, 65 sites reported having utilized the 1BM labs for pre-service teacher training. For 1991-92, this number increased to 82
sites and for 199293, the number had increased to 89 sites Over 52,003 pre-service teachers have received training on IBM
technology since 1990. through the projects.
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Figure 3. Pre-service teachers Trained in IBM Laboratorics (1990-1993)

In-service teachers

Given the predominance of Apple computers in much of elementary and secondary education, it is not surprising that
fewer in-sesvice teachers than pre-service have been trained in the IBM labs. As {liustrated in Figure 4, however, the number
of in-service teachers trained on IBM computers is still substantial. For academic year 1990-91, 56 sites reported having
utilized the IBM labs for in-service teacher training. For 1991-92, this number increased to 76 sites and for 1992-93, the
number had increased to 78 sites. Over 18,507 in-service teachers have received training on IBM technology through the
project since 1990.

8,000 |-
7,000 |-
6,000 |-
5,000 }-
4,000 I~
3,000 |-
2,000 |~
1,000 {-

Figure 4. In-service teachers Trained in IBM Laboratories (1990-1993)

A variety of other populations were served by the projects. These included the site’s students who were in fields of study
other than TPP, the site’s faculty in other fields, community groups, and local schools.

Other measures of the grant program’s impact include the curricular changes made to integrate the laboratories and the
use of those laboratories to leverage both internal and external support. These, and other data too numerous to include here,
will be reported in Bitter and Psyor (forthcoming).
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Abstract

This paper examines how comprehension of expository text can assisted by using hypermedia support—text, iimiages,
and speech. This kind of presentation environment, what we call Responsive Text, can compensale for 4 reader's basic skills
deficiencies by using speech support to aid decoding, hypertexvhypermedia to provide background and vocabulary support,
and interactive questions to encourage comprehension monitoring, The paper will describe how a Responsive Text
environment has been used for both adults, using workplace training materials, and middle school students, using social
studies and sclence texts.

Body

Text as been the mode of choice for conveying information since the invention of movable type. Unfortunately the
printed page has Kttle to offer those with reading difficulties. This Is especally true with expository text where comprehension
demands are usually higher than narrative text. A typical work-related training manual, for example, contains dense text
covering complex procedures. Such instructional texts also convey informatiow using charts, graphs, tables, and calculations
that demand competencies beyond those considered as “literacy”.

while one can “dumb down” such text by rewriting it to a lower grade level, this often has the unintended consequence
of making the text harder (Anderson, Hiebert, Scott, & wilkinson, 1985). A more thoughtlul approach is to make the text
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“considerate” (Armbruster & Anderson, 1981) by using predictable structure, shorter sentences, and less demanding
vocabulary. Studies consistently indicate that comprehension Is improved when text is rewritten to be more considerate of
reader’s needs.

There is a limdt, though, to how considerate static text can be. Because paper-based text cannot respond to each
reader’s particular needs it must be written and revised based on the needs of a single “ideal" reader. We are exploring new

ways of thinking about text, based on the use of hypertext and hypermedia, that address some of the problems with text as a
training medium.

Responsive Text and Workplace Training

Hypertext and hypermedia are usually thought of as an extensive medium, the surface text provides a start ﬁg point and
links lead the reader away to browse among many diverse topics. But one could also design a hypertext‘hypermedia
document as an infensive medium with links providing supplemental information to help the user read and understand the

original text. We have designed such an intensive hypertexthypermedia model and used it with children and adults. We call
our approach.

Responsive Text

The responsive text model is based on what we know about the needs of readers. Good readers bring many skills to the
reading task and for those with less proficiency, hypermedia support can compensate for their shortcomings. In particular,
responsive text offers support in four areas of reading difficulty: decoding, background knowledge, inferencing, and
comprehension monitoring. To illustrate how these supports can be implemented we will use sample screens from a
responsive text material on handling hazadous materials, part of 2 lesson designed for use in 2 We .. place Literacy
Demonstration Project funded by the Federal Department of Education.

Decoding

At the most basic level, reading proficiency requires decoding visual representations of words into a phonological
representation (Gough & Hillinger, 1980). While poor readers may be able to decode words, their lack of fluency makes the
process is difficult and diverts attention from higher level comprehension processes.

To assist decoding, responsive text provides spoken representations of words. Turning on the speech mode, by clicking
the speaker icon, underlines the words that can be spoken (see Figure 1). With affixed words only the base word is encoded.
Thus, when clicking on examining, examine is spoken and the uninflected version is displayed in a small window adjacent
to the selected word. Having a spoken version of a printed word readily available allows the reader to focus on higher-level
comprehension processing. Beyond immediate support, Reltsma (1988) has found this method of providing readers with
independent access to spoken and visual representations of words is an effective way to teach decoding,
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iEE HazComm 1.2 SN

What makes a chemicol hazargous®?

Chemicals mey be harmful in meny ways. They
may distupt o physical processes, bun us,
gxplode, or produce dengerous radigtion. The
effects may happen right away or may build up
over days, months, or years, Harm may coma from
only a small amount of the chemical or a large

0058 I before there is any effect.

Before gxomining the different categories of
hazordous material let's gxaming some ways in
which they mey very, Hazerdous chemjcals can
vory in the Jength or duration of their effects,
their routes of entry into the bady, and the Tevel of
§xposurg or ose Necessany to Lause a response.

Figure 1. Decoding Support in Responsive Text

Background Knowledge

As Chall (1983) notes, reading beyond the earliest stages requires background knowledge. This knowedge of
vocabulary, phrases, and idioms—all gained through reading—is necessary for later reading stages. Poor readers often lack
the necessary background knowledge to understand a passage.

In responsive text this support is enabled by turning on background knowledge (an fcon adjacent to the speech support
button). With background o, words having definitions are displayed in bold and selecting the word causes a brief definition
1o be displayed (Figure 2).
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what makes & chemica) hezerdous? Disrupt:

Chemicals may be harmful in many ways. They To upset or throw into confusion as
may our physical [rocesses, bum us, in Pk ate the hili aver thau) e
explod produce dangerous radiation The Anet L TC Wil U TS

sffects mey heppen right away or may build up Stanock”
over days, months, or years. Harm may come from
only & small amount of the chemical or a lerge

dose may be required before there is any effect. close dictionary

Before gxamining the different categories of
hezardous roaterial let’s examing some ways in

which they may vary Hezardous chernicals can
vary in the Jength or duration of their effects,
their routes of entry into the body, and the level of

exposure or dosenecessary to cause & response.

Figure 2. Background Knowledge Support in Responsive Text

While a short definition is sufficient for many of the words, some words or ceoncepls requires a more extensive
definition. When such an item is selected a more about... icon that appears. Clicking this bution leads to more extensive

background information. With the links provided in hypermedia, there is no practical imit to how detailed this background
{nformation can be.

!nferential Capacity

Reading requires filling in {nformation not explicitly stated (Collins, Brown, & Larkin, 1980). Poor readers may have
dificulty explicating relationships or noting causal sequences. There may also be confusion over the relative importance of
ideas, or just too many new words and concepts. In responsive text, passage-level assistance is available through the closeup
option. Selecting the closeup option (the magnifying glass icon) reveals the portions of the text that have closeup information
available.

Providing passage-level support is more complex than linking definitions and speech to individual words and closeups
utllize the full pallette of hypermedia tools. Some learners can make better use visual information and, for them, passages can
olten be explained with a diagram, animation, or even a video clip. In other cases the text itself can be changed with implicit
relationships made explicit and critical words emphasized. Because the learer selects the type of assistance he or she finds
most useful, a variety of alds can be added to sult an individual's learning style.

Comprehension monitoring

As readers, we frequently check or monitor what we think we are reading against the information in the text. Baker &
Brown (1984) have noted that poor readers ofien have difficulty monitoring their comprehension of a passage. In responsive
text, checkup questions, available at the reader’s option, allow the reader to check their passage understanding. Checkup
questions can take 4 varfety of forms. In Figure 3 the reader must move parantheses around a sentence containing relevant
matarial. Using the computer’s power allows checkup questions to become quite sophisticated—moving switches, testing
temperatures, measuring distances— can alt be simulated in software. Figure 4 shows how a checkup can check both the
factual knowledge of Nashpoints and the basic skill of reading a table. Checkup questions are not used for evaluation and no
record of performance Is malntained. This encourages the reader to try the checkup question repeatedly, going back to
carlier parts of the text as needed.
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What makes & chemice) hazartims? Locate the sentence that

fells how long it takes for
Chemicals may be harmful in many ways. They chemicals to affect our
may disrupt our physical processes, bum us, body.

explode, or produce dangerous radiation. The )
effects may happen right away or may build up click and drag these

over days, months, or years. Harm may come from poratheses: ( )
only @ small smount of the chemical or a large around the text . Like this:
dose may be required before there is any effect.

( This is the text you wont )
Before examining the different categories of
hezardous material 1st's examine some ways in
which they may very Hezordous chemicals can and then click
vary in the length or duration of their effects, y[__setect ]

their routes of entryinto the body, and the level of
exposure or dose necessary to cause & response

Figure 3. Identifiying Information in the Passage

= HazComm 1.2 I
el
Toylene Dipentene 120
100
80—
A 60—

Xylene  Nitromethane ‘E] 40—
Solvent Flashpoint ('_F)_‘ matoh ‘
Diacetone, alcohol 151* N T
Dipentene 108 [temperature]
Ethanol 61° Flashpoint:

Diisobutyl ketone 1200 Click temperature to sgiect o tempevature.
Nitromethane o5 Then, using the chart, move the match to the
Toulens A0 chemicali(s) that have reached flashpoint.

ene 7 {Press temperature to repeat)

Figure 4. Checkup on Flashpoint and Reading Charts
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Responsive Text and Content Area Instruction

Responsive text can also be used for younger readers. Chall and Squire (1991), have noted that, for K-12 students,
content area texts have been traditionally recognized a difficult to comprehend so we designed another series of responsive
text around middle school science and soclal studies. A sample screen from a lesson on the Pacific Islands is shown in Figure

5. Where the workplace material had to run on Macintsoh SE, the middle school material was able to take advantage of the
more powerful Macintosh 11 plaform.

[n 8:52:46 o>

Meny coral islands are shaped like rings with
shallow lakes of trapped ses water in the middle.

speech - Such fslands are called atolls The lake withina
@)  closeUp checkUp atoll is a lagoon Atolls are low, flat islands Ma]
background akolls are TittTe more than beaches. These bare

islands cannot support humen life. On 1arger atolls,
soi1 has built up. These islands have lush
vegetation and make excellent homes.

Atoll ] more about... |

An atoll is acircle of islands around 8
salt water lake or 1egoon. Atolls are
really the tops of ancient volcanoes. As
the ocean water rose, it covered the top
of these voicanoes and formed the salt
water lake in the center. Then coral reefs
formed on the top of the volcano rim.
Today, ow coral islands can be found on
the rirn of the volcano forming acircle
Sometimes the islands on an atoll areno
more than 6 feet above the level of the
ocean. A big wave could wash right over
the entire island!

This is 8 view of an atol] from the sir. The coral
surrounds the Tagoon and, in some aress is high
enough to form islands.

Figure 5. Sample Social Studies Responsive Text

The middle school material was used in a controlled study of the potential instructional advantages of responsive text
over less interactive formats. Leu, Gallo, & Hillinger, (1993) found that students reading the material in responsive text

comprehended more than stidents sceing the material in its original textbook versions or in less interactive computer
verisons,

Conclusions

We have been developing and using responsive text materials for almost four years and a number of important points
have emerged.

Presenting training material in responsive text blurs the line normially drawn between job skills (e.g., knowing how to
handle a hazardous material) and basic skills (knowing how to read instructions). Althotigh we began by designing
workplace literacy training that used job-relevant materials, we have evolved in our thinking and now we try to develop job
Irainings, usable by anyone, that is “basic skills sensitive”.

Responsive text allows us to integrate diverse skills into a lesson. While the early versions of responsive text (cf.
Hillinger, 1992) focused on literacy, We found that reading expository materials, on the workslte or In the classroom,
required a mix of skills including an understanding of charts, interpreting graphs, and even sone hasic math. Our most
recent responsive text naterials now include support in reading charts, interpreting graphs, and basic math.

The addition of lypermedia support turns text Into a rich informaton experience. While enhiancing the information
spectrum should increase the learning potential our rescarch indicates that the learner miust also learn how to best exploit
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these new resources. The rich array of support possible within the multidimensional {nformation landscape makes it likely
that the strategic knowledge of how to use hypermedia may be even more important than in traditional static text

environments.
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Abstract

This paper argues that while hypermedia and multimedia contain great promise for supporting literacy learners engaged
in reading children’s literature, software in this area has generally failed to consider the potential of connecting reading and
writing experiences within the same electronic environment; reading and writing software has generally been developed for
separate instructional purposes. The paper begins by describing the advantages to using children's fiterature for supporting
literacy development. It then describes the multiple advantages of literacy experiences that connect reading and writing
around children’s literature: cognitive, analytic, soctal, 2nd pragmatic. It discusses how a passage from James and the Gian!
Peach was developed as 2 hypermedia “think piece”, allowing us the opportunity to consider how reading and writing
connections might be developed that are grounded in rescarch on literacy development within traditional, static texts. It
shows how design elements such as E-mall, a reader response journal, and an electronic bulletin board, used within the
reading cxperience, can support literacy learners by connecting reading and writing within 4 hypermedia context. Examples
of written communication from a fourth grade classroom are described to demonstrate the power of this type of design to
support children's literacy learning In areas such as comprehension, response, critical thinking, and communication.
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Using Children’s Literature to Support Literacy Learning

Recent work (Atwell, 1987; Norton, 1990) has demonstrated the powerful potential of children's literature to support
literacy learning in school classrooms. Quality children’s literature increases the amount of reading that takes place inside
and outside of school settings (Anderson, 1990). Equally important, quality chuldren’s literature can be used to increase the
sophistication and variety of children’s responses to text , improve children’s developing decoding ability, support the
development of vocabulary knowledge, increase children’s ability to make central inferences, increase children’s
understanding of important discourse structures, support the development of metacognitive knowledge, and increase

children’s ability to think critically (Leu & Kinzer, 1991; Shanahan & Tierney, 1991). Itis clear that children’s literature
contains a powerful potential for supporting literacy learners.

Perhaps becatise of this powerful potential, children’s literature has recently found iis way into electronic environments.
Multimedia versions of children’s literature have recently appeared in such products as Houghton Mifflin's Reading
Comprehension Series, Broderbund’s “Just Grandma and Me”, and the software series by Discus. Clearly, electronic
publishers are begining to recognize the potential of children’s literature and the new forms of literary experiences that may
be developed within hypertext, mulimedia, and hypermedia contexts.

Supporting Literacy Learners by Connecting Reading and Writing

Unfortunately, however, while electronic publishers have recognized the importance of children’s literature, they have
vel to recognize that literacy educators assign an equal importance to experiences that connect reading and writing.
Combining reading and writing experiences for literacy learners is important for many reasons: cogniiive, analytic, social, and
pragmatic.

Cognitively, it is clear that combining reading and writing experiences results in children who learn to both read and
write better (Stotsky, 1983). Because both written language modes rely upon similar and related types of knowledge, learning
about reading enhances writing ability and learning about writing enhances reading ability (Tierney & Pearson, 1991;
Shanahan, 1990). This special reiationship has been referred to by various metaphors such as “two sides of the same mirror”
{Stnith, 1983) or “two sides cf the same coin” (Leu & Kinzer, 1991). In each case the special, reciprocal nature of the

reading-writing relatioaship fs recognized. This relatonship can be eflectively exploited in the classroom to simultaneously
support academic development in both areas.

In addition, reading and writing, when combined in classroom experiences, can be used as powerful tools to increase
students’ ability to analyze and think critically about information. Separately, both reading and writing may be used to develop
critical thinking skills but when combtued, they serve to reinforce each other and produce even greater benefits than if they
are used alone (Tierney and Shanahan, 1991). This is an especially important requirement of citizens who wish to participate
fully in an economically and interdependent world (Kirsch & Jungeblut, 1986; Langer, Applebee, Mulis, & Foertsch, 1996;
Natonal Commission on Excellence in Education, 1983; Ravitch, 1985; The Secretary’s Commission on Achleving Necessary
Skills, 1991).

Pragmatically, combining reading and writing experlences is also efficient, a quality whose significance should not be
underestimated for busy classroom teachers facing increasing demands on instructional time as states and local units
mandate new curricular areas. In addition to increasing learning, linking reading and writing experiences can resultin a
more efficient use of limited instructional. This pragmatic aspect of connecting reading and writing often s often viewed by
teachers as more important than any other (Shanahan, 1990).

Combining reading and writing experiences also says something important to literacy learners about the nature of
literacy. Literacy is fundamentally a soclal and communicative act (Daniels, 1991). Readers attempt to understand the
meanings assigned by writers and writers attempt to anticipate the meanings assigned by readers (Tierney, 1991). Viewing
literacy from this social cominunications stance is something that is well known to mature readers and writers. Providing
separate experiences for reading and writing increases the chance that literacy learners will miss this fundamental aspect
about the nature of literacy. As a result, they may be less likely to use literacy in their own lives or to use it less effectively
when they do read and write.

Taken together, combining reading and writing creates a powerful context for literacy learners as they simultaneously
develop important academic skills, hone the abillty to think critically about important issues, meet increasing the content area
requirements demanded by our society, and acquire insight about literacy as a soclal and communicative act. It is surprising,
therefore, that publishers who design electronic contexts for learning have generally failed to provide opportunities for
Iiteracy learners to cugage simultancously in reading and writing experiences. While the recent cycle of software from school
publishers contains both reading and writing within the same CD-ROM environment (e.g,, Scholastic’s Smart Books or
Houghton Mifflin's The Media Experience) they provide reading tasks and writing tasks as separate experiences and, as a
result, fail to capture the potential of simultaneous expericnces with these two reciprocal modalities of literacy.
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The purpose of this paper is to consider how reading and writing might be more effectively integrated within the same
literacy experience as children engage in an experience with children’s literature. It will present one design possibtlity for
integrating reading, writing, and children’s literature; a design that was developed not as a commercial product, but rather as
a “think piece” to explore how the potential of combining reading and writing experiences might best be utilized within the
dynamic electronic environment that is possible in hypermedia. It will then show how children in a fourth grade class used
this software to support thelr own literacy learning.

Connecting Reading, Writing, and Children’s Literature within Hypermedia

As we developed this “think plece”, three considerations regularly came up in our conversations: we needed to use a
quality work from children’s literature, we needed to design support structures that would meet the reading needs of a varicty
of students, and we needed to design structures that would connect reading and writing {n 2 manner that would exploit the
cognitive, pragmatic, social, and analytic potentials of this connection.

Solecting Children’'s Literature

The literature selection we ultimately decided to use in this project consisted of a chapter from James and the Giant
Peach by Roald Dahl. This fantasy describes the adventures of an English boy, James, and a collection of insect friends who
travel across the Atlantc on a giant peach to the U.S. The author Is widely recognized for his exceptional fiction and is
popular among many fourth grade students. The book we selected is commonly recommended by textbooks on children’s
literature (Norton, 1991; Sutherland & Arbuthnot, 1991).

We decided to use a short set of chapiers rather than the entire book and then encourage students to check the book
out from thelr library if they wanted to see how the story ended. The chapters we used describe how the adventurers learn
that a school of sharks is eating their peach and how they discover a way to save themselves.

Designing Support Structures to Meet the Reading Needs of a Variety of
Students

In order to determine the types of support structures to inctude for readers, we relied largely on cognitive and
information processing models of reading (cf. Anderson & Pearson, 1984; Just & Carpenter, 1987). These led us to develop

support structures in four areas important for comprehension: decoding, vocabulary, metacognition, and inferential
reasoning.

Decoding and vocabulary support were provided simultaneously for words that we determined to be more chailenging
for students. These words were appeared in boldface in the text to make them visible to students, Clicking on any of these
words would provide the pronunciation with digitized speech, and then open up a window providing a brief definition, the
part of speech, and a description elaborating on the mieaning of this word within the context of the story. This description
often went on for several additional windows. An example of these features can be seen in Figure 1.
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James and the Giant Peach

restingg

(3 !

ﬁj Aftar his parents died, James
Henry Trotter went to 1ive with his

fercuoonte cteinoerd | (wo wicked sunts. He hated living

MI £13) with tA2n and used magica! crystals

1 to grow a giant peach. Inside livec a
ral  vou have mew || |Ri @100t centipede, spider, earthworm, )
? Bl silkworm, 1adybug, and grasshopper

i who became his friends. One dey, i
Telp they cut the peach loose and rotled N
T e e mthe oceon. )
<])))) we meet the
" y fioat on the sea
wicked agjactve problem
It people are wicked they are very
mean end evil You would not want to
have them for & friend
These ore
Jémes Henry
Trotter's two
wicked sunts,
Aunt Spiker end
Aunt Spange
Thelr names even =
sound wicked, -
don't they?

Figure 1. An {llustration of decoding and vocabulary support B
available during the reading of the story. '

There is nothing especially unusual about the nature of our decoding and vecabulary support for readers. These types of
support structures are often found in reading software. Metacognitive and inferential support, however, are not often found.
Metacognitive Support refers to supporting strategic knowledge demands placed on readers within dynamic, interactive
environments. Knowing how to navigate within hypermedia, for example, is often a probiem (Bernstein, 1991; Gay and
Mazur). We tried to overcome this problem by providing students with the option of using a “Reading Guide”. if students
were unfamiliar with the system, they could select this feature. Doing 5o, opened up a new window and the system took them
through a guided reading of the excerpt, explaining how each support structure worked at moments when it was most
appropriate. An example of a window from a “Reading Guide" can be seen in Figure 2.
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§ everyone else, but they were too

| a1l peered down anxiously at the
§ sharks who were cruising slowly

“} am POSITIVE they are sharks!”

i said the Earthworm “1 just KNOW
i thay ars sharks!”

And so, in actual fact, did

frightened to admit it.
There wes & short silence. They

round and round the peach.
“Just assuming they ARE sharks,”
the Centipede said, “there still can’t

T

But even as he spoke, one of those
thin black fins suddenly changed
diraction and came cutting swiftly
through the water right up to the
stde of the psach itself The shork
paused and stared up at the company
with small evil eyes

“Go away!” they shouted. “Go awsy,
you filthy beast!”

Slowly, almost lazily, the sherk
opened his mouth (which was big
enough to have swallowed o

perambuictor) and mede 8 iunge at
the peach.

You may wish to write Your fdeas and feelings about this story in your
reeder response Jounal  |f you *vish togoon without writing, press ihe
arrow key in the upper rignt.

chik box %o doit

[ ™Make an entry in my reader response jourmal.

Figure 2. An flustradon of the “Reader’s Gulde™
providing metacognidve support.

Duaiing this nded reading of the story, support for inferential comprehensien of the passage was ilso provided at three
orations. This was done by Using a levels approach 10 designing compreliension questions (Leu & Kinzer, 1991 ). Our goul
was 0 teach inforeatial processes. not simpiy 10 test inferential comprehiension. We did this in three ways, First, incorrect
sespoines o inferential questions were follewed by dropping back to a literal tevel question, directing students to 4 central
plece of information required in the inference. Second, after students responded to this lteral levet question, the central,
ineral information was highlighted in the text, 'This increased the chance tliey wouid see and make connectons with this
miormaton. AMfter students responded to this literal level question, the inferential question was again presented. We believed
that drawing children's atiention to central, literal information would support them in later making the correct inference.
third, following the coinplete sequence of responses, students received an explanation of how the inference was derived. This
included both 2 verhal explanation and the highligltng of the appropriate informaion in the text. Teaching strategies for
inferential reasoning and modeling these strategles is somethiag that has not previously been included in software design.

Designing Structures to Connect Reading and Writing

As we considered ways In which to make connections between reading and writing within this environment we were
unided by previous work suggesting it was important to exploit the cognitive, analytic, social, and pragmiatic potentals of this
ensironment This fed us fo hutild several features into the design that would conncct reading and writing experiences around
4 sodlal-communication model and sinudtaneously exploit these potentials, Three design features emerged from our
conversations: a reader response journal, a classroom bulletin board, and an electronic mall system.

Using a reader response journal to exploit cognitive and analytic potentials

A ceatral aspect of eur attempts to connect reading and writing was 1o build into the design a reader response journal,
Reader response jonrnals are often used by teachers to connect reading and writing in classrooms (Nathan & Temple, 1991).
As students read a work of literature, they are encouraged to enter their thoughts and reactions to what they are reading In
thedr journal. This allows students to draw insights useful to their cognitive development and to engage in opportunitics to
think critcally about information they are reading,

To support students’ responses in their journals, we also included a set of potential writing ideas that students cottld
access during their reading of the story. At each location in the passage, students selecting this support option would be
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presented with a list of writing ideas that were appropriate for that location. Figure 3 iilustrates one student’s entry in her
reader response journal in response to a writing prompt.

readnggude
lg @ James and the
be bTeEn Foard ] ] _ i . N
Xu i Rm s TRl At AR e febdicb it et st AR ok A e Y
w i | Fretursonry 2/14/94 ,\: What story does this picture tell?
ourmel Yo gl 1 THINK THAT DOLFINWILLPUSH [ ".L: Based on this picture, what do you think will
1Siap. THEBALLTOSHOR 1 SAW A E heppen in the story? After you read the
: DOLFIN DO THAT ONCE

K=t story, compare your pradiction with what
o=y actually takes place.

Quit

1 Read ti ._-

2P

L3

[ BN BN
$/33

s )

Figure 3. An filustration of a student making an entry
in thetr reader response journal.

Using a classroom bulletin board and E-mail to exploit social potentials

Reading and writing connections should not only be made for cognitive and analytic purposes, however. Itis also
important to provide functional communication opportunities for students so they might understand through their reading
and writing that these are fundamentally social processes. When students view reading and writing as social process they, in
turn, are more likely to acquire cognitive and analytic abilities that are central to literacy proficiency (Shanahan, 1991). To

accomplish these purposes, we included two types of support features into our design: a classroom bulletin board and an E-
mail system.

After students had made an entry in their reader response journal, they could, of course, keep it to themselves in their
journal. In addition, however, they could also send it to the classroom bulletin board to be read by others. This would lead
siudents to developing recursive chains of reading-writing connections as one student would read the text and write a
response, sending it to the bulletin board. This would be followed by another student reading the message and then writing 4
response to the initial posting on the bulletin board from their own reader response journal. This would be followed by stll

other students reading and responding in turn. An example of these written “conversations” in a bulletin board location can
be seen in Figure 4.

In addition to exploiting the social potental of connecting reading and writing through an electronic classroom bulletin
board, we also developed an E-mail system so that students could send confidential messages to one another about their
reading experfences and other issues of personal concern. This was accomplished by opening up their reader response
journal and sending an entry to another student in the class. Students received their mail in their personal “mailbox”. Figure
5 provides an example of this second soclal feature.
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mes and the
piant Peach

storny 1o wrte adout { thnk pou witt

? really like this one. | want to read it in the
ibrary and see vhat happens. | hope the

heip sherks don’t sat all of them!

{ Read the story |

N
m‘ | Critic’s corner
5 |
Quit

response from: Jesus : f’
o 4/8/92 Ry

time: 7:38 Al ustrated lz

ky Bckholm

1 Tiked the story too but | vented to find DALMY
out what happensd. | don’t Hke stories
that don’t have an ending.

Figure 4. An illustration of 2 written “conversation”
in the classroom bulietin board.

James and the
iant Peach

S o e
E T2 MAIL
=| i
— help matl frome Pegeen
( Read the Story ] on. 2/14/94
time: 10:11Pr1

Hi Lorfel The first pictue movas. Click
on the button end watch itl

<

clesr il @

Figure 5. An example of a student receiving
an B-mail message from a friend.

Connecting Reading and Writing in Hypermedia to Exploit Pragmatic Potentials
Developing this “think plece” makes it clear that multple curricular aims may be accomplish simultaneously within
software that is thoughtfully designed. This will be true, however, only if software developers pay greater atiention to the
instructional needs of teachers. So much of the software we have seen after working on this project appears, to us at least, to
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be technically sophisticated but instructionally out of touch with the curricutar needs of teachers. Indeed, this may account
for the fact that while prevalent in schools, software and other technology is not always used with great frequency (Becker,
1990; Congressional Office of Technology Assessment, 1988; Martinez & Mead, 1988; Reinking & Bridwell-Bowles, 1991).

The pragmatic potentials of any design will only be fulfilled if that design is based on the curricular needs of teachers and
students.

This observation is also related to a final point that emerged from vur work on this project. As we waiched this “think
plece" being used in a fourth grade classroom it strck us that the design we used, based on the communicative potentials
that appear when one connects reading and writing experiences, might best be described as generative hypermedia. Siudents,
in thelr “written conversations”, E-mail messages, bulletin board entries, and response journal entries were actually adding
new pathways within the initial environment we had constructed. In a very real sense they were generating a new hypermedia
environment by the nature of their joint interactions with the text. It may be that the generative potential we discovered in this
work is the most important advantage to connecting reading and writing within hypermedia. It is through generating a new
environment that students and teachers are able to adapt any initial design to meet their particular needs. As a result, it is
likely that “generative” desigas will more often be brought into classrooms for instructional purposes.
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The Global Education Telecommunications Network—
Criteria for Successful E-Mail Projects

Shetla Gersh, Bd.D.

City College of New York
School of Bducation
Convent Ave. & 13£.b Street
New York, NY 10031 USA
(212) 650-5792
sogcc@cunyvm.cuny.edy

Key words: telecommunications projects, authentic learning, GETN, E-mail,
international education, multicultural projects

Abstract

The Global Education Telecommunications Network (GETN) Project involves teachers and their students around the
world in Inquiry-based electronic mail (E-mail) projects. Students are sharing concerns about global issues, learning about
other cultures, and using technology that will be as commonplace n the future as the telephone is today. This session will
examine how E-mail projects become an important motivating force across the curriculum, how teachers are transforming
what and how they teach, and how these international projects help to replace workbook and textbook exercises with
authentic work that is shared with students around the globe.

Five years ago the School of Education of the City College of New York developed the idea for an electronic mail network
that would link primary and secondary schools in New York with their counterparts in London. Today our GETN project links
more than 50 schools in New York with schools in fifieen different countries. Our network is centered around Inquiry-based
projects developed by teachers who are introduced to one another through the network. Teachers are not provided with
predesigned projects that they complete with thelr classes. Instead, they negotiate with one another and identify ideas for
projects that will best meet the needs of their students and fulfill their responsibllities to their curriculum.

City College not only crealed GETN, it continues to provide the ongoing support so important in sustaining GETN's
network and helping it to grow. Support is provided in a variety of ways including: courses for pariicipating teachers, en-site
technical training, on-line managing and monitoring of projects, recruiting new participants and sponsoring annual
conferences.

As the project developed, we have come to realize its potential for improving teaching and learning In the New York City
Public Schuols. Giving teachers the opportunity to design thefr own activities spawns enormous creativity and has led to the
creation of many innovative and exciting projects. These projects, in turn, help to transform often dull and lifeless classrooms
into places where children are actively engaged in authentic work that they own and could share with their partners abroad.
While individual projects are important for GETN's success, even more {mportant is what teachers are learning as a result of
participating in the network and in the graduate courses that support the network. We developed our own education rationale
for E-mail projects which has become embodied in a set of criteria for the design of GETN projects.

Teachers report that our project Is exciting and motivating for students, especially in the primary grades. They help to
cngage learners who have been disinterested in school by providing the occaston for real, meaningful work that are owned by
students and can be shared with others. We are also curious about the extent to which GETN projects proruote a change in
teachers’ assumptions about teaching and learning as well as changes in cursiculum and fnstruction. We are currently
fnvestigating these questions and hope to share some data at NECC ‘94.
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Project {(M2-2038)

Telecommunications Across The Country: You Too
Can Do It!

Project (M2-204A)

Cheryl Little Fred Richardson

Shady Stde Academy Jr. Scbool McCarver Flementary School

400 S. Braddock Avenue 2111 South ] Street

Pittsburgh, PA 15221 Tacoma, WA 98405

(412) 731-7280 (206) 596-1390
little@calvin.cc.duq.edu Jrichardson@bones.nwrdc.wednet.edy

Koy words: telecommunications, beginner, elementary, help, introduction

Abstract

The presenters met, through 2 mutual friend, at NECC'92 in Dallas. After attending several telecommunications
presentations while in Dallas, they began talking about trying to attempt a telecommunications project with their sespective
fifth grade classes. Both teachers had just purchased modems and had no experience with telecommunications. They felt
ready to tackle this new learning experience during the 1992-93 school year.

The schools where they teach are very different. Fred teaches computer at a public Technology Magnet School in a
deprived area in Tacoma, Washington. Cheryl teaches science at an independent school in Pittsburgh, Pennsylvania. The
settings of their schools are also very different. McCarver Elementary School is on Puget Sound witn the Cascade Mountains in
the background. Shady Side Academy is located on the outskirts of Pitisburgh; so the setting is urban,

They decided to begin their project early in the second semester. They quickly realized that it was not going to be as easy
as the presenters in Dallas had made it seem. Several weeks went by while Fred worked on getting permission from his
Superintendent to make out of town phone calls. He also had to get a special code number. Cheryl was pioneering
telecommunications at her school so she had no one to go to for help. During the next two months, these teachers
encountered many problems. Most of them were solved by trial and error and none of them discouraged either of these

teachers. In fact, when they finally connected for the very first time, it was a wonderful feeling of accomplishment for both of
them.

The result of this frustration was: Cheryl and Fred learned 4 lot about beginning a telecommunications project. They
kept careful notes as they went along and now would like to offer help, support and encouragement for teachers who would
like to start a project but have no idea how to begin. We'll begin at the beginning and answer all questioas that participants
may have been too embarrassed to ask at another session. There are no dumb questions at this Project session!

They will share the activites they implemented throughout this project and a complete hand-out will be given to
participants. If possible, they'll actually telecommunicate with a teacher In Pittsburgh. The participants will then be able to
watch as a computer is set to telecommunicate and a file Is sent and received.

Designing MicroWorlds

Brian Stlverman

Logo Computer Systems Inc.
3300 Cote Vertu Rd. suite 201
Montreal, Quebec

H4R 2B7 Canadu

(514) 331-70%0 Ext. 131
cda0655@applelink.apple.com

Key words: software design, Logo, LogoWriter, MicroWorlds
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Abstract

In July 1993, LCSI released MicroWorlds. It's 2 new version of the Logo language built into an environment that has

music, animation, drawing tools and lots more. This talk will be about it’s design, the kinds of decisions that we had to make,
and the kind of thinking and spirit that went inio it.

MicroWorids is a descendant of LogoWriter. It's a descendant In the sense that the goals were about the same. But while
the goals were the same the results are decidedly different. MicroWorids s several years younger and these years provided us
with lots of chances to see kids using LogoWriter and with computers that were much more capable.

The overall design goal of MicroWorlds was to make a constructionist computer environment for kids 1> use in school.
“Constructionism” is a word coined by Seymour Papert as a bit of a pun on constructivism. While constructivism says that
kids learn by building their own knowledge, constructionism adds that they can more easily build their own ku.owledge while
building artifacts that are meaningful to them. What follows from this is our trying to make software and books that
encourage kids to work on projects that are usually very open ended and long term. Qur materials can only do this if they
provide some structure and direction. However they must do this in a way that appear unstructured and non- directive.

This kind of design leads to a number of different tensions, sometimes about details sometimes about big issues. An
example of a detail was the decision to go with multi colored shapes. This clearty is an improvement to the shapes we had in
LogoWriter. At the same time it meant giving up the very concrete effect of having the turtle’s color be the same as the pen’s

color. While this particular issue isn’t very important by ftself, it points to the tension between compatibility with what people
are used to and the desire to add enhancements.

An example of a bigger issue was the decision to add drawing tools. We felt that it's better to allow kids to do easy things
in easy ways. However, we know that this sort of addition is controversial. Some people will argue that the power of Logo, or
that the point of Logo was to incite kids to program. Making it possible to draw a square with a mouse driven square-drawer
tools, they would say, distances kids from the desire to program. We obviously don’t agree. We feel that there’s no point
making something harder than it need be just to force the need to program. There's enough reason in MicroWorids to
program anyway, (to animate, for Instance) that it seems unreasonabie to insist that someone program something that many
applications let you do directly.

These issues and dozens more like were central in the design of MicroWorlds. We didn’t try to settle all these issues by
ourselves. Instead we benefited from the experience of a group of external consultants that included teachers who had
extensively used Logo and researchers from several universities. Papert was also a very important contributor to the design.
We also didn't try to do the design in a vacuum. There was an extensive series of field tests of different prototypes in many
schools in many citles. Some of these prototypes will be demonstrated during this session.

Design is about making choices. And usually after the choices are made the scaffolding is neatly erased and only the
taken path remains. This session will describe the process that led to these choices and to try and provide some insight into
why what was done was done and why what wasn't wasn't.

Project (M2-2048)
An Overview of the Logo Foundation

Michael Tempel

Logo Foundation

250 West 571b Street

New York, NY 10107-2603
(212) 765-4918

Fax: (212) 765-4789
micbaelt@media.mit.edu

Key words: Logo, professional development, teacher education

Abstract

The Logo Foundation is a nonprofit corporation founded in 1991 with a mandate to support educational uses of Logo
worldwide. Initial funding was provided by two of the world’s leading Logo software developers, Logo Computer Systems, Inc.
of Montreal, and Logo Japan, Inc. of Tokyo. They stpulated that the organization was to be established in the United States,
where much of our early activity has been concentrated. The scope of our work is increasingly international, and the sources’
of funding are becoming broader.
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The Logo Foundation
e disseminates information about Logo.

«  offers professional development services.

e distributes publications pertaining to Logo theory and practice.

Public Information

Informatton about Logo is provided in response to inquirfes by telephone, mail and E-mail. The most frequent requests
are for sources of software and support mater:als, and about availability of courses and workshops. We publish “Logo
Sources and Resources™, a list of software companies and publishers offering Logo and related materials, Logo Users Groups
and other support organizations, and a brief bibliography of Logo books. “Why Use Logo?", published by Terrapin Software
and also distributed by the Logo Foundation, offess an overview of Logo for people who are not familiar with it. Both of these
publications are free.

“Logo Update” is the newsletter of the Logo Foundation. It is published three times a year. Subscriptions are free upon
request. Each Issue Includes news about new products, workshops, and conferences. There are several regular columns: “By
Seymour Papert”, Carol Sperty's book review, the “Logo Tool Box”, and “Putting Ideas Into Action” 2 column reporting on
successful classroom and district Logo projects. Each issue focuses on a theme, such as “What is Advanced Logo?”, or “Is
Programming a Good Activity for Children?”.

Publications

The Loge Foundation publishes and distributes books, research summaries, project reports, Logo tools, professional
development and infu smational video tapes, and papers of interest to Logo Users. These include both the Foundation’s
documents and materials ‘rom other publishers. The Foundation’s own publications are generally sold with permission to
make additional copies for educational uses. This policy is designed to encourage the widest possible distribution at low cost.

In cooperatior: with local organizations we are establishing international distribution centers for Logo Foundation
publications. This will increase worldwide availability of these publications while reducing shipping costs. At the present time,
Monash University in Australia, the Omar Dengo Foundation in Costa Rica, the IBM Latin American Education Research
Center in Mexico, and BeJa-Logo in Brazil are distribution centers for Logo Foundation documents.

Some Logo Foundation publications, including “Logo Update”, are also available via anonymous FTP from 2 file server at
MIT, cherupakha.med{a.mit.edu (Internet address 18.85.0.47). Postings include both ASCII and Post Script documents.

Professional Development Activities

The Logo Foundation conducts comprehensive professional development programs in a few districts; The St. Paul Logo
Project, New York City Community School District 3, and The Caldwell—West Caldwell Public Schools in New Jersey. These
projects invelve intensive Logo Summer Institutes and follow-up workshops during the school year.

In Costa Rica, we are participating in the Omar Dengo Foundation’s project with the Inter-American Development Bank
to develop Logo curriculum materials and provide professional development for teachers to enable them to use these
materials.

In addition to these long-term, ongoing projects, there are shorter workshops arranged with schools and districts, or
conducted at conferences.

The Foundation works jointly with other groups to organize and publicize Logo Conferences. These include the VI
Congreso Logo held in Caracas, Venezuela in September, 1993, and Logostum, hosted by the MIT Media Lab prior to NECC
‘04 in Boston .

The Foundation publicizes and helps organize the meetings of the New York Logo Users Group and provides other Users
Groups with assistance in getting started and advertising their activities. Several Logo seminars have been offered as
extenstons of the Users Groups.
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Soclety Session (M2-206A)

EDUCOM’s Learning Initiative

William H. Graves, Ph.D. Carol A. Twigg, Ph.D.
Visiting Fellow Vice President
EDUCOM EDUCOM
1112 16th Street, NW, Suste 600 1112 161b Street, NW, Sufte 600
Wasbington, DC 20036 Wasbington, DC 20036
(202) 872-4200 (202) 872-4200
bill_graves@unc.edu twige@educom.edu
Key words: higher education, teaching, leaming, productivity, collaboration,
information technology
Abstract

The educational community, like the public, is worried about the spiraling price of education and the value it delivers.
Most recently, for example, the Wingspread Group concluded that America “needs an affordable cost-effective educational
enterprise offering life-long learning.” But missing from the Wingspread report and from other manifestations of a growing
reform effort, such as those supported by the Pew Charitable Trust, is a serious engagement of the instructional flexibilites
enabled by the Internet and the auralAvisual interactive technologies of the computer. Educational reform is not likely to
succeed unless it incorporates a transforming understanding of how the maturing Internet and other telecommunications
technologles mitigate the constraints of ime and place while providing a collaborative, affordable medium for sharing and
communicaing—a new medium that begs a re-examination of currerit teaching and learning practices.

Meanwhile, organizations and businesses vested in instruction are wrestling independently with ..e implications of the
Internet, the evolving national information infrastructure (NII), and the ever increasing functionality available in interactive
technologles at increasingly affordable prices. Educational institutions, textbook publishers, disciplinary societies, testing
organizations, foundations, and varlous federal and state agencies see change on the horizon, while hardware/software and
telecommunications compandes see new markets.

EDUCOM is a non-profit consortium of app roximately 600 colleges and universities and 100 corporate associates
dedicated to “transforming education through information technology.” Drawing on its seminal experience in advancing the

Internet/NTI agenda, EDUCOM sees an opportunity to facilitate the development of a national learning infrastructure from the
resources and expertise of these diverse interests.

The United States has an extraordinary research infrastructure comprised of disciplinary societles, the Internet,
publishers of scholarly journals, nationa! laboratories, and peer review. Each of these adds value to leverage, promulgate,
and evaluate the work of the university and industrial research community. Underlying each of the value adders is an

extensive system of standards and protocols. Increasingly, research is freed from the constraints of place and time and has
become a shared, collaborative venture.

The lack of a national learning infrastructure stands in stark comparison.

The United States lacks the infrastructure to facilitate technology-mediated learning and to sustain educational
innovation. As in the research venue, this would require the equivalent of value adders to create standards and protocols. It
would require collaboration of institutions of learning, disciplinary societies, scholarly publishers, testing services, and the
panoply of communications service providers. The goal of such a collaboration would be to create a natlonal learning
infrastructure that enables increased educational effectiveness (quality of leaming) and efficiency (ratio of result to cost.)

The Internet scales and diffuses precisely because it is based on collaboratively defined practices and protocols for
digital transport and interconnectivity. These precompetitive practices and protocols, because they have the force of an
extended Sommunity, have catalyzed successful commercial products that add value to the Internet and that are accelerating
its growth. Precompetitive collaboration can build a core architectural foundation that will seed new commercial markets for
competitive digltal technologles and learning applications.

EDUCOM will call upon institutions, organizations, and companies to participate in the Initiative by:
»  endorsing the goals of the Initiatve,

o developing and exchanging ideas in a program of collaborative advocacy,
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o developing and testing scalable prototypes that demonstrate the feasibility of the goal and lay the
foundadon for a National Learning Infrastructure.

Revolutionary Classroom (M2-207A)

United States Cuiture: Informed Students in the
Information Age |

Irene Smith and Janet Robyns
1304 Clty View #6

Eugene, OR 97402

(503) 687 5813
Smithire@oregon.uoregon.edy
Robyns@4f.lane.edu

Key words: interdisciplinary, integrated, hypermedia, history, literature,
computer technology

Abstract

The United States Culture (USC) program is designed to provide an alternative program for juniors at Sheldon High
School in Eugene, Oregon to complete the required credits for United States history and literature. This program integrates
the study of United States history, literature and technology. Hypermedia based resources provide an alternative to traditional
library materfals. In addition, students use these hypermedia tools to create and present their own research materials.
Flexible scheduling of class time allows a wide range of activities from small seminars to large group discussions and
simulations. The teaching team plans the activitles to provide a broad base of information that is viewed from as many
perspectives as possible. Students are encouraged to provide support to one ancther and are often given the responsibility of
informing classmates about new concepts. The role of student and teacher often interchange as the program unfolds.
Teachers and students work together to gain valuable insights into the evolution of today’s soclety in the United States. It is
hoped that through this study all members of the group will become better citizens in their own world. Students, teachers,
and parents all feel this unusual progeam offers many exciting advantages for student learning.

Revolutionary Classrooms (M2-207B)
Classroom Kaleidoscope: Paradigms and Pedagogy

Jo-Ann L. Bing

Barl L Vandermeulen High School
Old Post Road

Port fefferson, NY 11777

(516) 473-3333

Key words: interactive, multimedia, interdisciplinary, HyperCard, secondary,
english, music

Abstract

The educational war is being fought on four fronts: visual, auditory, pattern recognition, and concept/content. If
educators don't address these multiple literacies and learning styles, students will change their mental remote contro}
channels faster than you can say MTV.

As a character in A Separate Peace, one of the novels my senfor English classes read, puts it, “Everything has to evolve-
or else it perishes. .. " ( Knowles 87). Rethinking and renewing my approach has become my priority as 1 struggle to
revitalize curriculum by integrating state of the art technology into the instructional program. Simply repackaging traditional
pedagogy isn't sufficient; the challenge s restructuring the learning experience in signal-rich paradigms. As a colonel in the
cducational revolution, I have dual orders; I must both fight for the cause and supply my own horse by creatively seeking
funds to purchase equipment. High visibility projects which generate enthusiasm and equipment moneys have enabled me to
begin revolutionizing my classroom pedagogy. In this anecdotal presentation excerpts from 7 currentand past classroom
projects will be demonstrated and discussed. Student-made videos of the construction processes will be viewed. These
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presentations have been developed on a Macintash HyperCard platform (though other delivery systems such as LinkWay
could be used) to allow Integrating video, animation, sound, visual images and associated text,

Project Descriptions:

Long-Island Past, Present and Future: A Living Landscape—Non college bound grade 11 students study Walt
Whitman's life and poetry through videotaping, and participating in a local museum’s presentation about the poet. They ‘earn
research techniques by interviewing and videotaping successful local businessmen who hadn't atienced college. They

experience their multifaceted local literary and historical legacy and are afforded positive role models and viable employment
opportunitles. .

To Thine Own Self Be True or The Making of Staci’s Funky Interactive Multimedia Hamlet Type Thing With
Music—Smdent/teacher teams collaborate with outside consultants to create/design an interactive multimedia representation
of the dilemma Hamlet's expressed in his “To Be Or Not To Be... " soliloquy. The goal becomes to use as many forms of
modern interactive technology as possible (laserdisc, video, sound & animation) to fllustrate this timeless question. Critical
thinking interpersonal communication and socialization skills are emphasized, and art and miusic appreclation are stimulated
as students organize thoughts into text, graphics, video and sound format to create interactive multimedia products.

The Cat Came Back: An Interdisciplirary Cross Grade Interactive HyperCard Collaborative Story Writing Project—
A computer LCD is connected to an overhead nrojector, and the students see and hear 2 hyperstack of animated pictures &
sounds describing a cat's adventures as he/she wanders outdoors and finally finds hisher way home. High school and fourth
grade students collaboratively write stories about the cat which are typed and recorded into the HyperStack as they work.
Later, the high schoo! writing coaches publish the fourth graders’ stories and send them to them.

The 21st Centusy Term Paper: It's Blectric/—The English Department Chairperson, a teacher of English, the Library
Media Specialist and students in a senfor English honors class endowed with a small grant and equipment moneys from their
school district, collaborate to prepare a 21Ist century electronic research paper. “Paper” is a misnomer—all information
gathering and presentaton eliminate the use of paper whenever possible.

All About Animal Farm—The librarian and their English and Social Studies teachers assist Grade 9 students groups
learning €D ROM, or line searching, OPAC (on line public access catalogue) and electronic search strategies as they
electronically research and present interactive multimedia demonstrations of Anfmal Farm as fable, falry tale, and allegory.
Projects )50 demonstrate similarities between the novel's plot and the events of Soviet Revolution.

Out of Africa—English and Social Studies teachers challenge students to enlighten their peers about the Dark Continent
s they create oral and written multimedia research projects for credit in both subjects. Making choices about the
delivery/presentation formats or paths to follow while accessing dat gives leaners a sense of ownership of their projects and
provides a human dimension for problem solving. Lively presentatiot formats present sophisticated concep! .o the audlence.

A Summer Sampler—Two English teachers help students explore nuances of language from Grade 11 summer reading
selections through music, audio and pictures. Bibliographies of these Hyperstacks include videotapes in which the student

authors explain their design concepts.
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Special Session {M2-304A)

Setting a Research and Planning Agenda in Modeling
and Simulation, K-12

Nancy Roberts William Barrowy
Lesley College BBN Systems and Technologies
29 Everelt Street 150 Cambridgepark Drive
Cambridge, MA 92138-2790 Cambridge, MA 02140
(617) 349-8419 (617) 873-2794
Fax: (617) 349-8849 wharowy@bbn.com
roberis@mitvma.mit.edu
Wallace Feurzelg Nora Sabellt
BBN Systems and Technologies National Science Foundation
150 Cambridgepark Drive 4201 Wilson Bolevard
Cambridge, MA 02140 Arlington, VA 22230
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Elliot Soloway Gene Stanley
Untversity of Michigan Bosotn University
EECS Department CIL4, Depatriment of Physics
1101 Beal Street 590 Commontwealth Avenue
Ann Arbor, M1 48109-2110 . Boston, MA 02215
soloway@umich.edu - bes@buphyk.bu.edu

Key words: modeling, simulation, mathematics, science, networking,

teleconferencing
Abstract

Computer modeling and simulation can dramatically enliven mathematics and science education. These have unique

capabilities for engaging students in active investigation and can provide compelling learning experieaces that enhance
insight and understanding, Computational facilites once limited to the research community are becoming increasingly
available for use In pre- college education. These include networking and teleconferencing, object-based modeling,
hypermodeling, parallel modeling, computer visualization, and virtual reality environments. However, there is a significant lag
between the new technological capabilities and their effective educational implementation. This panel wil address the
question: what research issues need to be considered in bringing computer modeling into the K-12 mathematics curriculum?

Body

The panel derives from a February 1994 workshop on computer modeling and simulation in education as a joint project
of Lesley College and BBN Systems and Technologies under the support of the National Science Foundation. The purpose of
the workshop was to develop a coherent framework for guiding research and development and advancing the application of
appropriate technology. Participants included curriculum and sofiware developers, teachers, scientists and mathematicians,
educational researchers, and experts in computer simulation and modeling. Their preseutations demonstrated an abundance
of modeling ideas and applications and shiowed the richness and diversity of educational modeling applications made
possible by current technology.

Workshop discussions centered on several technological and pedagogical issues that were viewed as key and central for
guiding educational modeling research. These include the relationship between the modeling methods and tools used in
research and those used for modeling in education, the relationship between computer-based modeling activities and real-
world observation and experimentation, the relationship between learning to use models and learning to design and build
models, and the relationship between computer visualization of a model’s output behavior and computer visualizaton of a
model’s structure and component processes as it runs. Participants had diverse views on these issues, They agreed to develop
in-depth case studies of representative examples of some of the best educational modeling work to pr~  :a concrete source
of reference material for illustrating and illuminating their views on the issues. The studies will be puoushed in a special issue
of the researck “urnal, Interactive Learning Environments. A large part of this session will be devoted to audience
comments and questions.
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Distance Leaming (M2-30GA)
Artist in Electronic Residence

Chris Viegaard

Participate In the following live broadcast
Mime
Trent and Melodie Hicks Arterberry return to the Mass LearnPike!

Students will work with these masters and enjoy expressing themselves through mime and movement. Each session will
focus on an aspect of mime, such as illusions, characterization, improvisation, and makeup. Participants will develop an
appreciation for the self-discipline and control inwolved in this art form.

Artists

Trent Arterberry began the study of mime in the 1970s with teachers such as the famed Marcel Marceau. In 1979, he
debuted his full-evening, one-man production for 2 critically acclaimed, month-long run at Boston’s Music Theatre. Since that
time, he has become one of the country’s most well-travelled performing axtists. Trent Arterberry has taught mime at Boston
{;aiversity, The Boston Conservatory, the Walnut Hill School, and his own studio in Belmont, Massachusetts.

Melodie Hicks Arterberry founded the Belmont Children’s Theatre where she staged over 20 productions with children.
She has done numerous in-school theater residencles across Massachusetts and has directed “The Christmas Revels” in
Philadelphia.

Praject (M2-308A)

Physical Prestidigitations: Student Multimedia
Simulations

Bonnie Thurber Vito M. Dipinto

Baker Demonsiration School Baker Demonstration School
National-Louts Untwssily National-Louis University
2840 Sheridan Road 2840 Sheridan Road
Bvanston, IL 60201 Buvanston, IL 60201

(708) 256-5150 Ext. 2213 (708) 256-5150 Ext. 2629
bthu@evanl.nl.edu wiip@evanl.nl.edu

Key words: physics, hypermedia, multimedia, computer integration,
malation, peer collaboration

Abstract

'The Physical Prestidigitations Project is an expression of the continuing philosophy that guides the teaching of middle
school students at the Baker Demonstration School (BDS) of National-Louis University. Content and process skills are
integrated throughout the curriculum even though individual teachers and classes may be identified as science, technology,
soctal studles, or other subject areas. Students construct their knowledge in a collaborative environment. The culture of this
environment includes peer collaboration, cross-grade student interactions, and faculty-faculty and student-faculty
collaboration.

This project involves the eighth grade students at BDS, the science teacher, the technology teacher, and selected students
in fourth and fifth grades. As seventh graders, the students learned hypermedia authoring as part of a unit in science entitled
The Hypermedia Zoo. These students also designed stacks using HyperStudio for a Latin project s part of the technology
curriculum. As eighth graders, these students are exploring various multimedia packages and evaluating their effectiveness as
vehicles for inde;~ndent study on specified topics.

Body

As an essential element of their study of mechanics this year, the eighth grade students are designing a hypermedia
stmulation of a investigation studying the motian of a wind-up toy and another toy of their choice. The purpose of the
simulation fs two-fold. First, the simulation will be used to assess how effectively the student authors understand the
relationships among distance, tme, speed, acceleration, mass and farce of moving bodies. Sccond, they will use their
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simulation 1o introduce a fourth or fifth grader to the study of physics. The simulaton is 2 preview for an actual investigation
the individual fourth or fifth grade student will perform under the guidance of the eighth grader. In their technology class, the
eighth graders are learning more about scripting, stack design, and the use of QuickTime™ and colorizeHC™ to insert
color video images within the hypermedia simulations. Visual information sources include: student drawn animation, scanned
photographs, video clips, still video images, and sequences from The Visual Almanac. Text information is derived from class

activitles in science and individual investigations designed and implemented by each student as part of the sclence
curriculum.

Students write several reflective summaries during the project describing what they are learning. Written at the end of
the unit, a more structured summary includes: 2 summary of what the student has learned, an evaluation of what the lower
grade student experienced, a self evaluation of the specific simulation, and an evaluation of the teaching methodology to
provide feedback to the science and technology teachers to shape the implementation of this project with next year’s eighth

grade class. These two forms of discourse serve as  basis for excmining themes that emerge as the students construct their
knowledge. : '

The presentation of the Physical Prestidigitations Project will include an example of one of the simulations, video tape
highlights of the interactions between the eighth grader and the lower grade student, and a discussion of the themes emerging
from student reflective writings on this experience and observational and anecdotal data from the teachers.

Project (M2-308B) -
An Interactive Multimedia Tour of the Indianapolis Zoo
Joe Huber Jobn Armuth
3907 Santa Clara Dr. 1315 West Commerce
Greenwood, IN 46142 Brutnstown, IN 47220
(317) 888-9989 (812) 358-5339
Jhuber@indyvax farmuth@{deanet. state.in.doe
AppleLink: K2465 AppleLink: jarmuth
America On Line: I-e Huber America Online: JA17

Key words: nypermedia, multimedia, interactive, zoo, middle-level education

Abstract

'The reason for doing this project was thre= fold. First there was a need for some type of pre/post field trip tool for the
Indianapolis Zoo. Second the authors want {0 see if a high quality multimedia project could be developed by middle level
students, with adult supervision, using the resources they had on hand. Third the project would be developed on ©oth the
Macintosh (using HyperCurd) and DOS (using LinkWay) platforms simultaneously. The intent here is that if two students are
seated side by side but working on different platforms; they should be able to view the same screens. Since the authors are

more proficient in scripting HyperCard the development of the HyperCard version is always somewhat ahead of the LinkWay
version.

For the beginning it was decided that there should be as little difference as possible between the two versions. While this
may not sound like a problem at the start of the project none of the authors knew LinkWay nor owned a DOS machine.
Consequently all of the development on the project was done in HyperCard and then transferred or rewritten in LinkWay. The
first problem encountered was how to make the graphics on booth versions identical. One solution might have been to scan
the {mages on both a Mac and DOS machine but none of the authors had access to 2 DOS scanner. To solve this problem the
iniages were scanned on the Mac, opened in PhiotoShop, and saved as DOS TIFF images on a DOS formatied disk. The images
w_re then opened in StoryBoard Live on 2 DOS machine a~d saved as .PCV files for use in LinkWay. While this may not have
been the simplest way it did solve two problesms. First the exact same images were being used in both versions, and second
since all the software was already in place it was economical on the authors nonexistent buiget.

The laser disc for this project was developed by a high school in Indiana on a grant from the State Department of
Education. The disc was distributed free to all schools in the state that requested it. The authors want to make the use of the
laser dise s transparent to the end user as possible. Therefore, it was important to find a driver that required littie or no
setup by the end user, For HyperCard the XCMD from VideoDiscovery's MediaMax was copled using ResEdit. This driver
requires no setup by the end user. For LinkWay the standard drivers supplied with the program were used.
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The Zoo had uploaded the fact sheets on its animals to IDEAnet (the 1.D.0.E operated BBS). These fact sheets were
downloaded as TEXT files and placed in both versions. To place color PICT files in the stacks/folders, the authors took 35mm
pictures of the animals, had the pictures placed on a Kodak Photo-CD and copied the PICT flles to the stacks. With LinkWay
the PiCT files will again be transformed using StoryBoard Live.

As one might think, it takes a tremendous amount of time to script such a project. To solve this problem, middle schoof
students were enlisted as scriptors. Different groups of students scripted each biome within a structured frame work. The
structure was open enough so that each group of students coud express there own creativity. By having the students use
some common elements, different blomes would have a similar look and feel.

Society Session (M2-310A)

“Mission Earth” Symposium: World Simulation for
Education (SCS)

A. Ben Clymer

Soctety for Compsuter Stmulation
32 Willow Drive, #1B

Gcean, Nf 07712-2825

(908) 493-4364

Key words: simulation, mcdeling, subsystems

Abstract

Itis educational for students to study an existing world simulation—or better yet- ~to develop their own world
simulation by cooperative effort. For the past 20 years or so there has been relatively little progress made in world simulation
in the area of modeling methodology. World simulation has continued to use only the methodology that was first applied by
Jay Forrester of MIT In the early 1970's. This methodology consists of programming the solution of differential equations by
means of the compiler Dynaro for early computers and its successor compiled for the Macintosh. It is important that world
simulation evolve into the use of other methodologies. This goal could be a challenge for stadents and their professors.

“sission Earth” guildelines and standards for worid simulation

“Mission Earth” Is an Activity of the Soclety for Computer Simulation which is addressed to investigating and reporting
on the benefits to be achieved for world planning by means of its prime tool, namely, world simulation. “Mission Earth”
strives to involve teams in world simulation, world modeling, development of standards and guidelines for world simulation,
etc. The motivation of mest of these teams is technical progress, but “Mission Earth” would like also to attract teams from
colleges and universities having a mainly educational motivation. After all, it is these students who must carry the field
forward In later years. The old timers presently working in world simulation will soon shuffle off the scene.

Reseoarck Noeded

Much research would be desirablc in order to evaluate the relative value and 1oles of the various modeling
methodologies, which include:

1. continuous time

2. discreie event

3. combined (1 and 2 coupled together)

4. swchastic (versions of 1 or 2, with statistical variation between and during runs)
5. one very large model, or iteration among 2 number ot submodels

6. Automated optimization or selection of a “best” plan by human ]udgmént

Research Is needed also Into questions of acLuracles required in different types of input data, run durations to be usp
and relative Importances of variables. There is also 4 task in applying industrial engineering the organization of the efforts for
mewst effective performance.
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Society Session (M2-311A)

Quality Learning Through Technology (ISTE SIGTC)

Harry G. Tuttle

Ithaca Clty School Schools
811 N. Cayuga St.

Ithaca, NY 14850

(607) 257-4513 (W)
barriy3.aol.com
btuttle%Onondaga. bitnet

Peter Fiyxik

Sberburne-Bartyille Central Schools
Rt 12

Sherburne, NY 13460

(607) 674-7374
PRlyzik@Broome.Bitnet

Key words: TGM, quality, restructuring, technology, public education,

assessment

Abstract

Educators can use Total Quality Management (TQM) principles and tools to plan for, implement, and assess students’
learning through technology. The TQM principles of consistency of purpose and contintous improvement give teachers and
students frameworks for improving learning. TQM tools such as quality matrix, force field analysis, and benchma<king
provide the teachers and students feedback and assessment on the quality of learning, Educators can use TQM to help
students 21st century skills, to work on higher levels, and to self-assess and improve as they do subject area technology
projects. Classroom examples of TQM relating to outcornes, projects, and assessments will be supplied.

Special Session (M2-312A)

Using Multimedia to Create Adaptive Learning
Environments

Alltson Druin

Director of Educational Programs
NYU Center for Digital Multimedia
New York University

715 Broadway, 12ib floor

New York, NY 10003

Lorelei Jones

Art Instructor/Technology Coordinator

Homewood-Flossmoor High School
999 Kedzie Avenue
Flossmoor, IL 60422

Michele Evard
Research Assistant
MIT Media Lab
B15-317

20 Ames Street
Cambridge, MA 02139

Cynthia Solomon

Consultant, Educational Multimedia
80 Ellery Street

Cambridge, MA 02138

Key words” multimedia, art, computer graphics, Logo, elementary

Abstract

Our intention is to promote discusston amongst the attendees on developing multimedia environments for children. We
want to address today's applications and tomorrow's possibilitles for enriching students’ lives through multimedia
developments. Our discussion will draw on educational theories and practical experiences. We will move from Lorelei Jones’
work in teaching art and computer graphics to her high school students to Michele Evard's work with children at the
Computer Museum's Computer Clubhouse to Allison Druln’s work in creating physically immersive environments where, for
example, all the objects in 2 room including its walls, floor and cefling are objects for learning and construction. As panel
chair and moderator, Solomon will relate these activies to their historical antecedents from her previous work in developing

Logo environments for children.
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Project (M2-313A)

A Three Year Plan to Infuse Technology Throughout a
Teacher Education Program: Year 3 Update

Ann Thompson, Chair Denise Schmidt

Department of Curriculum and Instruction Department of Curriculum and Instruction
Iowa State Universily Iowa State University

NI57 Lagomarcino Hall N165A Lagomarcino Hall

Ames, IA 50011 Ames, IA 50011

(515) 294-5287 (515) 294-9141

eat@{astate.edu dschmiidt@iastate.edu

Key words: undergraduate, technology program, teacher education

Abstract

If new teachers are to use technology effectively with their students, they must have appropriate experiences and
instruction throughout thelr pre-service program. Creating movlels for educating faculty and successfully infusing technology
throughout the curriculum has been problematic, however, for teacher educators. In this paper, a model program integrating
technology into teacher education will be described., with spe:ial emphasis on activities in the third vear of the program,
1993-94.

Over the past ten years, the College of Education at Iowa State University has developed a technology program for
undergraduate teacher education students that is designed to make technology an integral part of the teaching and learning
environment. The first two components of the program are part of the curriculum for all teacher education students; the third
component is designed for students who wish to specialize in the area of technology. The program, designed to model the
uses of technology teachers will be using with their own students, includes the following three components:

1. acourse in computer-related technology
2. computer-related technology experiences in foundations, methods and field experience classes

3. an optional minor in educational computing that includes eighteen credits of coursework in computer-
related technology topics.

Project (M2-313B)

The Great Bulb Race and Beyond: Two Elementary
Telecommunications Curricula

Anne judson

119 Oakcrest Drive
Burlington, VT 05401
(802) 863-6147
Judson@smovax. smcut.edu

Key words: telecommunications, elementary, horticulturist, science,
multidisciplinary

Abstract

“Ihe Great Bulb Race and Beyond" and “Primary Students Research in Tandem with Horticulturists” are two on-going
telecommunications projects at C.P. Smuth in Burlix_ton, Yermont. The elementary school is working closely with Saint
Michaelfs College for technical assistance and National Gardening Assoctation for on-line horticultural assistance.

“The Great Bulb Race and Beyond” will allow fourth and fifth grade students to watch the development of spring from
south to north through tracking the blossoring of bulbs. In the fall, ali 13 participating schools across the states and the
United Arab Emirates will plant their donated Brecks bulbs. They wili keep track of average weekly temperatures for each of
the 13 schools and predict which bulbs will blossom first. All schools will upload descriptons of their planting areas and
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height and welght of bulbs in grams. During the winter they will have a similar project with indoor amaryilis bulbs. Al
communications is made possible through donated CompuServe accounts.

First and second graders will be researching the reliability of new Burpee vegetable seed packages. The children will test
new Burpee seeds and compare their results witt the master gardeners across the country. If the children and the master
gardenerfs tests are positive, they will recommend that Burpee put the seeds on the shelves for sale next spring. The
communications will occur via CompuServe. The technical support is provided by Saint Michaelfs College and the on-line
horticulturist at the National Gardening Association.

Prosentation

Anne Judson, the author of *e projects, and Leslie Ward, a participating fifth grade teacher from Alburg Elementary
School, Alburg, Vermont, will discuss childrenfs learning, pros and cons of telecommunications, and will demonstrate
CompuServe's important role in these projects.

Special Session (M3-BRAA)

Learning Where the Truth Lies: Use and Abuse of
Multimedia

Robert Mol

Floating Point Media
Peniche “Marie-José”
70, Bowlevard du General Koenig I
92200 Neutlly Sur Seine, FRANCE

(33-1) 47-47-52-92

FPax: (33-1) 46-37-10-30

molN@applelink.apple.com

Key words: multimedia, learning, presentation, misrepresentation,
manipulation

Abstract

This paper raises the issue of intellectual responsibility on the part of designers of multimedia products as well as
student generated multimedia projects in the classroom. The ease and glamour of multimedia has shifted the emphasis

somewhat from content to style. A number of problems and solutions are presented. Relevant issues in related media are
discussed. '

How many lies did it require to make
The portly truth you here present us with?

— Robert Browning From “Mr. Sludge, ‘The Medium™

it depends on your point of view

One of the favorite pictures which I shot in Nepal shows a boy on a wall silhouetted against the twilight sky next to the
sloping roof of a Buddhist temple. The boy has his arms raised up, hands clasped together in a prayerful gesture. Itis a
beautiful composition and inspiring notion. However, a second shot taken with a telephoto lens reveals another story. In it
you can see the string trailing from his hands and a tiny kite floating above. How important is that kite? It's hardly even visible
in the wide shot. Is there anything wrong with using ths irmage in a multimedia montage on religion and culture? For many in
a hurry to communicate their message, nothing would be wrong with that. The image does the job, the point is made.
Accuracy has become expendable. I think such thoughts, or rather, such lack of thought, is pushing mulimedia ina
dangerous direction. Designers and producers risk undermining their own credibility and the future of the field in general.

The issue is not unique to multimedia. Howard Becker asks, “Do photographs tell the truth?...If we are going to use
photographs as evidence for social science assertions, we need to know whether they can be trusted as evidence, whether and

how they ‘tell the truth.” "* The truth has been abused in all media from phiotography to cinema to television. Ten years ago,

*Howard Becker; "Do Photographs Tell the Truth*, Aflerimage
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National Geographic digitally moved the Glza pyramid sideways in one of it's photos so that it would fit their cover formar."*
Re-enactments of storles on CBS news were passed off as the real thing. Recent “documentary” films like “JFK” and “Roger
and Me” have played fast and loose with any attempt at objectivity. A colleague of mine won't go to see “JFK” because he is
sure his visual memory will be infiltrated with untrue images which he will be unable to censor from this thinking,

In stumbling across a few examples of this sort and discussing the problems with others, I have discovered there fs a
large arena of issues—which many others have been wrestling with much longer than 1. The issues arise not just in the
media, but in fields as diverse as psychology and anthropology. I am not claiming any particular insight or expertise. Many of
you may have thought more about this topic than I (in which case I will be most interested to hear your comments). For me,
these notes are a work in progress, to get some ideas down o paper and starta dialog,

The medium is the message

One of the first warning signs for me came shortly after the Apple’s laser writer launched desk top publishing. Those
lucky kids (early adopters we call them) who had access to the Macintosh on their Dad’s desk discovered that they could
produce a terrific looking school report. More importantly, they discovered that they could get an “A”—as long as it looked
good. In fact, if it looked good, the ideas hardly mattered at all. They had learned a most important lesson—"The medium is
the message.” Judah Schwartz calls it the “celebraton of impresario rather than the creator.” When teachers finally caught on
and started actually reading these reports, the kids ran spelling checkers and bought themselves a litle more time. Next some
discovered the power of an on-line thesaurus which can substitute wonderfully erudite variations at the click of . .ouse,
never mind that the kids may not have the slightest idea of the meaning,

Nowadays many teachers and some students ackniowiedge the fact that fancy format shouldn’t make up for weak
content. But the amazing thing is that nothing has changed that much. Everyone is still seduced by slick reports. Even when I
see my rough my rough drafis coming out of the laser writer I can’t help thinking how much betier my writing is. By no
means is this is to say that desk top publishing provides ad art tools simply to impress the reader. Page layout, graphics, fonts,
etc. create a significantly more powerful medium for communication than plain text.” The right graphic composltion can be
just as important as a well turned phrase. Why aren't these skills being taught in school along with (or even in place of)
cursive handwriting and spelling?

In any case, kids and the technology will s.ways be one step ahead (of the teachers). Now kid's are having fun and
getting A’s with multmedia reports. Students are learning a lot about media and creative expression—which is fine except
teachers often think they are still teaching history or geography.

Muitimediocrity **

Plagiarism is considered to be one of the worst sins in academics. Even with the ease of word processing, it is stll
unethical to copy another writer's words without acknowledging the source. But for some reason, cutting and pasting video
clips and sound bites is the norm in multimedia reports. Why are students are expected to create their own original text, but
when it comes to finages they can only re-purpose or edit someone else’s footage? Certainly there are differences in the media
and in the technology, but careful thought should be given before we lower our standards or redefine the ethics of what
constitutes creative composition and original thought.

The ease of casual cutting and pasting fmages gives rise to enormous temptation. If you can’t find the right image (or If
the right image is the wrorig format or coutrast) why not use another one to make the point (even more effectively) . When
students couldn't find a picture on the GTV videodisc to illustrate 2 battle in the War of 1812 they conveniently used one of a
carriage crash in New York instead Somehow it illustrated the feeling of destruction which the students wanted to convey.
Nobady seemed to mind very much. Another group of students trying to fllustrate a scene from the Greek myth of Cupid and
Psyche used footage from the Visual Almanac to convey the emotion of anger. The clip was high speed photography of a Coke
bottle being smashed with a hammer. To their credit they discussed whether their choice of visuals was legltimate and
decided they were operating in the realm of creative expression. Unfortunately the emotion they clicited with such an
anachronistic juxtaposition had more to do with laughter than anger. There are surely hundreds of better anecdotes about
this academic variation of artistic license.

The Isstie Is not new or unique to multimedia. We can, and should, learn where the limits of academic accuracy lie by
examining related media. It is a problem that many filmmakers have wrestled with. Gompare the examples just cited with the

**National Geographic, cover, Feb. 1982
*If the cobbler's son had shoes I might have found time to include lustrations in this paper
[ 1] .

term coined by Ted Nelson
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standards of accuracy of Ken Burrs. The Civil War documentary flmmaker, s always concerned with how far the flmmaker
can go. Putting the voice of one soldier complaining about his morning coffee while showing the picture of another soldler
holding a tin cup is the kind of equivalence that s legitimate. On the other hand, usirg the photo of a corpse at Antietam to
{llustrate the quotation from a soldier at Gettysburg is not, in Burn's view.”™* We may expect professionals to be more
conscientious about academic standards than students, but notice our doubie standard with which we make a distinction
between a student's written text and a student's rrultimedia fmages.

Manipulating Information

One of the great benefits of multimedia s the interactivity which allows the user to dive into data and “manipulate

information.” With semantic irony, that double-barreled phrase takes on a negative connotation in another context not so far
removed.

“There's such a dangerous power to manipulate in film. Jean-Luc Godard, one of the fathers of new-
wave films, was famous years ago for saying that film was the truth twenty-four times a second. But I

think it can also lie twenty-four times a second.” * (Of course Macintosh QuickTirme movies cun only lie
ten to dfteen times a second.)

More ominous than transparent amateu- efforts are the programs created with professional Hollywood high production
values which disguise the extent to which the producer has manipulated the interpretation of the information. Two of the
most effective techniques of the designer/producer are:

o the soundtrack. Volce, background music, 24-track mixers, etc. can elicit powerful emotional responses.
Producers of TV commercials know how to bring the viewer 1o the edge of tears within a 30-second spot
in the middle of a basketball game.

e fast cutting montages. The rapid juxtaposition of images in the best MTV tradition (almost subliminal) can
become propaganda more than exposition.

Some multmedia producers have perfected both of these techniques in so-called “synapse sequences” which leave the
viewer's mind gasping foz breath as it races in vain to keep up with the viewer's emotional response.
1

The issue is not simple. It has as much to do with the difference in mediutn as with any moral position. “Film is not
equipped to do what a book does, which Is o attain profound levels of meaning and texture. But film has the power 10 reach
profound levels of emotion.... I think that in allowing history to be defined and presented exclusively by the academy, we've
bled it of its powerful emotional aspect....I believe film is uniquely equipped to transmit that kind of power. It can be our
Homeric form...1 don't want 1o oversell my medium, because it is so easy for it to fall into iresponsible hands that would

promote our dangerous national addiction to images designed to manipulate us.”** For Burns the dilemma is to find the
middle ground between being too academic and absteact on the one hand and succumbing to the formulas of Madison
Avenue.

From the particular to the general

The problem cited above of using images to support writing is not easily overcome. Even if the multimedia author is
consclentious about researching “accurate” pictures, another problem remains when the particular case is meant to,,
represent a general trend. When unemployment rises one tenth of a percent, TV news shows a graph and then brings its
cameras into the living room of Joe Smith to more effectively convey to the viewer what it can mean to lose your Job. The use
of such case studies s a responsible and important part of media. Generalities can leave the viewer detached with only a
superfictal understanding. Images capture the viewer's imagination and provide a richer setting in which ideas can be
visualized. While sentences or statistics can be abstract and general; pictures are atways particular. The average family has 2.1
children, yet no home has such a portrait sitiing on the tnantle. Joe Smith may share many of the experiences of the newly
unemployed, but they are not trying to support Mildred, his live-in mother-in-law.

Howard Becker points out that all photographs are about particular situations, but that they are inevitably interpreted as
representing general context. If generalizations were not implied, viewers would be much less interested in the pictures. For

***Ken Burns; "The Arrogance of the Present is to Forget the Intelligence of the Past, American Heritage
*ibid.
**ibid.
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example, Owen’s photography book is catied Suburbia, not “Livermore” because if it needs to make a statement about
American life in general, not about a particular town in Calfornia,”

What are the criteria for choosing representative images? How does the viewer extract those aspects which have general
relevance and dismiss those which are unique? Anthropologists and some psychologists whose main research methodology Is
the case study may have some answers. Multimedia may also provide its own new solutions as we shall see later.

Seeing is Belioving—and vice versa

We take it for granted that seeing is believing. It is both the power and the danger of visual learning. We have all leamed
10 believe that the earth rotates on its axis, but everyone of us, including astronomers, still sees the sun sinking into the ocean
at sunset. We should be saylng “earth rise.”

Here's a liule verse which surns it all up—with thanks to Kathy Wilson and apologles to Michael Jackson:
. .Who Knows Where the Truth Lies?
e The dayis 24 hours long,
*  The teacher is never wrong.
e When we see the sun rise,
*  We forget the truth les.
e Ir'sday, its night.
o It's black, it's white.

Learning how different frames of reference affect what you see is one of the objectives of “playground Physics” the
visual Almanac. When viewers watch the visual illusion of a ball rolling across a spinning merry-go-round they “see” the path
of the ball as a pronounced curve outward. Some with enough background in physics know better—It's actually traveling in
a straight line.” On-line measurement shows that neither is exactly right. The path curves slighty inward (because of
friction).

One of the compelling advantages of the Visual Almanac videodisc s that it presents a real-world view which can draw
students in, motivate their learning and provide a rich visual scene upon which they can build and apply conceptual
frameworis. One of the disadvantages of videodiscs Is that the content cannot be readily manipulated. You cannot speed up
the rotation of the merry-go-round or experiment with changing the weight of the ball, etc.

However, as TV goes digital and computers “go video” it will be easler to simulate these variations by compositng the
elements together on the fly. One of the prices we will pay for this progress is the credibility of the image. It will become
harder and harder to distinguish between footage which has been recorded and that which has been synthesized. It will all
seem equally real. Voyager mission fly-bys of the planets have ylelded spectacular footage which JPL has used to create low
leve! fly-overs of 3-D terrain maps. The computer will increasingly follow n the footsteps of the world of cinematic special
effects. It remalns to be seen whether synthesized computer simulations will be enhanced by real-world look and feel or
whether they will further undermine our faith in believing what we see.

In any case there is 2 new phrase afoot. “I'll see it when I belleve 11.”* That's one possible explanation for the verdictin
the Rodney King videotaped beating trial. It also may explain public reaction to tne Clarence Thomas cenfirmation hearings.
The public was profoundly divided between those who thought Thomas was lying and those who thought Anita Hill was lying.
One might expect to find some correlation by gender, race or age. There was an overwhelming correlation, but it was not by
any of these categories; it was by political affiliation. Among the public at large, registered Republicans believed Thomas,
Democrats believed Hill. As every magician and 3-card monte con artist knows people will see what they beljeve (or what you
can trick them into believing.)

Some Interesting discoveries about what people see vs. what they think they see were made as long ago as 1920 when
Lev Kuleshov conducted an experiment in the cut-away. His group “took three identical shots of the well-known ... actor
Moszhukin and {nter-cut them with shots of a plate of soup, 2 woman in a cofin and a little girl.... Audiences exclaimed at

*Howard Becker, "Do Photographs Tell the Truth”, Aferimage
*Robert Ornsteln; Pyschology of Consciousness
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Moszhukin's subtle and affective ability to convey such varied emotions: hunger, sadness, affection.”*” The actor's
“enormous talent” in using the subtlest facial expressions to reveal such different reactions was completely invented by the
audience who projected their own feelings. The juxiaposition of shund can be similarly effective. Simply changing the sound
can redirect the viewer’s focus and interpretation of a picture.

Realer than reat

In the early days before we called it multimedia, 1 was testing users with the Aspen Movie Map (the surrogate travel
videodisc system we developed at MIT). The subjects were people who would soon be visiting Aspen for the first time. In her
explorations of the town one woman headed north on Mill Street. The footage ended after a few hundred yards as the road
headed out of town. Due to a bug in this alpha version of the system, she couldn’t even turn around. The program had to be
restarted. She ended up spending about an hour exploring the virtual emvironment of Aspen and had learned to avoid heading
out of town on Mill. When she visited a week later, she was instantly familiar with the town and very confident finding her way
around. At one point she was invited to visit a friend’s home on Re ' Mountain. The friend gave her instructions over the
phone. “Turn left on Mill Street and drive north for 5 miles...”

“Well, ok.... But I don't think you can do that!” she responded dubiously.

There are hundreds of examples of the power of multimedia. Media can be more powerful and memorable than reality.
A number of reasons come to mind:

o Mulimedia is interactive, So is reality, But in many cases the computer version has been customized to
encourage fast, easy iterations and variations which are often cumbersome to test in reality. The user often
can form and test hypotheses within much shorter time frames (or atiention spans).

o It's repeatable. Digital media is infinitely repeatable. Reality never repeats exactly. In a crucial close call
or spectacular play in a football game, I remember the slow-motion replay from multiple angles much
better than what 1 saw with ty own eyes in the stadium.

o It can be authored, filtered, choreographed and edited for specific purposes in a way that reality can’t
There is no background music in reat life, no scriptwriter or director assembling the plot in advance. We
only do it retroactively (unless we spell Director with a capital D.)

White Lies

The weatherman stands in front of a blue background gesturing at empty space; the viewing audience ses clouds racing
across the Europe and high temperature marks superimposed upon a map of England. The weatherman views and adjusts his
positioning with the aid of an off screen monitor carefully placed so he can pretend to be looking at something else. In the
beginning monitors were off to each side to foster the pretense that he was looking across the map, but few were fooled.
Many stations also used to wipe from one meteorological map to another while the weatherman pretended 1o slide a vertical
multion across his virtual stage. That definitely fooled nobody. Today the pretense has vanished. The monitor is placed next to
the studio camera, so the weatherman can look directly at the audience while he gestures as if he had eyes in the back of his
head. The maps switch without fanfare and the commentary makes the transition in mid-senterce.

The format has become the standard way conveying information in the most understandable way. The “tricks” are so

widely known that you use the example of the weatherman to explain the technique of chroma key to someone rather than
vice versa.

In this case the truth lies, but it fs a little white lie which everyone accepts. It does no harm precisely because it has
become a convention and because the illuslon is in form, not content. Por contrast consider infra-red sateiite photos of
temperature gradients. These look for all intent and purpose like radar views of cloud patierns. While there is a high
correlation between the two, they really represent different data. When one is misrepresented s the other, the
misinformation is less benign.

Learning becauso the truth lies

1t may be tempting to assume learning Is best served by access to the whole truth. Paraduxically teachers often find
themselves leaving out parts of the picture so not to overwhelm beginning students with unimportant complexity. Imagine if
you couldn’t teach basic Newtonian physics without resorting to relativity. Many lies are told in the name of simplification.

"James Monaco; How lo Read a Film
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“Don’t worry about that now, you'll get the full story next year.” “This is the totally elastic collision between two bodies on 2
frictionless table.”

Designers often simplify the underlying model not just because it is too complicated to teach to the student, but because
it is too hard for them to figure out how to teach it to the computer.

Multimedia educators like Sam Gibbon set incredibly high standards for belng honest with their student audience. They
are as accurate and complete as they can be and add disclaimers whenever they have had to leave out or fudge any aspect.
Yet, afier being so conscientious and responsible they are discouraged to find that students don't want disclaimers. It lessens
their motivation. Just as in politics and love, a simplistic lie is sometimes more desirable to hear thari the messy truth.

One problem of course is who decides what to leave out; who decides which model is right for the user?

The Probiem is the Solution

It would be easy to go on and on about the dilemmas faced by designers and users of multimedia products. However, if I
ever want to wrap up these notes it's ime to think about how some of these problems can be resolved. As with many
technologles parts of the problem can be reformulated to become part of the solution. Here are a few of cases in point:

Transparency

One of the goals which mulimedia designers take the greatest pride in is the transparent interface. Everything should be
5o clear, intuitive and obvious, the user doesn't even notice the hand of the designer; he or she is directly engaged with the
content. While this is admirable (not to mention greatly challenging), from a certain point of view it can lead in a unwise
direction. Most multimedia applications (especially simulations) are based upon some underlying model derived from the
real world. That mode! should be visible to the user; it should not be the part of the fuierface which is so well-designed that
the user never sees it. If T am looking through a single lens reflex camera, the technology is transparent—I am directly
engaged with the subject. However, if the lens has a polarizing flter on, I need to know that it is there and how using it
manipulates the image in front of me.

When the designer makes the underlying mode! explicit to the user two important things happen. First, the designer is
off the hook. He or she has taken the responsibility for being honest with the users. Limitations, constraints, simplifications
are acknowledged. Hopefully the result will be less misinterpretation and misuse. Second, users are learning not just about
the subject matter but also about modeling and representing the content. This puts a powerful tool in their hands for
constructing their own models both internally and on the computer.

Multiplicity :

As noted earller case studies pose a problem for linear visual media. They are extremely helpful because they are so
literal, but that very specificity makes generalization risky. Since multmedia is interactive and non-linear it provides a
refreshing alternative. Tens (or hundreds) of cases may be made available those users seekdng the fuller story. They are not
just stuck with Joe Smith and his family; they can, if they want, draw more complex conclusions from Investigating a wider
sample (of an unemployed single mother, an auto plant closing in Michigan, etc., eic.) To be sure, this doesn't completely
solve the problem, because each of those other cases is specific as well. Who chose them? Is each of them representative of a

general situation? Nevertheless, it allows users who want more to get a better handle on the content—and to conduct their
own investigation.

Multimedia is full of multiplicity—multiple representations, multiple points of view, multple levels, multiple purposes,
eic. As a designer It is probably not 2 good idea to take the notion that you can include everything for the user. There will
generally have to be editorial fltering. In fact, some of the mosit successful multimedia products are those in which the
author's views drive the design. In some cases, the key to good design will depend on providing the balance between
authorship (on the part of content expert) and research (on the part of the user).

Sound bite learning

Another “solution” that multimedia may provide is somewhat discouraging, In this fast-paced age of the sound bite, the
ten second TV ad and the USA TODAY picto-graph, messages are becoming incredibly compressed. It is not because we have
a short atiention span, but because our attention is being fractured by a multiude of signals competing for mind share. We
simply don’t have time to dwetl on ary issue for very long,

Believing that the multimeddia author/producer has a responsibility to be honest, accurate and open might make me old-
fashioned. The younger generation may be consuming media ata rate that doesn't allow time for nuance, depth or reflection.
while we may bemoan this development, it may becoming a fact of life for those who need to stay abreast of an increasing
flow of information. If so, then some of those very examples which sacrifice truth for the sake of a more powerful message
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may be positioning multimedia for the future which our society is building for itself—whether we like it or not. It is possible
that those who subscribe to this expediency will learn more about a greater range things that they need to know than those
who explore a narrower domain more deeply.

Critical Review

As noted earlier, most of the issues are not new or unique to multimedia. Print, TV, cl..ema, eic. al] have established
traditions about what Is kosher and what isn't. Literary criticism, film criticism, etc. are useful and necessary in the
development of their respective media. It is time for multimedia to establish its own conventions, its own rules. It is time for
critical thinking and critical review. We need multimedia critics. They should not just o look at interface, interaction and
production values but also at the representation of the content and the underlying models upon which products are built.

1 am interested in hearing from others about the issues presented in this paper, especially with regard to examples
encountered by students and teachers in classrooms. Please send any comments or examples which you think may be of
interest in furthering this discussion to me at the above listed address, fax, or E-mail.
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Society Session (M3-201A)

Towards A Research Agenda In Educational
Technology: What We Know About Educational
Technology That Can Help Schools (ISTE)

Richard Smith, Moderator

Jerry Willis, Contact

Professor and Director

Center for Information Technology in Bducation
College of Bducation

Untversity of Houston

Houston, TX 77204

fwillis@jetson.ub.edu

During the NECC 94 research sesston, the status of educationial computing bo th in the United States and internationally
will be reviewed by researchers doing significant work in each of four basic areas: utilization, imernati onal comparisons,
teacher education, and effectiveness. The information provided by this panel will expl ain what we know about educational
technology that can help schools. The p anel will be chaired by Kathleen Fulton of the United States Office of Tech nology. She

will bring her insight a..* perspective to the panel gained from coordinating 2 nationwide survey of the status of educational
technology.

Panel Topics

What Is the Barrier—Not Enough Computers or Not Enough Computer-Knowledgeable
Teachers?

Henry J. Becker, University of California—Irvine
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What Can Be Learned from International Comparisons
Ron Anderson, University of Minnesota

Information Technology and Teacher Education: What We Know and What We Need
Jerry Willis, University of Houston

Reviewing Recent Reviews of Technolougy's Impact on Learning
Peggy Roblyer, Florida A&M University

Special Session (M3-202A)
The New Vision of Assessment

Marge Cappo

Learning in Motion

500 Seabright Avenue, Suste 105
Santa Cruz, CA 95062

(408) 457-5602

ApplelLink: Learn.Motion

Key words: assessment, technology, portfolio, observation, progress

Abstrs 5t

Assessment should support the continued learning of each student. Because this vision implies a dynamic process that
continuously yields information about students’ progress, there is a critical need in education. It is the development of
innovative assessment techniques that support the emergence of new teaching strategies, reflect what we know about the
process of learning, and measure higher levels of reasoning, ’

Studies by the Office of Technology Assessment (OTA) and the Association for Supervision and Curriculum Development
(ASCD), as well as state reform movements, identify the importance of a variety of assessments. In addition to standard
written and multiple choice tests, these include oral discussion, group work, portfolios, peer grading, and observation, as
well as self-assessment and performance-based assessment. To implement these new ideas, teachers will require methods of
tracking and recording that are unobtrusive and adaptable. Also needed are assessment tasks and scoring techniques which
focus on higher levels of thinking,

This special session will address these changes in thinking about assessment ..xd examine new technology solutions that
make the difficult task of assessing students' learning a manageable and natural part of the teaching/learning process.
Special Session (M3-203A)

integrating Technology into Teacher Education:
Redefining Literacy

Robert L. Blomeyer, Jr. Roy Weaner, Dean

Dept. of Sec., Foundations & Higher Ed. Teachers College,

Teachers College, Ball State University Ball State University
Muncie, IN 47366 Muncie, IN 47306

(317) 285-5464 (W) (317) 285-5251 (W)

(317) 741-0968 (H) 00raweaver@bsurc.bsu.edu

0riblomeyer @bsnvc.bsu.edu (VAX)
blomeyer@bsu-cs.bsu.edu (Unix;
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Herk Stablke, Assc. Dir. Mtke Huffinan

Univ. Computing Services Dir. Academsic Info Systems
Ball State Untversity Indiana State Dept. of Education
Muncte, IN 47306 Statebouse
(317) 285-1843 (W) Indianapolss, IN
00hfstablke @bsuve.bsu.edu (317) 232-0808 (W)
mbuffman@ideanet.doe.state.in.us
Peggy Ransome, Dir.
Office of Professional Lab Experience
Teachers College
Ball State University
Muncie, IN 47306
(317) 285-1861
00peransom@bsuvc.bsu.edu
Abstract

The evolution of telecommunications technology as a significant force in curricular use of microcomputers has changed
the functional definition of “computer literacy”. This panel discussion brings together persons illustrating the full range of

administrators and teachers in Indiana who are regional co-participants in the redefinition of computer literacy as broader
“technological literacy”.

Within the last decade computer ue in the K-12 Schools has grown. There appears to be movement from learning
ABOUT technology to using techrology as a medium through which learning is enhanced. Not surprisingly, these trends are
causing some in Teacher Education to a questions concerning teacher preperation. For example: How has the the definition
of computer literacy changed (U.S. OTA Assessemnt 1981988)? What is actually happening with technology integration in the

U.S. K-12 schools? How does this informaton impact on decisions regarding the integration of technology in teacher
education?

Ball State University in Muncie, indiana has tritionally been considered a strong mid-western teacher education
program. The emphasis in the teacher education program a¢ BSU has been on clinically-based learning with an

undergraduate pre-service teacher preperation prograin. Fiel¢: experience is integrated as a component of most pre-service
teacher education classes at Ball State University.

In the last ten years Teachers College at Ball State University has begun to integrate technologyin teacher education. At
present, all faculty members have either 2 DOS or a Mac microcomputer in their offices, most faculty have connectivity tothe
BSU mainframes, a well equipped Macintosh laboratory is available for exclusive use by the TC faculty and another University
supported microcomputer 1ab is also available in Teachers College. Recently, the Burris lab school (K-12 laboratory school at
BSU) was remodeled and outfited with several microcomputer labs, microcomputers in every classroom and ethernet
connectivity for all the Burris Teachers.

In the last [ew years developments il telecommunications at the national and state level have created enormous pressure
to make computer telecommunications (E-mail, Gopher, FTP, WAIS, etc.) a significant part of technological literacy. In
Indiana, the IDEAnet statewide educational bulletin board system is available to all K-12 students and teachers and to students
and faculty in higher education. Students learning about classtoom technology integration at Ball State University routinely
communicate with teachers and studens throughout the state of Indizna through IDEAnet.

The purpose of this panel discussion is to bring together persons ilustrating the full range of administrators and
teachers in Indiana that are co-participants in the redefinition nf computer literacy as a broader “technological literacy”.
Participantsill include teachers, administrators, state program coordinator, university faculty and the Dean of Teachers
College at Ball State university. Each participant will persent a brief statement of their viewpoint on the meaning of
technological litetacy and provide illustrations of is defination may mean in human terms; that is what the definition means
for the everyday activity of teachers and students in Indiana’s K-12 schools and higher education institutions. Audience
participation in a question and answer session will be encouraged.
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Teaching Ethics in Computer Courses
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Key words: computer ethics, ethical decision making, teaching ethics, etnics
cases

Abstract

We, the presenters of this workshop, would like to start with an admission, which we will assume is also true of the

majority of the audience, as teachers in a computing discipline: We're a lot of things...but we're not tralned ethics
teachers.

Instructors In IS and CS programs come from varied backgrounds including math, engineering, business and the liberal
arts. This is stll true even with the number of CS and MIS degrees now being granted. But few teachers in these technical

disciplines, if any, have backgrounds in philosophy or ethics. We naturally feel uncomfortable tackling computer ethics in the
classroom.

Purpose

"This session is for teachers, computer scientists, information systems professionals, and computer users. It is meant for
those who (1) want to know more about ethics, (2) want to gain some experience dealing with ethical dilemmas, and most of
all, (3) may be called upon to teach computer ethics.

Furthermore, the session s constructed with the inexperienced computer ethics teacher in mind. A computer ethics
teacher does not need to become a philosopher in order to deal effectively with the subject matter. Sufficient background will
be provided in ethical decision making and its underlying principles. The connection between information technology and
ethics Is also explained. Real world cases are used to ilustrate the steps for analyzing a specific situation and making
defensible ethical decisions.

Overview
Among, the topics to be covered are:

o Ethical decision making

»  what makes computer ethics different

o Making ethics happen in the classroom

e Case analysis techniques

»  Choosing cases

o lising cases: requirements for teacher and students
. Managing the discussion

»  Managing the classroom

e Where to find the time

»  Howto evaluate student learning

o Suggested readings and references
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Project (M3-206A)
Interactive Multimedia Applications in Education

Gary Biller

Arizona State University
Bducational Media and Computers
Box 870111

Tempe, AZ 85287-0111

(602) 965-4960ci

Key words:

Abstract

The presentation highlights three multimedia projects developed by Technology Based Learning and Research at Arizona
State University. The projects descriptions are as follows:

Teaching Mathematics Methods Using Interactive Multimedia*

The Teaching Mathematics Methods Using Irieractive Multimedia profect is a mode! digital video multimedia
instructional program to prepare pre-service and in-service elementary teachers to integraw content, manipulatives, and
methods, into their mathematics learning. The instructional system combines digital video, audio, text and graphics to give
pre-service and in-service teachers a large variety of authentic views of expert classroom instruction using NCTM Teaching
Standards suggesting teacher methods and mathemavcal manipulatives.

Arizona State University Hispanic Math Project*

The project is an interactive video program (consisting of six compact discs) that combines digital video and animation
1o deliver instruction that is developmentally appropriate and user-friendly. To complete each lesson, students must help
cartoon characters through a varlety of mathematical adventures which require the use of measurerent devices. Each
bilingual lesson features testing, multiple learning paths, and an abundance of video vignettes in widch working adults model
occupations and skills such as cartography, cattle ranching and banking.

Arizona State University Interactive Multimedia Instructional Media Design
Course**

The Interactive Multimedia Instructional Media Design Course consists of a compact disc and incl:.ues the follow.ng
instructiona! units: Media Selection, Instructional Objectives for Multimedia Applications, Performance Assessment for
Multimedia Applications, Screen Design for Mulimedia Applications, and Formative Evaluation of Mutimedia Applications.
Credit is available via Internet.

* Funded by The Nationa! Sclence Foundation and IBM
** Funded by Intel

Revolutionary Classroom (M3-207A)
Teacher and Students as Co-conspirators in Learning

Vito M. Dipinto Sandra V. Turner
National-Louts University National-Louts University
2840 Sheridan Road 2840 Sheridan Road
Bvansion, Il 60201 Evanston, 1L 60201

(708) 256-5150 Bxt. 2629 (708) 256-5150 Ext. 2256
vdip @evanl.nl.edu stur@evanl.nledy

Key wards: muitimedia, collaboration, censtructivism

Abstract

What can transform a traditional middle school science classroom into one where the teacher and students become co-
conspirators in learning? The teacher needs to de-emphasize his or her role to the point where students become empowered
to take charge of their individual learning. Although this is a laudable goal, can it be achieved? The purpose of this
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presentation fs to describe a classroom in which the teacher consciously encouraged a collaborative and exploratory
environment grounded in constructivism, and thus became a co-learner—or co-conspirator—uwithin the classroom culture.
The classroom we will describe was part of the Hypermedia Zoo project, in which seventh-graders learned to use HyperCard
10 create multimedia research reports about mammals as part of thejr science curriculum. Based on our experience over
three years of the Hypermedia Zoo project, these elements of the classroom environment are critical in establishing the co-
conspirator nature of the student-teacher relationship: exploration, collaborative help-seeking and help-giving, student
experts, self-reflection, and teacher as model.

What can transform a traditional middle school science classroom into one where the teacher and students become co-
conspirators in learning? The teacher needs to de-emphasize his or her role o the point where students become empowered
to take charge of their individua learning. Although this s a laudable goal, can it be achieved?

Purpose

The purpose of this presentation is to describe a classroom in which the teacher consciously encouraged a collaborative
and exploratory environment grounded in constructivism, and thus became a co-learner—or co-conspirator—within the
classroom culture. In a traditional classroom, the students view the teacher as an outsider to their learning and social

culture. In this student-centered classroom, co-conspiracy developed when the students invited the teacher to be part of their
culture. . .

The Curriculum

The classroom we will describe was part of the Hypermedia Zoo project, in whicli seventh-graders learned to use
HyperCard o create multimedia research reports about mammals as part of their science curriculum. Each student
observed, recorded and illustrated the pbysical characteristics, locomotion, and behavior of a specific mammal during four
field trips to a z0o. Then they determined what inforrmation would be included «n their report, organized it into screen-size
cards, finked the cards of information together in 2 meaningful way, and presented their report as a multimeda document
incorporating text, scanned graphics, videodisc images, recorded sound, and QuickTime movies.

The Leaming Environment

Based on out experence over three years of the Hypermedia Zoo project, these elements of the classroom environment
are critical in establishing the co-conspirator nature of the student-teacher relationship:

o Exploration. The teacher encouraged active, individual exploration in the hypermedia environment from
the start. This exploration stage was critical in establishing multiple kinds of expertise among the
members of the class.

o Collaborative belp-seeking and belp-giving. By modifying a choose-your-own-adventure stack, the
students developed basic authoring skills for their HyperCard toolkit. In the process they learned to rely
on one snother to answer questions, solve problems, and acquire new information about HyperCard.

o Student experts. After the students started work on their mammal stacks, the teacher asked for volunteers
to become experts on specific techniques: scanning, accessing the videodisc, recording audio, digitizing
These students then became responsible for teaching their classmates how to do these things and for
troubleshooting any problems.

o Self-reflection. Students journaling provided an opportunity for metacogaition and also provided a self-
assessment tool allowing students to set their own learning goals.

o Teacher as model. The teacher's role was two-fold: to model effective help-giving behaviors and to
explicitly encourage students to share neat things they have discovered.

As students and teacher became co-conspirators in this classroom, they both learned, in the words of one student, * a
lot of neat things.”
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Revolutionary Classrooms (M3-2078B)

Analyses of Animals via Computer-Supported
Intentional Learning Environment (SCILE)

Jeanne Fischer Patty Knox

University of Massachusetts at Lowell J.F. Leonard School
Center for Field Services and Studies 60 Allen St.

Read Hall Lawrence, MA 01841
One Universily Avenue (508) 682-9172

Lowell, MA 01854 knoxp@woods.uml.edu
(508) 934-4650

JSischerj@uwoods.umi.edu

Key words: constructivist, internetworked, database, collaborative,
knowledge, schema

Abstract

CSILE (Computer Supported Intentional Learning Environment) was conceived at the Center for Applied Cognitive
Science at the Ontario Institute for Studies in Education. It has been the subject of a research study since1986 and in1992 it
was sponsored by Apple ComputerUs External Research Group. Leonard School of Lawrence was chosen as one of six pilot
sites throughout the United States. Leonard School is an inner-city public school that serves a multi- linguistic minority of low
to lower middle class population. As a Revolutionary Classroom session, the students in Ms. Paity Knox's 7th grade class wiil
present their Analyses of Animals Projects and demonstrate the CSILE software program.

Ms. Palty Knox, a seventh grade Leonard School Spectal Education teacher, in collaboration with Jeanne Fischer, a
Doctoral student of The University of Massachusetts at Lowell developed a CSILE based collaborative knowledge-building
teaching model. The teaching model is best characterized by the following quotation from Dewey (1963): The principle that
development of experience comes about through interaction means that education is essentially a social process. This quality
is realized in the degree in which individuals form a community group.

The presentation will emphasize the social constructivist approach in acknowledging CSILE software as a Reognitive
100l.S CSILE is a hypermedia system built around a student-generated database. It represents the future of collaborative
software as a “knowledge habitat where cognition enhancers (or mind tools) leverage old siills and teach new ones; where

mental abstractions are reified into concrete, manipulable objects; and where “intelligent others” mentor the user” (Carlson,
1992).

Design Principles

The design of the teaching model is guided by the goal of maximizing the value added to knowledge—either the public
knowledge represented in the community database or the private knowledge and skill of the user. The overall principles for
the teaching model are based on constructivist learning theories and characteristics of networked learning projects:

e  Learners become more insightful and thoughtful knowledge workers,

¢ Learners use metacognitive strategies ard skills.

e Learners promote comprehension by means of monitoring their understanding.
e Learners exploration is encouraged by support for sustained inquiry.

o Learners work as active agents in the construction of their own knowledge.

o Learners are contributors to the collaborative knowledge base of the learning community, in addition to
being users of others’ data and expertise.

o Learners focus on current, real, complex phenomena or events. This focus provides 2 motivating context
for learning, inquiry, and collaboration.

= learnersatiempt to create closer relationships among previously disparate communties
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e Teacher and Researcher monitor the knowledge-construction activities via the CSILE software capability of
making the learning process overt.

Software Components

CSILE is a multifaceted software system that is still evolving through ongoing research. In CSILE, the basic knowledge
object is a note/idea. Notes are the object of inquiry and are compiled into note complexes within knowledge building
environments. Students work cooper- atively 10 elaborate and upgrade information on-line with the sup- port systems within
different knowledge building environments—in~tuding data explorations, explanatory skills, how-it-works analogy, and
publication environments. The idea of a knowledge building ensironment is that knowledge is brought into the environment
and something is done to it that enhances its value. Tools avail .ble in the environment are means which the value-adding
work is done. ‘

All of CSILE's component features are intended to enhance the potential of the communal database for collaborative
knowledge building (Brett & Oliver, 1991).

e Itis a multi-user database for systematic retrieval or organized information via access to internetworking.
»  Itisatextand graphic tool for students to use in producing their own project material.

e Itcan bea multi-user database of public notes with facilities for retrieval by Key words and other note
attributes.

e Itcan bea communication medium through its commenting, importing, exporting and notification
factlities.

e Itcan function s a medium for collaborative knowledge construction, through features such as note-
linking and coauthoring capabilites.

Revolutionary Classroom {M3-207C)
Science for a Brave, New World

Terrie Gray

461 Tiger Tail Lane
Paradise, CA 95969
(916) 896-9782 xt. 38
igray@cip.org
Applelink: tigre.edlech
America Online: TzrieG;

Key words: science, middle school, curriculum, telecommunications,
HyperCard

Abstract

Today's students need tomorrow's skills: today's teachers need tomorrow’s tools. This paper dest dbes strategies for
utitizing the best of the currently-available electronic resources in a science curriculum which doesn't “Throw the baby out
with the bath water,” but preserves proven strategics from the past—field work, hands-on laboratory activities, and textbook
studies.

Background

In 1993, Chico Jr. High School integrated its computer and science departments, Prior to 199 the course offerings for
7th-grade students consisted of a menu of electives—students were allowed to choose one or two semesters of Life Science,
Earth Science, Health, or Physical Science. In the new program “the sciences” are taught from a more integrated, thematic
approach. All students are required to take a full year of science in the 7th grade and a combination of a semester of Health
plus an elective semester of sclence in 8th grade. The science department teachers met during tire 92-93 school year to plan
a program that satsfied the curriculum objectives previously achieved through both science and computer departments. The
following goals and objectves were identified:

“Recreatiry the Rerolution” 71

Q
QY

IToxt Provided by ERI




Processes to experience—All students will be able to:
e write a plan to complete 4 project

o block out dasly aciviles—establish a work agenda

e record progress in a journal

e create documents and supportive materials (e.g., videos, stacks, posters)
o synthesize information

o read, interpret, and create graphs, charts, and tables

o use the CD-ROM encyclopedia to access information

o collect data, analyze it and write summary statements

o design, conduct, and report lab procedures o test hiypotheses

Computer Technology Skills students are to acquire include:
o word processing (spell checking and other editing; prindng)

o HyperCard (chapler reports; flash cards; animations; controlling video disk player)
o useof paint and draw tools in MacPaint (and/or HyperCard)

Spreadsheet/Batabase (entering data into; gathering data from; simple calculatons)
o yse of the scanner, CD-ROM, and Video disk resources

Scientific Content to cover in every 7th-grade course
s scientific method

» transfer of energy (blotic and abiotlc cycles)
*  using lab equipment safely

e conservation of mass and energy

o diversity, cycles, and change over time

o practical applications of sclentific principles
e socal responsibility

Practice

The author’s 7th-grade class began with the first unit from Science 2000™, an investigation of the disease KURU as it
was manifested in the Fore tribe of Papua, New Guinea. Topics covered included scientific inquiry, body systems, disease
theory, the influences of society and environment, and the historic development of New Guinea. Students worked at the
computer to analyze the spread of the disease, 0 view video clips of the tribe and their villages, 1o work through relevant
simulations, and to gather information. We also had weekly use of a traditional science lab for studies of cells, tssues, and
senses,

The next unit was devoled to an extensive study of a nearby National Wildlife Refuge. Students prepared for the field
study by text study and by guest speaker presentations on species identification, energy cycles, refuge management, and avian
morbidity and mortality. On the field trip students performed population counts, identified bird species, calculated the
amount of food grasses in the refuge, observed gross dissections of birds felled by cholera and lead poisoning, studied
macroblotic and microbiotic water organisms, dissected ow! pellets, and reported on signs of wildlife on a walking tour of
the refuge. Technology was used in partial support of this unit: We hope that future refuge units will be supported by a
telecommunication component: it would be wonderful to exchange information with distant students who have access to
wetland studies in a different migratory flyway.

The study of ¢cology was continued with the next unit which also focused on teaching students to use HyperCard.
Students were required to create sets of flash cards and to ilustrate concepts like the water cycle and nitrogen cycle. The final
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project for the unit required them to focus on what most interested them. The stack created on this topic was to utlize
scanned images, animation, and buttons that linked to video disk sequences.

The most compelling use of technology in the author’s 8th-grade sclence class was participation in AT&T’s Learning
Network. Students used telecommunications to conduct a strvey about the eating habits of their peers across the nation. This
study generated a need to know how to use a database and spreadsheet and provided opportunities to apply learning
personally. At the conclusion of the project, students shared their Andings with the community at an open house. It was
especially gratifying 10 see school district administrators and our state assemblyman in attendance! Students remarked: I
have taken a peek into the future...” “It's almost as though the walls in the classroom have been pushed out about ten feet

and the door left open.” “I'd say that this knowledge will benetit me for many years to come, and that the project will be one
of the greatest educational experiences of my life.”

Final Remarks

The Chico Jr. High School community believes that the restructured science program is truly revolutionary and will
empower students 10 seek and manage information effectively. We will continue our efforts to strengthen and extend the
infuston of technology, especially telecommunications, into the curriculum, and invite potential partners to contact us.

Special Session {(M3-302A)

Cross-Classroom-Collaborative Learning: Circle Mentor
Teachers Share Networking Expertise

Margaret Riel

ATET Learning Netuwork
943 San Dieguito Drive
Encinitas, CA 92024
(619) 943-1314 (W)
(619) 942-0734 (H)
mriel@attmail.com
mriel @ueber.ucsd.edu

Philip Noel

PO Box 845

Clarenville, Newfoundland
Canada AOE 1)0

(709) 466-7508 (i)

(709) 466-7558 (W)

Glare Blaha Devine

North Dover Elementary School
1759 New Hampishsre Ave.
Toms River, N 08755

{908) 505-5860
(609)693-1659 (1)

Dave Grott

Alden Place Elementary School
PO Box AA, Alden Place
Millbrook, NY 12545

(914) 677-3486
(914)462-6927 (H)

Susan Hess

IS71K

215 Heyward Street
Brooklyn, NY 11206
(718) 385-3502 (Librasy)
(718) 429-5237 (H)

Bill Burrall

Moundsville Junior High School
401 Tomlinson Avenne
Moundstille, Wv 26041

(304) 843-4440 (Office)

(304) 843-4443 (Classroom)
(304) 242-6539 (H)

Marilyn Wall

Jobn Wayland Elem:entary
Rt. 1. Box 30
Bridgewater, VA 22812
(703) 828-6081

(703) 289-6212

Sands Norgaard

Villuge Elementary Schonl
100 School Lane

Hilton, NY 14468
392-3966 (School)
392-3450 (Suitchboard)
293-3712 (H)

Key words: educational telecommunication, curriculum development,
networking
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Abstract

Currently many educators are working to support and design technology that will connect classrooms and make
possible new learning communites of learers. Developing the technical structure is only the first step of the process of
creating these communities. Learning how to integrate telecommunications with classroom instruction and 10 collaborate
with distant peers Is the new skill that teachers and students need to develop.

This panel is composed of Mentor Coordinators from the AT&T Learning Network, who are experts in cross-classroom-
collaboration. They have been sharing their expertise year after year by helping new users learn how to work in collaborative
groups o accomplish their educational goals. They will discuss classroom management and integration strategies that are
effective for integrating telecommunications with classroom instruction.

Specifically they will:
1. Describe how they have used project on the Learning Circles to accomplish district technology plans and
currdcutum frameworks.

2. Discuss critical factors in the planning of Learning Gircle projects and advice that they give to other
teachers as teachers for successful student learning through team work with others.

3. Address issues concerning the technical design of communication software and technical support for
cross-classroom teamwork.

4 Detail how the effect of telecommunications on students in terms of learner outcomes such as student
involvernent, creativity, global awareness, problem solving, and research skills.

5. Describe personal and school level changes that result from cross-classroom collaboration among
teachers.

Project (M3-308A)
Hot Tips for Inclusion with Technology

Kristen Eichleay and Carol Kilroy

Boston Public Schools Special Education Technology
Resource Center at Emmanuel College

400 The Penway

Boston, MA 02115

(617) 635-9079

AppleLink CG0409

Key words: inclusion, disabilities, assistive technology, mini-authoring,
muitiple intelligences

Abstract

Restructuring and the inclusion of students with special needs are presenting new challenges to educators. The Boston
public Schools Special Education Technology Resource Center at Emmanuel College is trying to address these challenges. A
variety of information has been compiled and/or developed by Center staff to facilitate the process of inclnding students with
disabilities in general classrooms with the assistance of technology. This information is summarized in an article entited “Hot
Tips for Inclusion with Technology" in the December/January 199394 issue of ISTE's The Computing Teacher journal.

Suggestions presented to assist teachers in creating the opimal environment for a heterogeneous group of students
involve awareness/use of the following approaches/strategies:

o Aninitial technology-based evaluation by an outside agency for any swdent having severe disabilities
o Mini-authoring software which can be authored or customized to meet individual student needs

. Feacher und student learning styles

+  Multple intelligences

s Whole language
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o Alternative/authentic assessment

¢ Cooperative learning

o “Brain-based” and “Accelerated” learning

o Adapted access to the computer to accommodate the multiple needs and intelligences of students

The Center received an Apple Education Leadership grant for the 1993-1994 school year entilled Inclusion with
Technology: The Power of Diversity. This grant has enabled nineteen of Boston's exemplary regular and special educaticn
teachers involved in the inclusion of students with disabilities to explore and expand upon the “Hot Tips for Inclusion with
Technology.” Using Macintosh computers in their classrooms, the teachers are investigating approaches listed above, as well
as other areas of interest to them.

In addition, the Center is collaborating with CAST, Inc. of Peabody, MA on the Equal Access Model Inclusion Project at
the Harvard-Kent Elementary School in Charlestown, MA. This project will be expanding o other schools in Boston which are
involved in the Superiniendent's Implementation Plan for Inclusion. In this project computers are serving as a catalyst for
changing the attitudes and approaches of teachers in inclusive settings.

Project (M3-308B)

Enhancing Learning with Technology: Fitting the Toy
to the Task!

Thomas Morgan

Central Virginia Governor's School
3020 Wards Ferry Road

Lynchburg, VA 24502

(804) 582-1104

Fax: (804) 239-4140
morgan@ctgs.schools.virginia.cdu

Key words: student learning, computer technology, classroom integrating,
cognitive processes

Abstract

As computer technologies become more prevalent in schools, it is essential that educators harness the capabilities of the
technologjes to enhance student learning in all subject areas. Currenty, national surveys show that computer technologies are
not used extensively to enhance instruction. Rather they are used mostly for computer programming and literacy classes—
that is to teach students about cor. uters!

Integrating technology into classroom {nstruction is not 2 simple task. Teachers need training on how technology can be
used 1o support the cognitive processes students use when they learn, With 4 grant funded by VQUEST, the initiative to reform
mathematics and science education in Virginia, a simple paradigms developed that links the implementation of technologies
o the cognitive theories about how students learn, The paradigm provides practitioners with four checkpoints 1o consider
when planning and cvaluating implementatons of computer technologies in subject areas. The checkpoints are used 1o
evaluate if technologies are being used to:

o cxpose students to multiple variations of new concepi-
o increase student productvity

o« cngage students at higher levels of Bloom's Taxonomy
o actively fovolve students in the learning process

Using the materials developed for a series of seminars for Virginia educators, (he presentation will provide an overview
of the paradigm which can be used for all grade levels and subject arcas. The presentaton is aimed at divistorvbuilding level
administrators and key teachers who are actively involved in deciding how technology will be used in their school divisions.
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Project (k13-308C)

Electronic Performance Support Systems as
Electronic Texts

Kent L. Gustafson. Ph.D) Thomas C. Reeves, Ph.D

Dept. of Instructional Technology Dept. of Instructional Technology
607 Aderbold Hall 607 Aderbold Hall

The Unirersity of Georgia The University of Georgia

Athens. GA 30602 Athens, GA 30602

(706) 542-3810 (706) 542-3810
kgustafs@moe.coe.uga.edu treetes@moe.coe.tiga.edu

Key words: electronic performance support, performance support systems,
instructional design, electronic text

Abstract

This project describes the utilization of electronic performance support systems (EPSSs) as tools in graduate courses in
instructional design and cvaluation at two universities, The University of Georgia in the USA and Edith Cowan University in
Australia. Electronic performance support tools are one of the primary applications of computers in many fields including
engineering (e.g., CAD/CAM systerns), medicine (e.g., medical diagnosis systems), and management (e.g., decision support
systems) (Gery, 1991). EPSSs are a special type of computerized support system that integrates a knowledge base with
practical tools required for a specific type of job. Some EPSSs even include aspects of expert systems, such as decision
support.

Body

A comprehensive EPSS might contain three major components, 1) an information base, 2) a set of productivity tools, and
3) decision support programs. In recent years, there have been efforts to develop performance support systems for
instructional designers, especially for designers who produce training for business, industry, government, and the military
{Merrill, 1990). In one sense, instructional design (ID) EPSSs are extensions of the many and varied tools that insiructional
designers use in their everyday work. A functionally useful ID EPSS should enhance any of these everyday tools that can be
improved upon within a computerized environment. For example, an 1D EPSS might include project management software

because such software, properly used, is more powerful than the printed calendars and hand-drawn time lines that
instructional designers may have employed in the past.

One of the first large scale EPSSs for professional training developers was /1) Library, developed for the Tralning
Support Group of Apple Computer (Gustafson & Reeves, 1990). 1) Lébrary has four major levels, 1) an overall instructional
design (1D} model; 2) seven ID functions; 3) activities associated with each function; and 4) tools to complement each
activity. A second EPSS, Evaluator’s Toolbox, was developed specifically focused on integrating information about evaluation

with a set of electronic tools to carty out evaluation activities. Both of these EPSSs have been used extensively in three courses
at The University of Georgja.

In 1993, the use of /D Library and the Braluator’s Toolbox was extended to the Department of Computer Education at
Edith Cowan University in Perth, Western Australia. The programs are available to students in two courses there.

Qur conclusions are as follows:

1. Graduate students generally adopt a businesslike manner with respect to using these EPSSs to assist with
their course projects. Since many of these assignments are team-based, students tend to use those
functions and tools that correspond to the roles they play on their respective teams, e.g., project manager,
instructional designers, or evaluator. They adapt the tools in EPSSs to match their specific needs.

2z Student atiftudes are extremely positive toward electronic resources such as the /2 Library. Students also
use a number of traditional text resources.

3. luis difficult to attribute the dramatic improvemients observed in the quality of course assignments to the
use of the EPSSs alone because nany other factors are constantly changing In the learning environment
that also affect project quality. However, students and faculty de attribute a significant part of the
iinproventent to the guidance and tools they find in the EPSSs.
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4. There are major areas for improvements in the EPSSs investigated in this study. In particular, their overall
design and interactivity can be enhanced to take advantage of improvements in authoring systems.

We feel (as do the students and faculty) that instructional design students should continue to work with EPSSs during

their professional preparation. Although the preliminary investigation into the effects of these EPSSs seems generally positive,
much additonal research and development remains.
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Special Session (M3-310A)

The Star School Program: Resuits from the
Congressionally Mandated Study

Naida C. Tushnet Diane M. Manuel
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Los Alamitos, CA %0720 Los Alamitos, CA 90720
(310) 598-7661 (310) 598-7661
ntushne @eis.calstate.cdu dmanuel@eis.calstate.edu
Anne Chase Mary Ann Millsap
Abt Associates Abt Associates
55 Wheeler Street 55 Wheeler Street
Cambridge, MA Cambridge, MA
(617) 492-7100 (617) 492-7100
achase@ssi, edc.org mmilsap@ssi.edc.org
Key words: distance leaming, policy, technology, equity, reform, staff
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Abstract

The U.S. Congress enacted the Star Schools Program Assistance Act of 1988 and reauthorized the program in 1991,
Federal guidelines for the Star Schools projects include three distinct, and not always compatible, objectives: equalizing
educational opportunity, integrating technology with other aspects of educational reform, and developing and demonstrating
“cutting-edge" applications of technology. Federal policy, technology use, and staft development were all major contributors
to the outcomes of Star Schools projects.

Contributing Factors

During the past decade, new communication delivery technologies have proliferated. The federal government, through
the Star Schools Program Assistance Act, has encouraged:

..improved instruction in mathematics, sclence, foreign languages, and other subjects, such as literacy
skills and vocational education...to serve underserved populations, including disadvantaged, flliterate,
limited-English proficient, and disabled students through distance learning technologies. (Education
Acts, Amendments, 1991)

The Ofiice of Educational Research and Improvement (OERI) of the U.S. Department of Education (USED) hias provided
funding for three successive cycles of two-year Star Schools projects. Congress acknowledged the importance of assessing the
program by including a requirement for an evaluation of the Star Schools Program in the 1991 reauthorization. This paper is
hased on that mandated report to Congress (Tushnet et al,, 1993).

Even though communication technologies were primarily targeted for use in school settings, most of the Star Schools
projects were organized by institutions or consortiums with limited knowledge of the needs or the environment of the

“Recreatinig the Rerolution”

« 100

IToxt Provided by ERI

~4
~




primary users: school personnel and students. In essence, teachers, along with school and district administrators, played a
limited role in the creation of Star Schools projects.

Star Schools projects typically transmit whole courses and course supplements, via satellite, for use in school
classrooms. Site visits and interviews with project personnel revealed that far fewer classrooms participate in live, interactive
broadcasts than anticipated. Estimates of the percentage of classrooms that use Star Schools distance-learning programs on
tape range from 50 to 90%. Even at the low end, this g attern constitutes a major deviation from how the program was

concetved. This paper focuses on the reasons participants said they used videotape rather than live broadcasts and the {ssues
raised by those reasons.

Star Schools projects provided two types of staff development: (1) Technical assistance to schools on course content
and the technology itself, and (2) generat staff development on a range of education-related topics. Projects were far more
likely to engage in (and were more successful with) project specific staff development than general staff development.
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Abstract

By the Year 2000, more than 75% of the Nation's teachers will have left teaching. Many school personnel lament the
arrival of newly-cectified colleagues no better prepared 1o uise technology than thetr forebears of thirty years ago.
Notwithstanding this, the role of pre-service teacher preparation in the development of technology-competent teachers for
tomorrow’s schools has been insulficiently examined. Therefore, a panel of experts will lead 2 90-minute discussion on the
relevant policy and practice challenges for teacher education. The audience will help generate content by partictpating in 2
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debate designed to identify specific problem elements for future thought and action. To accomplish this, 4 “concept
mapping” software application will be used with a large-screen projection facility. Audience perceptions will be entered as
they are raised. Concepts will be displayed, and simultaneously discussed. Results will subsequently be made avaiiable to
participants and to the NECC conference organizers.

Overview

This panel presentation will examine the role of teacher preparation’ in the advancement of school improvement
through technology. The four panelists will discuss the issue from their unique professional perspectives: Federal
government, elementary school, USA undversity faculty, and UK university faculty.

Niki Davis

Dr. Davis will discuss the need to support instructional technology (IT) at all levels of educational policy and practice.
Davis observes that such support needs improvement in several countries. Research shows that new teachy rs are emerging

from their pre-service experience inadequately prepared to integrate technology effectively into their own professional
repertoires.

Although conditions vary among nations and institutions, certain themes for success are evident, Teachers of teachers
need to develop effective technology practices in their own instruction as models for their students to emulate. Accordingly,
technology must be infused into the “whole cloth™ of teacher preparation, rather than presented as a separate adjunct t¢ it.

Planning, coordination and leadership, linking teacher preparation institutions to school-based teacher mentoring is
critical, as is strong support for technology infusion at the highest management levels of all participating institutions. Faculty
in teacher preparation institutions themselves need ongoing training and support; otherwise, a key component of school
improvement s left unaddressed. Davis urges educators and policy-makers to encourage and back more in-depth qualitative
research on this issue.

Kathleen Fulton

Ms. Fultor will describe the U.S. Congress Office of Technology Assessment’s (OTA) current work on technology
preparation for teachers. She will discuss the status of various federal initiatives impacting local school practice, and outline
OTA's latest work on this subject: an analysis of Federal, state and local efforts to upgrade teacher technology skills.

America’s schools have invested massively in technology hardware and software, These expenditures have not been
matched by investments in pre-service or in-service professional development. As a result, effective classroom use of
technology remains elusive. Models of effective use in teacher preparation institutions are rare. Although more inforination is
needed on the factors that promote and inhibit the effective use of technology, evidence supports the notion that teachers
need sustained support, assistance, resources and time to develop and maintain appropriate technology skills.

Failure to {nvest adequately in pre-service and in-service technology support for teachers wastes existing investments in
hardware and software, leaves teaching potential untapped, and impoverishes student learning, Since teachers are now
expected to participate more fully in instructional decision-making it is important that they be informed and technologically-
competent.

Thomas Wheeler
Mr. Wheeler will address the panel topic from an elementary school perspective. He poses the follow ng questions:
o What happens when elementary school teachers suddenly find themselves surrounded by computers?

e What happens when teachers discover that a large number of their students are sem:-computer literate
and fully Nintendo-literate, and the teachers are not?

e How do teachers galn the necessary skill to cope with this changing teacher environmient?

e (an the practical challenges learnied from this scenario be applied to the improvement of pre-service
teacher education?

As 2 computer teacher/coordinator, Mr. Wheeler works to resolve these issues in a recently-built K-8 school. There,
commumity inkages have been lostered. Participants “~clude students, teachers, parents, school board, and the local college
Key change elervents have been the children, compuiter access for preparing teachiers, pre-service coursework, and practica
negotiated with the partcipating teachier preparation program.
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Guiding this problem-solving effort is a need to change the way teachers view technology in their teaching and as  tool
for their student’s learning. Anticipated outcomes are:

¢ anidentification of necessary computer competencies for teachers,

o astaff development continuum model for technology literacy,

e adistancr learning network for participating professionals, and

e participation in a voice mail system among parents, students and teachers.

This scenario has implicatons for pre-service and in-service teacher preparation in the development of techriology
competent teachers for the classrooms of today and the schools of tomorrow.

John LeBaron

Dr. LeBaron will examine the relationship between teacher preparation and higher education, where most pre-service
activity is housed. He suggests that the academic culture dominating higher education s poorly aligned with the principles of

schoo! improvement, and with the prospects for meaningful technology infusion throughout the fabric of pre-service
preparation.

While school reformers are calling for professional peer collaboration, attention to multiple learning styles, fiexible
timetables, and shared decision-making, higher education operates under traditional notions of fixed semesters, academic
hierarchies, and one-style-fits-all site-based instructional contact. Faculty achievement is recognized primarily by printed
scholarly publication and grantsmanship, not effective teaching. The tenure and promotion criteria of senfor faculty are
applied to junior colleagues who might otherwise challenge embedded assumptions, and model such non-traditional
practices as electronic publishing, electronic course contact and distance delivered instruction.

Pre-service teacher education may be better placed in institutions other than colleges and universities, such as
intermediate school service agencies. In such a scenario, higher education would be doing what it does best: research.
Teacher preparation would operate in environments more friendly o the needs of self-renewing schools and teachers.

Special Session (M3-312A)

Translating Knowledge into Practice: Special
Educztion, Writing, and Technology

Judy Zotfass Patricia Corley
Education Development Center Education Development Center
55 Chapel Street 55 Chapel Street
Newton, MA 02158-1060 Newton, MA 02158-1060
(617) 969-7100 Ext. 2426 (617) 969-7100 Ext. 2449
Sfudyz@edc.org - patriciac@edc.org
Arlene Remz
Education Development Center
55 Chapel Street

Newton, MA 02158-1060
(617) 969-7100 Ext. 2424
arlener@edc.org

Key words: special education, disabilities, technology, writing,
telecommunications network

Abstract

This spectal session will describe an innovative approach for translating knowledge about technology use Into effective
practice. The focus is on the development of writing skills in students with disahilides. The Dynamic Approach to Change is
being developed by the National Center to Improve Practice (NCIP). The goal of NCIP, 4 federally funded project of Education
Development Center and WGBH Educational Foundation, is to promote change at the school and district level so that
practitioners more effectively use technology to improve educational outcomes for students with diverse disabilities. During

National Fducational Compniling Conferenice 1994, Boston, MA

106




the session, we will present two key components of the Dynamic Approach: 1) Practice Packages and 2) NCIP InfoNet. The
Practice Packages will highlight, through text and a video, exemplary practices in the uses of technology to support and
promote writing development. NGIP InfoNet is a comprehensive electronic network that includes a resource library, a-sulletin
board, and a forum to support action research in schools. We will explain how leaders of change within school districts can
become charter members of the Dynamic Approach to Change.

Project (M3-313A)

Computer “Literacy” in Undergraduate and Graduate
Education

Sharon Yoder

2420 Oftve Street

Bugene, OR, 97405

(503) 346-2190
yoder@oregon.uoregon.edy

Key words: computer literacy, undergraduate computing, graduate computing,
computer skiils

Abstract

Microcomputers have played an increasing role in both schools and homes over the last decade and a half. Little more
than 15 years ago, few people had even seen a computer and fewer still knew how to operate one. As microcomputers
increasingly entered schools, students received some exposure to computing during their K-12 education.

Body

At the uiverstty level, we have made little effort to provide training in the use of computing for all students. In fact, while
most college students seem to be able to use a word processor at some minimal level, thelr skill levet is extremely low.
Students at both the undergraduate and graduate level simply don't have the skills to make powerfuf use of thr technology to
streamline their education. Colleges of Education may well be the place within the University that computing “lu. the masses”
could be taught effectively.

Since microcomputers began to enter schools in the early 1980s, there has been much talk about “Computer Literacy.”
Many school systems have implemented required *‘computer” courses, the content of which has evolved over the past ten or
50 years. However, in much of higher education, the question of what constituted “computer literacy” has not been addressed
in as serious or organized manner. Students wanting to learn more about the computer often take entry level computing
courses offered by the Computer Science department. More often than not, these courses are aimed at the students planning
degrees in a technical field. The resultis that students graduating after four years often have not grown beyond the
introduction to computing they received in their middle or high school years. Similarly graduate student completing degrees
at universities find themselves struggling to complete final theses or dissertations with unfamiliar word processors and few
computing skills.

Since colleges and universities are generally fragmented by department, a courses appropriate for alt students is seldom
offered. Thus it seems that Departments or Colleges of Education might well assume the task of designing courses that are
appropriate for all students. Such courses might include

o anundergraduate “skills" course that designed to teach students how to use the components of an
integrated package to increase their personal productivity in their day today work as a student. (In the
near futire such a course might be considered remedial.)

«  anundergraduate “survey" course to explore the issues, history, and implications of technology on
society.

Traditional “computer literacy” courses have generally included teaciiing some technology skills. However, the content
of such courses also included terminology, computer arcliitecture, and programming concepis. Today such 4 course should
include deeper concepts. For example, the history of printing provides great insights into desktop publishing while a Jook at
hie work of Bush and Nelson throws light on today's hyper-acdia products. Similarly, the use of the computer 1o empower the
student is enlightened by the writings of Papert while books such as Donald Normian's The Design of Everyday Things provide
insights into the interaction between humar beings and technology.
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Project (M3-313B)

agraduate “skills oriented" course design to help students efficiently and eflectively prepare master’s and
doctoral papers using the power of technology;

+  agraduate level course focusing or communication using technology that would include in depth use of
telecommunications, and introduction to desk top publishing, and practice using desk top presentation;

The structure of these courses would vary—but the fundamental concepts should be the same. Studenis—
undergraduate and graduate—should enter the world of work prepared to use and to think about technology in our society.

Colleges of Education are in a unique position to teach people how to learn and teach using technology. Their skills would
enhance such courses.

Those attending this session will receive material claborating the possible content of such courses. This material will be
based on the teaching of the author and the restructuring of the College of Education at her University.

University of idaho’s Classroom 2000-A Showcase of
Technology

Heidi Rogers
Coordinator—Classroom 2000
Untversity of Idabo

925 W. Garden Avenue

Couer d'Alene, ID 83814

(200) 667-2588

Key words: elementary, math, science, technology, staff development, model
classroom, curriculum integration

Abstract

High technology in the classroom is important but expensive. A feasible way to begin infusing such technology into the
schools is to develop “high-tech” model Classrooms in which teachers and administrators can learn and experiment. The
University of Idaho’s Coeur d'Alene Center, Colleges of Education and Engineering, Region 1 Public School Districts, NASA
Idaho Space Grant Consortium and North 1daho College collaborated to establish a model science, math and technology
classroom. This modal classroom of the future has been designated as the University of Idaho’s Classroom 2000.

Classroom 2000 provides a look fnto the 21st century classroom. This classroom was created to provide in-service
training for elementary teachers In the areas of math, science and technology. This facility, located on the second floor of the
recently completed University of Idaho Coed d'Alene Center, has been designed to serve as-

A acentralized model public school classroom, with materials and equipment for math, science and
technology;

B.  aprofessional training and developreat center for teachers,

C.  ademonstration site for area public school students and patrons;

D.  atechnology preview and testing center;

E.  acollection of laboratory experiences and materials;

F.  aconceptand curricufum testing facility;

G.  ademonstration slte for University of Idaho research, teaching and learning.

Classroom 2000 is equipped with the latest moth, science and technology equipment, including the following; a one-way
observation window with microphones for teachers to observe student group interaction and a computer center- with over-
175 of the latest math and science educational programs for teachers to preview. Also, Classroom 2000 contains a $17,000
mult-scan projector which is capable of projecting any of the following: video microscopes, video editors, any of the
computers, the laserdisc players, computerized weather statlon or satellfte down link telecommunications.

Nationa! Educational Computing Conference 1994, Boston, MA

170




This model classroom Is not just computers and videos. Students and teachers are surrounded with visual and tactile
learning tools, such as models of a solar system, legos, paiten blocks and geological land forms. It is a gathering place where
students, teachers and school administrators can try out new instrements before purchasing them. A parinership has been
developed with the local Coeur d’ Alene School District where enrichment students attend four days a week. This opportunity

enables administrators and teachers to view the student’s interactions with the technology through the one-way viewing
mirror.

Using Classroom 2000, the University of Edaho offered in-service coursework that focused on in depth explorations of
the resources, identification of effective methodologies and construction of lessons and or units that integrate technology Into
the math/science curriculum. In-service opportunities included: weekend workshops, one day seminars, vendor
presentations, fleld trips, and one week courses. Responses from the evaluations have indicated that Classreom 2000 has
been a catalyst for integrating technology and science elementary curriculur.

Whether you come to teach or observe students, to learn from in-service classes, or to test, compare and implement
new technologies, Classroom 2000 is the strongest professional bridge to reaching the fast track of the future. The only Limit
in this classroom Is one’s own Imagination.

Project (M3-313C)

Revolutionizing the Computer Literacy Curriculum
Using Real-World Applications & Multimedia

Susanne Pelerson Tom Shabeen
100 Borland Way University of Michigan
Scoits Valley, CA 94066-3249 College of Business
(408) 431-1081 Ann Arbor, M1 48109-1234
(408) 423-1008 (313) 763-8083
speterson@boriand.com
Key words: computer literacy, science, multimedia, real-world applications,
databases
Abstract

Computer Literacy as it exists today needs to be and is being redefined. Because students are entering middle school and
high school with more sophisticated computer ckills, current/traditional computer applications courses and business
education course curricula are quickly becoming obsolete. New teaching methodologies, such as cooperative learning,
activity-based learning, exploratory model of learning, all support the fundamental educational goals of providing our
students with opporiunities to critically think, to problem solve, and to prepare themselves for employment or a higher-
education career. But the current BE, Computer Literacy, and Computer Applications curricula do not provide our students
with these fundamentals.

The current paradigm teaches students #so/ated skills in wordprocessing, spreadsheets, and databases, with ihe majority
of time and emplasis spent on wordprocessing. We are proposing a new way to teach computer literacy, whether as a
separate course of study or embedded in the science or social science curricula, using real-world applications. The way to
approach this s o reverse the computer literacy paradigm. By reversing the paradigm, students leam relational database
concepts, spreadsheet concepts, and wordprocessing, in a climate that supports all of the NEW teaching methodologies and
also supports the new breed of computer-literate students (without overwhelming them with techno-babble or boring them to
death).

By having students work with a real-live database that has sitting on top of it a multimedia interface (video, graphics,
audio), they can work with live data, ask questions of the data, explore what the data can tell them, and hypothesize about
their findings through the mulimedia interface. From this exploration, they learn and about the specific topic of study and
about managing information, . The emphasis on managing information is one of the keys to preparing students for 4 future in
higher-ed or cmployment and the emphiasis on managing data differentiates this NFW paradigm from the current. Once the
students have explored the data and found answers, they then import their answer tables into a spreadshect. They learn the
Ins-and-outs of spreadsheets by manipulating thelr own answer tables...for example, would a pic chart better represent the
data or a bar graph? From here more spreadsheet concepts are introduced, such as statistical analgsis, all which pertains to
the information they found in the database.
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Once they have their graphs completed, they import them into their report in their wordprocessing program, which they
use as the reporting vehicle. This process, of reversing the computer literacy model, mimics what Corporate America does
everyday. Corporate America manages data, researches data; graphs it, researches it, analyzes it; and then reports t. All of
this supports the student opportunities to critically think, problem solve, and learn computer literacy concepts in an
integrated approach.

Special Session (M4-BRCA)

Digital Portfolios: A Richer Picture of Student

Achievement
David Niguidula Michelle Riconscente
Coalition of Essential Schools Coalition of Essential Schools
One Davol Square One Davol Square
Providence, RI 02903 Providence, RI 02903
(401) 863-3828 (401) 863-3828
Fax: (401) 863-2045 Fax: (401) 863-2045
dan@cs.brown.edu michellr@brownym.brown.edu
Scott Horan
Eastern High School
12400 O4d Sbelbyville Road
Louisville, KY 40243
(502) 473-8243
Fax: (502) 473-3883

Abstract

Portfolios are gaining popularity as an alternative form of assessing a st *ent’s abilities. There is no doubt that portfolios
provide greater amounts of information about a student than the traditional transcript of letters and numbers. But how can
the portfolio be organized?

In this session, we will demonstrate the “Digital Portfolio:” a muldmedia prototype that is at the heart of a research
project belng conducted by the Coaliton of Essental Schools. (The project is funded by IBM, and the primary research sites
are Eastern High School of Jefferson County, Kentucky and Thayer High School of Winchester, New Hampshire.)

The portfolio is tied to a stralegy of reform called “planning backwards.” In this strategy, a school’s community answers
three questions:

1. Vision: What should a graduate know and be able to do?

2. Exhibitions: What should a student have to do in order to demonstrate that he or she has those skills and
knowledge?

3. Rewiring: How should a school arrange its systems so that all students can reach the mastery required for
the exhibitions?

We will discuss how Eastern High School used technology (and specifically, the Digital Portfolio) to enhance the process
of planning backwards. We will discuss the technical and logistical requirements for putting the Digital Portfolio in place, the
implications for schools in the midst of change, and what it means for kids.
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Special Session (M4-BRCB)
Video in the Aid of Assessment

Jan Hawkins David Niguidula

Center for Children and Technology/ Coalition of Essential Schools

Education Development Center One Davol Square

96 Morton Street Providence, RI 02903

New York, NY 100xx (401) 863-3828

(212) 807-4208 Fax: (401) 863-2045

Jhawkins@edc.org dan@cs.brown.edu
Abstract

There are three media available to most schools today to aid in the assessment of student work: computers, video, and

paper and pencil. Each medium can add a different perspective; here, we will examine what video can and cannot do for the
process of assessment. -

The Center for Children and Technology has been using videotape to record siudent work in 1 number of New York City
schools. Video has been used to capiure both the development and the final presentation of student work; the resuliing tape
can become part of a student record. Video need not be used solely for capturing work done in other media; it may also be
used as the medium of presentation for original student work.

In this session, we will look at video records of student work, and consider how one might assess the work. What does
the video do to the work? How s assessing the video record different from assessing a live presentaton? What does the
medium add or detract from our understanding of a student’s abilities?

Papor (M4-201A)
The Capstone of the C.S. Major

DanielJ. Codespots, PhD

Professor of Computer Science

Math Computer Science Division

University of South Carolina @ Spartanburg
800 University Way

Spartanburg, SC 29303

(803) 599-2292

Key words: undergraduate research, ethics, comprehensive examination

Abstract

A course different from the norm is used to “cap” the undergraduate major. Studenis are required to present resuls of
their research covering upper-level topics in computer science. Ethics exercises and a comprehensive examination are 2
significant part of this experience.

Background

In 1987, the faculty of the University of South Carolina at Spartanburg (USCS) passed a general education curricula that
requires each baccalaureate major to provide a Senior Seminar course. The format of the course was open to interpretation
by the faculty in cach major area. It was decided by the computer science faculty that something other than an “ordinary”
course would be appropriate. As a resull, a research and presentation format was adopted. Over the years. the format has
evolved to the present day course described below,

The course syllabus is as follows:

sareeqling the Reroluton” a3
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Grade Final
Each Grade
A-Talk (20 minutes) 100
A-Paper 100 average to 100
B-Talk (45 minutes) 100
B-Paper 100 average 1o 100
C-Talk (45 minutes) 100
C-Paper 100 average 1o 100
Programming Exercise 100
Computer Science Fiction 50
Book Report
Distinguisbed Lecture
Series Video Report
Two at 25 points each 50
FEthics in America Video
Report
Two at 25 points each 50
Comprehensive Examination 200
Ethics Self-Assessment
Procedure questions:
4 different at 50 points each 200
Course Total 950
Rationale

Since the Senior Seminar course was identified as a Separate category in the general education curriculum, it seemed
that the course should not be the same classroom format as all of the other courses in the major. It could have been treated
as a very advanced undergraduate course in which a topic of interest to the instructor is selected. Indeed, other major areas
are treating this course in this manner. This methodology does not provide the student with as valuable an experience as
requiring them to perform research and give speeches regarding this research.

A major precaution given the participants Is that simple lectures belaboring material that they have covered In courses
they have taken is not acceptable. The intent fs that they may use their course work as a starting point to research areas that
are not covered In these previotis courses. Another warning is that urless the circumstances are very unusual, each
presentation and paper must cover different subject areas. Only rarely has permission been given to have two presentations
cover the same primary subject area; and this was generally to permit the introduction of a topic not covered in the
curriculum, e.g. programming real-time system controllers, followed later by a long talk relating more advanced aspects.

The Presentations

All student presentations are timed. Prescnters are required to deliver one twenty minute talk and two forty-five minute
talks. They are penalized for not fulfilling their tme requirements. Class periods are normally 50 minutes, so there is an
intent 1o elicit questions at the end of the presentation.

They are permitied to use any audio-visual aids that they see fit. However, if they spend too much tme on video tapes,
they are penalized for tme, just as though they didn't speak long enough. This Is a judgment decision by the instructor.

ERIC
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A calendar is given to the students at the beginning of the semester showing the dates of all talks. The talks are indicated
asAl, A2, ..., A12 (for a class of 12 students); BI, B2, ..., B12; and C1, C2, ..., C12 on the calendar. The students randomly
draw pleces of paper for each talk category to ascertain when their “turn” fs. Each talk is drawn separately. The only difficulty
with this is that it is possible for a student to have two talks relatively close together. The only circumstance where they are
allowed to throw the selection back is if they draw back-to-back talks, e.g., say A12 and B1. These are essentially
back-to-back even though there may be other activities between the actual presentation days.

The “A” talk consists of one twenty minute talk. Two students can make these presentations in one class period. The
idea here is to get them started doing research on a topic and presenting their results without having an overwhelming
amount of preparation. This is a “practice run” in that it is graded somewhat leniently. At the completion of the talk, the
speaker {s required to turn in a research paper from which the talk was drawn.

The “B” and “C" talks consists of two forty-five minute presentations. This requires extensive research on their part.
Since this activity is something the students do infrequently, it initially requires a great deal of time and effort on their part.
The intent of the course is to introduce them to intense research, report writing, and presentation. At the completion of cach
talk, the speaker is required to turn in a research paper from which the talk was drawn.

All of the students enrolled in the course are required to fill out an evaluation form for each talk. A copy of the form is
shown as Appendix A. If any visitors come t0 the talk, they are permitted to fill out an evaluation form if they would like. To
ensure that the speaker doesn't bring a large number of friends solely to give high marks on the talk, a formula is used to
weigh the students’ and visitors’ evaluation marks against the instructor’s evaluation marks. Currently two scores, the average

of all of the student and visttor evaluations and the instructor’s evaluation, are used in a weighted formula to produce the final
grade for the talk.

Both the papers and the presentations are graded on a one hundred point scale. Then the grades for the presentation
and for the paper are averaged together to produce a one hundred point basis for that endeavor.

Science Fiction Books

There is a genre of science fiction works fn which the computer is a central part. It was felt that having the students read
at least two books would provide a different viewpoint than they will get in their course work. The suggested reading listis

provided as Appendix E. Many students do not read works of fiction today, so perhaps this introduces them to another form
of entertainment.

Two days are usually set aside during which the science fiction books are discussed. All students must state which books
they read. Then, each student gives a brief summary of the book(s) that she or he read. The intent Is to have an open
discussion about the possibilities of computers becoming “intelligent”, or taking over the world, or whatever topic is of
interest to the group.

Awritien book report is required of each of the students. They may report on one or both of the books. The book
reports are usually only graded for truthfulness, grammar, syntax, and spelling. The essence of this is that they are permitted
to report on their perspective of the book(s), not what the instructor expecis t0 hear about the book(s). No particular book
report format is required.

C.S. Distinguished Lectvre Video Tapes

The Distinguished Lecture Series{ 2] of videotapes is a superlative collectior. of videotapes related to “Forward thinking
and development” of topics related to computer science. Each tape has 4 single theme, and the speaker describes details
about her/his topic. The students are required to view at least two video tapes and to produce a written report on each iape.

- The format for the report Is seen in Appendix B. They are encouraged to view these tapes as soon as they can. The tapes have
proven 1o be good resource material for their presentatons and papers. The students report on their perspectives of what
they have viewed. The written reports are graded for syntax, grammar, and spelling.

Ethics In America Video Tapes

All computer science majors at USCS are required 1o take & junior level ethics course offered by the philosophy
department as part of their general education requirements. Several years ago, PBS ran a scries ol panel discussions entitied
“Ethics in America"[1]. These eleven discussions are available on videotape in the USGS libraty. To supplement their cthics
training, the senior seminar students are required 0 view at least two of these videotapes and produce a written report on
each of them. The students have taved about this videotape series. Often, they state that they have viewed three or four of the
tapes. None of the topics relate to computer science; they do relate, however, 10 real world scenarios, and consequently they
are extraordinarily interesting The students report on their perspectives of what they have viewed. The written reports are
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graded for syntax, grammar, and spelling. The report format is the same as for the other videotape requirement and is seen in
Appendix B.

Ethics Self-Assessments

In November 1990 CACM [4] ran a “Self-Assessment Procedure” related to ethics and ethical considerations in the
computer environment, Fifteen scenarios are available along with panel responses. The students are not informed that these
scenarios are available in CACM[4] . The intent is that they work the ethics issues out themselves.

Four different scenarios are given to the students as a take-home exercise. The written reports from the students must
follow the format given in Appendix C. These exercises are graded leniently, with points being deducted for syntax, grammar,
and spelling, These are used s 2 continuztion of the student’s cthics training with an emphasis on the relationship of ethics
to the computer industry.

Programming Exercise

One of the goals of the computer science major is to produce graduates who are able to function as commercial
programmers (as opposed to sending them to graduate school as another possibility). Consequently, it was felt that each
student about to graduate should demonstrate her or his ability to wrile computer programs.

Impartiality and balance in programming exercise subjects Is achieved by having problem statements submitted by the
faculty. One of the submitted problems is then agreed upon by the faculty that desire to participate in this exercise (notall
faculty choose lo participate in this exercise).

To prevent students from spending too much time on the programming exercise, a ime limit is established. The
programmiing exercise assignment statement has been given to the students in two ways: as a developed algorithm or 252
narrative problem description. Since this s an exercise in programming, the author prefers providing an algorithm, Hence,
this truly becomes a “coding” exercise rather than a problem solving exercise. The problem solving comes in the
Comprehensive Examination discussed later. Experience has shown that particularly evening students who only take one or
two courses per semester find this exercise troublesome. This mostly affects students who have not been enrolled in
programming courses recently, or who are not working in a programming environment.

The programming languages permitted for this exercise are Modula-2 (the language used in most courses}, C, and Ada.
At this time, the only language provided by the campus is Modula-2. If the student uses any other language, she or he must
provide it.

Comprehensive Examination

The instruction page for the Comprehensive Examination is shown as Appendix D. This provides for five questions worth
forty points each.

The first question, “Simple Algorithms”, is given as a “take home” test with an honor system time limit. This embodies
problem solving by developing an algorithm. This is a principal aspect of the first course in the major. The second question,
“Complex Algorithms", covers materials from the second course in the major. This continues the problem solving and
algorithms as well as elementary data structures. The third question, “Data Structures”, encompasses all aspects of a formal
data structures course,

The topics covered ou the other two questions include: “File Management”, “Computer Organization & Architecture”,
“Program Design (Software Engineering)”, “Database Management”, “Operating Systems”, “Programming Languages”,
“Discrete Mathematics”, and “Numerical Analysis." Students in the Applied Math Concentration may take “Discrete
Mathematics” or “Numerical Analysis™, but not both. All of the questions are created and graded by the computer science o
mathematics faculty.

The students use 2 code name on the answer sheels they write their responses on. Consequently, unless the student has

a very unique handwriting, people grading the questions do not know whosc test they have. It may or may not make any
difference to the faculty, but the students feel that this “blind grading” {s better.

Other Aspects of the Course

During the first few weeks of the semester, faculty members are given the opportunity to rmake preseniations to the
senior seminar stucents. The faculty member chooses the topic and makes a formal presentation in a Bfty minute period or
whalever part of the peciod they choose to use, This introduces the students to the idea of formal presentations and being
able to defend their ideas.
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1f no faculty or not enough faculty choose to make presentatons, then one or more of the Distinguished Lecture
Series[2] are shown 1o the students. If video tapes are shown, the students are not permitted to submit those titles as a tape
they have reviewed. The Alan Kay tape, “Doing With Images Makes Symbols” is the first choice when video tapes are used. The
second choice has been the Seymour Cray tape “What's All This About Gallium Arsenide?”

The newest facet of the Senior Seminar course is to invite alumni to come to the class. Usually, not more than four
alurni are invited to attend a class. They are requested to discuss (briefly) what kind of work they are cw rently doing, what
aspects of their course work at USCS was most beneficial, and what aspects of their course work at USCS was least beneficial.
The alurnni have provided some useful and interesting insights to the computer science program.

Summary

The Senior Seminar course has become a matter of pride among the computer science faculty and the students that have
completed the course. The faculty realize that this course advances the students beyond the level of the majority of other
students graduating from USCS. The students perceive a sense of accomplishment.

The programming exercise and the comprehensive examination give excellent feedback to the faculty on weaknesses in
the curriculum. They also show strengths in the major. This information is used as the primary component of assessment
reporting currently required at this institution. Weaknesses are reported along with proposed changes to make the
curriculum better. Strengths are reported praising the accomplishments of the students and the faculty.

Upon completion of such a rigorous course, the students will better know what their strong and weak points are. In the
job interview process, they can emphasize their strong points and atiempt to correct their weak points.

When students ask questions in class, they are attempting to clarify an area that they do not understand. When they have
to make complete presentations that are coherent, meaningful, technical, and interesting, they are going way beyond what
they normally do in class. In addition, they discover a great deal about themselves.

This experience provides a sense of achievernent that just “taking a course” can never provide. Thelr sense of
self-esteem at having successfully completed this course is evident near the end of the semester. It is even more conspicuous
for students who must return in the Fall Semester to fulfill other course requirements. Their comments to students often take
the tone of one who has been initiated versus one who has not.
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Abstract

Having been born into the computer age, today's students will soon be using a full range of multimedia and interactive
capabilities to compose, communicate, and {llustrate thelr ideas just as easily as typing or writing a string of words on paper.

The HyperGLOB project introduced university-level graphic design students to a marriage of computers and
com:nunication technologles known as “interactive multimedia.” This technology allows designers to use the personal
computer to display and manipulate a variety of electronic media simultaneously, combining elements of text and speech,
music and sound, still-images, motion video and animated graphics. This new media also allows the eventual “viewers”
interactive control—a means to determine their own pathways through the material.

The task of each student was to document or express the concept freedom. The topics selected by students covered a
variety of issues: personal and philosophic, restrictions on freedom, social bias, institutonal factors, political aspects, and so
on.

The HyperGLOB project required students to work in a collective and collaborative mode, as well as individually. Each
student establislied a hypermedia link between their individual stack and two stacks designed by other students. The final
result was 2 large network of converge~t ideas (assembled fnto 30+ megabytes of disk space) which suggested the name:
HyperGLOB.

“We know that where we percelve no patterns of relationship, no design, we discover no meaning, If the items of
information we acquire from news broadcasts, books, and other sources lie around in our minds, unrelated to one another
and to our everyday experlence, they constitute a pointless and boring miscellany.” John Kouwenhoven (1982, p. 208).

Introduction

In addition to news broadcasts or books, information that is digitally processed and delivered via computers is rapidly
becoming a common part of our worldwide twenty-first century techno-culture. Today, the medium for instruction,
communication and creative work with computers is increasingly multi-sensory—delivering iicas through images, video,
sound as well as text.

For printed materials, the responsibility for “constructing communication™ has in some part been the domain of graphic
designers—the professionals who direct the shape and organizaton of communications through the careful selection of
color, typography, images and other visual characteristics. Like a film director, the designer is invisible and anonymous, yet
permeates every nuance of a project. In our daly lives, we are surrounded by the familiar products of graphic designers
which might include posters, corporate logomarks, news graphics, magazines, packaging, or signage.

This paper describes a project where university-level graphic design students were introduced to computers that they
will later use as professionals to produce conventional printed materials. The HyperGLOB project, however, challenges the
studenis to design a document in the new totally-digital computer-based environment—interactive mulimedia—and to apply
their concerns for human factors (perception, interpretation, understanding) not to a printed page, but to 2 computer
screen.

Interactive Multimedia

In the middle of this century, electronic media (television) joined paper-based medla (printed text and images) as a
useful tool for communication, learning and entertainment. in only the past decade, personal computers have entered and
transformed thesc eartier media into a new configuration which has been recently popularized as the “Information
superhighway.”

Perhiaps the most comprehensive and complete term for the eventual marriage of computers and communication
technologies is “interactive multimedia"—which incorporates its two vilal characteristcs. “Interactive” suggests the ability of
the “viewer” to contro! the sequence and structure of their experience in the electronic media environment—to determine
ther own pathways through the material. The best examples of interactivity exploit the “digfial” decision-making possibilities
of the computer. On the other hand, the most limited uses resemble only a computerized sequentiat stideshow. The term
“mulimedia” describes the use of a personal computer to compose, display and manipulate a variety of electronic media
simultancously, combining elements of text and speech, music and sound, stll-images, motion video and animated graphics.

For this project, student designers used Apple Macintosh Hex computers with the software application HyperCard
(Claris) to design and buld a set of interactive mulimedia documents. HyperCard 1s a stmple software toolkit for the Apple
Macintosh compuiter that allows users to bulld their own interactive documents (called stacks). The primary functon of
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HyperCard is to interlink a group of computer screens (called cards) with on-screen “buttons” that can be operated by
clicking with a computer mouse.

Project Details

The HyperGLOB project was composed of three phases: an introduction, individual work, and connective work. To
ordent studens to this new media, videotapes of several hypermedia projecis were shown and discussed. Other examples
were demonstrated during class (see note 1). Next, the students were instructed to design a short HyperCard exercise 10
explore the fundamental operations that they would use to build their larger stacks. After these activitles, students spent
several more weeks researching, planning, and producing their work.

The core subject matter for the larger HyperGLOB project was the concept freedom. Each student chose a specific topic
of interest assoclated with this broad concept. Their task was to document, to describe, to express, to educate, 10 a viewer
something about that aspect of freedom. Students were cautioned not to become quickly distracted by ideals of American
democracy or simple visual symbols of freedom (like an American flag). The topics finally selected by stdents covered a
variety of Issues: personal (marriage, family), restrictions on freedom (justice, death penalty), social bias (racism,
censorship), institutional factors (religion, state, education), political aspects (Arab-israeli conflict, Berlin Wall), and so on.

After completing their individual stacks, the final phase of the HyperGLOB project required students to work in a
collective and collaborative mode. Each student was asked to establish a hypermediz link between their individual stack and
two stacks designed by other students. To accomplish this, they developed an intermediate series of cards to act as an
intellectual and visual bridge between ideas, trying to create a seamless continuity. The challenge of this phase was to exploit
the potential of HyerCard for building non-linear sequences of ideas that branch and interconnect. The final result (see note
2) was a large network of convergent ideas (assembled into 30+ megabytes of disk space) which suggested the name:
HyperGLOB.

The HyperGLOB project demonstrates that an advanced computer system is not needed to begin exploring the
fundamentals of interactive multimedia, and tha* with the user-friendly software program HyperCard, novice students can
quickly produce sophisticated projects working individually or in teams. Also, the basic methods are easily transferable to any
subject matter or academic level and can engage individual students or the class as a whole.

One student, after working to integrate his stack with others, observed that, “People have totally different ways of laying
out thei Ideas than the way you lay out yours. Different type styles, itnages, cropping, even the vocabulary is different.” This
statement contains the essence of the HyperGLOB project. By working to integrate their individual stacks (both visually and
intellectually) with the larger group, students struggled with ihe same dynamics present in many other situations, such as the
responsibilities of the individual to society.

The Issue of Freedom

Freedom is an enduring human question. The modern notion of naturally-endowed {reedoms can be traced to the
thinkers of the French Enlightenment and the American Revoluton (Rousseau, 1984; Paine, 1921). They philosophize that
the world, in its n~tural state, is a chaotic and savage place. In such a world, you are free to exercise any of the abilities
endowed to you .+ human being. For example, you are absolutely enabled to reap destruction upon your neighbor.
However, if you do not want your neighbors 10 execute their equal ability of destruction upon you, you can corstruct a pact—
or in Rousseau’s term, a social contract. To gain security and order, you must sacrifice some primal aspect of your being.
Every right is balanced with a corresponding responsibility.

One modern example is our system of traffic signals. There Is no actual barrier to driving your car speeding through a
red light. What prevents you is a system of social constructs, derived from a desire for self-preservation and personal security.
You gladly sacrifice your original ability to drive wherever and whenever you want for some guarantee that others will do the
same. The question of freedom—personal expression versus comuon cause—is encountered and resolved by everyone in a
multtude of everyday decisions.

By addressing the general question of frecdom, the HyperGLOB project provokes students to consider paraltel ideas
ahout the relationship of freedom to the underlying nature of hypermedia, to the practice of graphic design, and finaily 1o
their own lives.

The nature of hypermedia itself demands Interactivity—{lexibility within structure, non-linearity, and choice. Like the
dynamic balance of rights and responsibilities, a complete lack of structure will result in chaos—a glut of randoruly-
distributed and fragmented ideas rather than a targer body of useful knowledge. In contrast, too much programmed structure
yields continuous but predetermined patterns.

d"mre(lfm,g the Kerolution™
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This question of freedom is also a relevant philosophic issue for graphic designers. The fundamental challenge of
graphic design is creativity within compromise. Unlike the fine artist who exhibits artwork framed and purified from the
world in a white-watled gallery, the graphic designer must incorporate their work with, not abstract it from, the context of the
world. To design a corporate logomark, for example, that does not consider other competitor's symbols or the intended
audience is not good design. Like the social contract between the individual and society, graphic designers must be able to
establish compromise with their client—creativity within context.

Finally, the students themselves are in a stage of personal transition. They are seeking and establishing a new stricture
for their lives as adults, independent from parents and the security of home. Perhaps the HyperGLOB project can slightly stir

into consclousness some latent awareness of these problems of freedom and connect to the personal experiences of the
students.

Design Factors and Observations

As with any design project, the final critique is a time of critical review where common problems are clarified and
individual innovation is highlighted. The HyperGLOB project review reaffirmed several visual design principles:

o The basic formal principles of design (like balance, pattern, proportion) still apply to composttion of 2
computer screen, For example, information should not be stuffed onto a card from “wall-to-wall.”
Sometimes the negative space of a composition is as useful as the positive space to Create dramatic
images. .

AND EXERTING YOUR

INFLUENCE

Figure 1. An example of “active” white space. (Scott Gerber).

»  Atiention to typography, the arrangement of letterforms for expression and organization, also remains a
factor. Although the computer screen does not hold the same quality and resolution as a printed page, this
should not distract the designer from demanding well-spaced typography within the limits of the video
display. Computers do not automatically place and space letiers equally without error. Proper
letterspacing must finally be judged by the human eye, not numerical measurements.
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Figure 2. Typographic details are important. Notice the
gap between the N and T, and the improved letterspace below.

*  The amount of text on any one screen should be limited to short simple phrases. Due to the low
resolution of the computer display, small letters break apart and become illegible. Moreover, users

interact at a pace too rapid for reading—a pace closely related to watching television where
communication occurs instantaneously through fmages and sounds.

Death penalty {8)f

I

Georgia, 1984. A man is on the chalr waiting to be executed. The first

charge of electricity fails to do the job. The condemned man gtrug8@les
for about eight minutas before another chargas can be given. The man is peie,
his arms Zaehad to the armrests, his legs to the chair legs, his body to the
chair with a broad strap sotestthat it straightens his spine to the chair back...
he smilas - but he tries to crirge aweay as a guard stuffs cotton in his nostrils
totrap blood that might gyshfrom rupture veins in his brain.. the cyunch.
The mounting wA/re and snarl of the generator. The man's 1ips peel back,
the throat<\veins for a last desperate cry... the steam snd GUIXNEE rise from
the bald spots on his head and 1eg whils the sick-swest of KRR flesh

permeates the room. RIS

iy To find out a possible
solution, press (7)

To review other answers,

2 ropital’ please press

Al Tttt

To experience what freedo
means to criminals, presﬁwo

Figure 3. Excessive text can be hard to read.
Can it instead be expressed with sound or images? (Jorge Naranjo).

Multimedia

In this new media, iceas can be expressed nsing @ variety of sensory and cognitive modes: text, drawings, photographic
images, animation, sounds, voice, music, or any combination thereof. Good *multimedia™ will take advantage of the inherent
qualities of each mode o more completely express an idea or concept.
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For example, a tea kettle can be more robustly understood not only through its image, but alse through a few clearly
recognizable sounds—the whistle, or the clang of the metat container. Sometimes sound is simply used to develop context—
a general atmosphere. In one student HyperCard stack, synchronized sound is used to punctuate a sequence of animation

and later a deep grinding pulse Is used to reflect the industrial rhythm of machinery, power, and infrastructure, which all
relare to the content of the stack.

Graphic designers seem particularly suited for tasks, like creating multimedia, that involve the integration of various
elements. Essential to their practice, even in the design of printed material, is a close interrelationship between word and
jmage (verbal and visual modes of communication).

Interactivity and Structure

In HyperCard, buttons are the active areas of the screen that allow the user to jump from card to card by clicking on
them with a mouse. Students demonstrated two strategies for interfacing buttons to cards. One strategy has the buttons clearly
set apart from the background images, like the controls on television set. The second strategy is (o locate the button
transparently w:ithin the images of the card and pesition them according to concentrated areas of atiention. The composition
of the card usually suggests one or two visually-logical focal points.

1S WHAT YOU FEAR

'SOMETHING =

COWITHIN .
YOURSELF ...

Figure 4. The eyes are a visually logical button position. (Christy Vaughan).

While using buttor:s to move through a serics of cards, the user should develop a sense of continuity between cards, not
the sense of a disconnected and fractured pathway. Students echoed visual elements from card to card, and carefully
programnied visual transitions to respond 1o the visual composition of a screen. Fur example, a card containing the image of
a tandscape would blend to the next card with a horizontal transition effect.

To outline the sequence and structure of their stacks, many students first sketched a diagram that resembled a flowchart
or a movie storyboard. The underlying pathways of individual stacks were arranged in a varicty of structures: one central card
with spokes radiating to other cards like 2 wheel, or a main trunk and branches like a tree, and some were nearly straight
linear slideshows—an uninterrupted sequence of cards with littte user control.

Educational Objectives

The technical goal of the HyperGLOB project was to introduce novice students to simple Macintosh computer operating
skills (e.g. cut, paste, save) and basic graphics ideas (e.g. bitmap painting, importing graphics, scanning) that will transfer to
other class projects.

A igher-order goal of the project, as noted previously, was to stimulate thinking about e concept of freedom and its
relationship to hyperniedia, design, and the personal lives of the students.
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Finally, the HyperGLOB project was able to engage students in a constructive and collaborative system of classroom
learning where individual expresston hecomes nested tn a larger network of ideas. This simulates the professional challenges
that they will encounter as practicing designers {n our society.

HyperGLOB Examples

The following examples describe several of the individual stacks produced by students, and are accompanied by
1llustrations.

o Decisions (Tracy McCotter): This stack examines the social influences that shape our individual
decisions—friends, government, society, family, and even your pet dog. If the user tries to escape these
“outside influences” then a digitized voice of Orwellian tone proclaims: “I is useless to resist us.”

B

£
)

influence

)]

Figure 5. Tracy McCotter.

o Religion (Elizabeth Monigomery): Reacting to the personal experience of growing up in a combined
Jewish and Christian household, this student questions how we come to acquire our particular religious
faiths. Her stack associates imagery from modern-day evangelism to ancient rites.

BEST COPY AVAILABLE
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Figure 6. Elizabeth Montgomery.

¢ Details (Juli Summers): By interacting with a street scene of store-front windows, the user can browse
through a world of funky fashion and expressive styles. After clicking on a doorway, the user can enter
and browse through a series of shops like Cucorachas, a good-time coffeehouse infested by one giant
cockroach.

Figure 7. Jull Summers,

Conclusion

One student rermarked that the most interesting aspect of the HyperGLOB project was . .being introduced to something
so contemnporary, alinost 4 taste of the future.” These students, having been born into the computer age and not adopted by it,
can sense the coming revolutionary merger of technology, commuaication and culture that will eccur during their
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generation. By the time these students become active citizens, the technologies of voice recognition, pen-based computing,
intelligent systems, virtual reality simulations, cooperative telecomputing will be the norm,

As the digital web of worid-wide information expands, with clusters connecting and layers building, some design
students may recognize that the shape of the new media network resembles their HyperGLOB project. In turn, their
investigatons with HyperGLOB on a smaller scale may suggest what strategies to maintaiu: from their old ways of working in
print design, and what new challenges they must overcome as the constructors of a new communications environment,

These students will become the practicing professionals of the twenty-first century. How we nurture their intelligence,

vision, and design sense in our classrooms today, will determine if they compose something more than *...a pointless and
boring miscellany..."” from the elements of this new media.

Note 1. Examples from an older version of the HyperGLOB project were shown on videotape to the students. This older
project took human communication, not freedom, as the core subject matter. Also shown was A Memory Project by Henry
See, a Canadian hypermedia artist. Hands-on examples included two hypermedia project stored on CD-ROM: Beethoven's
Fifth Symphony (Voyager), and Cosmic Osmo (Cyan).

Note 2. After connecting of the first mass of HyperCard stacks into a HyperGLOB, the project was repeated with another
group of students who were required to integrate their work with the students from the earlier semester, Thus, the
HyperGLOUB project continued to grow into an even greater interwoven nework responding to the core idea of freedom.
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Abstract

The PC hased Physics Forum bulletin board started in 1986 led to the SpaceMet network and the 'MassK12 Internet
service. The menu-driven UMassK 12 system supports 100 concurrent callers; daily usage went from 100 to 700+ calls in 6
inonths. Teacher training and support have been critical. Dial-up locations around the state make access free or inexpensive.
A leased line to Franklin County Tech School provides Internet access via its LAN and dial-up lines.

introduction

Wwe have heen involved with educational bulletin boaeds (bbs) since 1986, The original PC based bbs, the Physics
Forun, evolved into the SpaceMet bbs network. A new system, U'MassK12, pre ides full Internet services for Massachusetts
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K12 educators and students. We will describe the growth and characteristics of these systemns and also address issues of
training and access.

The Physics Forum

when the University of Massachusetts announced a small telecommunications grant program, we proposed starting a
bbs for Massachusetts high school physics teachers. Physics teachers are generally isolated and often poorly trained, and we
hoped to bring them the resources of UMass and of the teaching community. Operation began ip May, 1986, with an AT clone
running Fido software in two multitasking (DesqView) windows. Access was available via a local phone number, an 800
number, and a leased line from the Boston campus, 100 miles; away.

The Physics Forum was an excellent bbs, with conferences devoted to science, education, computers, and related areas,

with and collections of physics teaching materials. However, despite extensive publicity, usage was far less than we had
anticipated—a few calls per day.

Physics teachers had limited access to computers and telephones; modems were an expensive novelty. Given the
logistical problems and the full daytime schedule teachers faced, the low level of utilization was understandable. In fact, just
about every other educational bbs venture started then had a stmilar experience. Soon we welcomed all teachers and students
interested in science or computers. We publicized the system using teacher newsletters and spoke at conferences and
workshops. Gradually usage grew.

SpaceMet

In 1989, the National Science Foundation awarded the SpaceMet middle school science teaching enhancement grant to
the Five Colleges/Western Massachusetts Partnership, which links area schools and Amherst, Hampshire, Mount Holyoke and
Smith Colleges and the University of Massachusetts. SpaceMet helped middle school science teachers to use space exploration
10 interest students in science and technology. The Physics Forum became tue SpaceMet network of three 386's running
Maximus bbs software under DesqView. Each computer had two to four phone lines, and they were located to provide local

phone call access to nearly all of our project participants and their classes; the Boston and 800 line connections were
continued.

Messages entered on any SpaceMet bbs “echoed” to the others. Teachers and their students used the system to share
ideas and inforniation about the SpaceMet project and also 1o communicate with their peers elsewhere in the world.

1n 1991 we added a 486 with an eight serial port “Digiboard" and connected it via an Emulex terminal server to the
Internet. We also placed a half dozen bbs on XT's In classrooms. These allow students to access echoes locally without tying
up our ports except during brief maf! «ransfers. The system now has over 3000 users, receives up to 300 daily calls, and is
part of the NSF Five College Education In the Earth's Environment, Ecology, and Energy Project (5¢/5E).

Anyone is welcome to use SpaceMet Central (413-545-4453) or SpaceMet Internet (spacemet.phast.umass.edu), not
just SpaceMet or 5C/SE teachers and their students. This wider community enbances the system and includes many of our
most energetic and innovative participants. The echomail connections to teachers and children around the world add an
additional dimension to the telecamm experience. There are conferences related to our own NSF projects and other regional
teacher and community projec's. We have the forty or so echomail areas and project channels of K12Net,  system of 500+
educational bulletin boards, an< a selection of FidoNet conferenccs. (FidoNet links over 25,000 microcomputer based
bulletin boards located around the world.) The 3000+ files available for downloading include text files—teaching materfals,
NASA space and astronomy data, ERIC abstracts, environmental science information—plus educational shareware prograrms.
We have a searchable database based on these documents and on calendars of events, etc.

We have sought throughout to provide a stimulating and varied telecommunications resource to the teachers and
students of our area and of Massachusetts. Connections to SpaceMet and UMassK12 are now available via the five campuses of
the University, Mount Holyoke College, and several state and community colleges connected to the MassNet network.

SpaceMet internet

Experienced callers are often surprised to telnet over the Internet to 2 Maximus bbs and ask how we accomplish this. As
noted carlier, users access a Emulex terminal server. This is 2 $1500 box that looks like 2 modem to a serial port on our
486. This setup works but has definite limitations. Running 8 or more windows under DesqView, even on 2 66 MHz 480,
often leads to delayed or jerky responses. Probably a true multiuser bbs program such as TBBS would solve this problem.
More serious s the inability of our users to do fl¢ transfers over the Internet. ZModem, XModem, etc., all fail more often
than not. Only Kermit works roliably over the Internet, and Maxinus does not support this protocol.
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Terminal servers and multiport boards represent an expensive and clumsy way to bridge the Internet and MS-DOS
worlds. Users cannot telnet out of the system to access the riches of the Internet, nor can they use the standard Internet File
Transfer Protocol (FTP). Running a pure Internet system instead makes a lot of sense.

Issues in Intemet access for K12

We had originally not put our educational telecommunications service on a mainframe or minicomputer because of
their generally awful user interfaces. Until recently, nothing comparable to the many excellent microcomputer bbs programs
existed for Vaxes and the like. Nevertheless, the lure of the Internet became increasingly hard to resist. We wanted our users

10 have the opportunity to explore the thousands of public access sites offering an incredible range of information resources,
and looked for appropriate ways 1o make this possible.

In making Internet access avallable to teachers and students, three key factors must be kept in mind.

*  Youcan'tjust provide 2 naked $§ or % prompt; teachers and students need help and guidance in locating
resources and exploiting the system. A good menu based interface is essential.

+  Students cannot be allowed free access to materials considered inappropriate for minors. The
organizations providing Intemet connectivity are understandably concerned that such access be avoided.
A menu based system can control what students may reach and deal with this “social liability" issue. User
agreements and parental consent forms are additional safeguards for the providers.

+  Schools have limited computer resources; demanding specific terminal capabilities excludes many
potential users. A survey of 116 5¢/5E project teachers found the following numbers for access to
computers at school and at home:

Computers Available to Western Massachusetts Teachers

School # % Home # %
IBM/clone 38 33 1BM/clone 29 25
Mac 24 21 Mac 12 10
Apple 11 88 76 Apple I 23 20
Other 3 3 Other 5 4
None 2 2 None 47 41

School percentages total more t'.an 100 because of multiple platforms. The Apple 11 is most common, and half the
teachers in the survey had ONLY Apple I1's in school. At home, it was IBM or clone, Macintosh, and Apple, in that order, with
59 percent of these teachers having some kind of computer. Clearly, if we require Macintosh or Microsoft Windows user
interfaces, we exclude much of our target audience.

The UMassK12 system

The University Computer Services (UCS) agreed to help in creating an Internet bulletin board for Massachusetts K12
educators and students by purchasing a DEC Ultrix workstation, a model 5000/133. This computer has 48 Mb of ram and 3
Gb of disk storage, and can handle 100 concurrent user sessions.

We decided 10 use the FrecPort program developed for Cleveland FreeNet, a popular public access Internet bbs. This
software is definitely low tech—you can access it with a dumb terminal—although the message editor and some conncctions
1o the outside world such as the gopher service require VT100 emulation. File transfers requires that the terminal also
support Kermit. VT100 and Kermit are both provided by many MS-DOS and Macintosh shareware and commercial
communications packages, and by one Apple Il commercial program, ProTerm.

Inexperienced users find the FrecPort layers of menus easy to understand, and go xxxx shortcuts make it efficient for
experienced users. The use of similar interfaces for mail and newsgroups is a good feature. The software runs under UNIX,
but users do not need to know anything about UNIX except that the commands are ofien case-sensitive, Our programmer has
modified the original FreePort package extensively (o run properly under Ultrix and to fit our tastes and needs.
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Our Internet bbs, UMassK12 (k12.ucs.umass.edu; login: guest) has been operational since May, 1993. We have held
workshops for up to 40 people at once, and the sysiem response has been instant and flawless. Both experienced and novice
users find UMassK12 a comfortable environment. (“The best system I've seen” according to one experienced user.)
Computer interfaces that are easy to learn do not automatically have enough functionality to allow for ease of use in
performing a variety of tasks. We apparently have successfully balanced the two requirements with our simple but logical
menus, help screens, manuals, and training materials.

UMassK12 menus

On UMassK12, teachers have full Internet access, while students are limited by the menus to specific sites and functions.
The range of services we offer is suggested by the Main Menu:

User Settings and Information
Bulletins

Electronic Mail

Newsgroups

Local Resources

UMassK12 Gopher

Connections to Other Services
Personal Files

Help Desk

10 Access Phone Numbers for UMassKl2
11 Send Mail to Sysop

W o0 U s Wi

The first menu choice leads to configuration options, account application forms, and information about the system,
Butletins include announcements of workshops and other local events. Electronic mail provides the usual range of Internet E-
mail options, including signature files, aliases, mail forwarding, etc.

Our philosophy is apparent in the Newsgroup option, We carry a substantial fraction of the usenet newsgroup backbone,
but include only groups that are appropriate to a school environment. These are grouped logically in menus o facilitate
access. We also gate our own SpaceMet echoes and some FidoNet echoes to local newsgroups using the UFGATE program.
This links our older SpaceMet network with the new UMassK12 system.

Local Resources allows users access to extensive collections of information about telecommunications, science, and
other academic areas. The K12 Gopher is configured so that students can access a wide variety of gopher services, but never
reach a menu item offering “All the Gophers in the World.” Connections to Other Services guides users to specific telnet sites
and also provides teachers full gopher, telnet, and FTP services. Personal Files allows users to upload and download files, edit
them, send them to others, etc. Help Desk and Access Numbers provide additional information. Mail to Sysop encourages
feedback and asking for assistance.

Training

Teacher support is critical for educational telecommunications. Teachers are not computer hobbyists or professionals.
They need training programs, well written manuals and help screens. They need help, on site, on-line, and via telephone,
both with the technical aspects of telecommunications and with its effective utilization in the classroom. Anyone planning an
educational telecommunications service must budget realistically for this support.

when we obtained our NSF SpaceMet science teacher enhancement grant in 1989, we began formal teacher training in
the use of the bbs. After our first year of the SpaceMet roject we developed procedures that work well for us. We did one-on-
oue introductions 10 telecomm with our project participants in the spring. During the three week summer institute, they
completed worksheets covering all the aspects of the system. We continued to provide support during the following year while
they worked with their students on the academic year components of the project.

Training for UMassK12 is simplified by its 100 concurrent user capacity which makes it possihle to do large workshops
using terminal rootns. Workshieets take users through configuring their accounts, bulletins, electronic mail, newsgroups,
local resources and gopher. Advanced topics for users with some background (or for a second session) include aliases,
signature files, telnet, and FTP. Participants progress at their own pace, asking for help when needed. One staff member per
5-8 participants works well. Given the simplicity of the user interface and the clarity of the manual, even telecommunications
neopliytes make rapid progress, Approximately 500 teachers have attended workshops up to February, 1994, and the
response to the workshops and the system has been extremely positive,
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Projects

Local and natlonal or international projects are a key feature of SpaceMet and UMassK12. K12Net projects are available
in both systems. UMassK12 also offers Kidlink and other Internet based projects. Western Massachusetts teachers have
undertaken local projects with their students sharing stream and weather data and other classroom research information.

It is important to offer guidance in developing applications. Teachers are a great source of ideas, but they often need
help in defining realistic telecommunications projects, in locating participants, and in exploiting the technology.
Telecommunications projects require a critical mass of people who have agreed to participate, a good leader or facilitator,
and a realistic ime line. Simple projects which allow Qexibility in implementation ofien work best.

Some examples

The following messages are from various projects that were active last year on our bbs and on others around the world.
They illustrate the value of telecommunications in the classroom. The first is from a teacher in our 5C/SE streams research
community. Each class tracked characteristics of a local stream and observed its insect life. They shared their data and
determined regional patterns.

From: Betsy Koscher
To: Ryan Road
Subj: data from stream

The class found several caddis fly cases and a stone fly
case. They caught minor water striders and several yet to be
identified bugs... This is our data:

1. date 4/30/93

school Chapin Street

. teacher Mrs. Koscher

stream Harris Brook

. precipitation—none for two days

. pH stream—7.0

. Temp air—69F, 20C|

. Water temp—53F, 12C

10. Nitrates—none present

15. velocity—-56r/min

16. hardness—3 mg/g

17. turbidity—light pale clear yellowish green floating sand
here and there

18. discharge—haven‘t figured it but it was much less than
just last Tuesday when it was 5 inches deeper and 12 r/min
faster. We think it is because it rained last Monday and
didn‘t rain before Friday.

W oo~JUlk Wi

* Origin: SpaceMet South (ilolyoke, MA) (1:321/302)

Two junior high classes in the SC/5E project exchanged write-ups of thelr independent research projects and then
communicated electronically about their findings.

From: Hawks Rule
To: FRONTIER TiNEE
Subj: MEAGAN BARONAS

The major findings when i did this investigation were that
popsecret popped the fluffiest then jollytime, act 2 lite
natural, act 2 lite butter, and last popquiz. Is this what
you found?

THANKS, JEN KENNEDY

* Origin: SpaceMet-North Greenfield, MA (1:321/152)

Currently we are supporting an unusual {ntergenerational community based project that links middle school children
and elderly people in nursing homes and senjor centers. Here is a typical message.
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From: Michele Hebert
To: Vi Osborne
Subj: Hello!

Hi! We are Joe, Andrea C., Krystal, and Tony. We love poetry
and we hear that you do to! We want you to be our Team
Leader. We are looking forward to meeting you soon so... GET
WELL SOON. Write back to Liberty School.

K12Net's Global Village News is an example of a very simple project concept that works really well. Moderator Lorna
Kropp in , Spokane, Washington asked participants to “post the information about your community and then look for other
news and compare the kinds of celebrations. Are there any patterns? Any celebrations dependent on geography, climate or
cultural heritage? What other questions can you ask?”

From: Elizabeth Probert
To: Lorna Kropp
Subj: Global Village News

Several class members wanted to tell though of how life is
different heve in winter so:

Shannon S writes: My life is affected by the sport I do. In
summer I compete on my horse in competitions and play summer
netball and tennis and go swimming. In winter I play indoor
soccer and soccer and do all the winter dressage and show
jumping series on my horse....

Rochelle says: School life is different because it is a lot
colder and finding a seat at lunchtime is a lot harder as

the grounds are wet and everyone is wanting to sit on a
bench.

[teacher—in most of NZ, students bring lunch to school or
buy it at the Tuckshop. There is no cafeteria though or
covered place for eating lunch. If it is wet at lunchtime in
our school, students eat lunch in classrooms and we have a
short lunchtime and go home a bit earlier.]

The K12Net MathMagic project invites classes to tackle unusual math problems:

From: Chris Riley
To: all
Subj: Mathmagic problem grade 7/8

Our names are Lori Moreno, Chris Riley, Howard Mancillas. We
are from Indian Ridge Middle School in El Paso,Texas. A
cassette tape has 2 sides A&B. There are 9 songs. The length
of each songs are 1)2:30, 2)1:50, 3)4:25, 4)3:25, 5)2:48,
6)3:00, 7)2:27, 8)3:27, 9)4:10. Now we must schedule the
songs in the most efficient manner. We must arrange it to
use as little tape as possible. There must be 3 seconds of
silence between them.

We need to find the total length of minutes & seconds. We
need to know what songs are on side A &B to reduce the
amount of tape needed. We need to know what is the
difference in the amount of time music plays on each side of
your arrangement.

For #1 we had to add up the minutes first then we added up
all the seconds and divide by 60. To find out what songs
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were on side A & side B we picked random songs and added
then up to see what was the closest arrangement to 14 min.
We found the closest arrangement which was 14 &14.

* Origjn: Hawks K12Net, El Paso, (1:381/105)

The Internet-based Kidlink projects annually involved about 10,000 children aged 10-15 in fifty countries. They tell
about themselves in a specific format and then take part in activities such as a conference on Children’s Rights:

From: UBJVMGQ@aster.ccs.bbk.ac.uk (MIKE BURLEIGH)
Subject: *UNICEF Information project: Children’s Rights
Date: Sun Sep 12 09:25:00 1993

The Castelnau kids from England have been talking about our
jdea of children’s rights. We think kids all over the world
should have these rights, regardless of race, religion,
physical or mental ability. Here they are:

The right to an education,

The right to clean water,

The right to enough food,

The right to a safe home,

The right to be loved,

The right to say what they feel and be heard,

The right to war rehabilitation,

The right to not be involved in or affected by armed
conflict,

etc....

Leased line Intermet access

Up to now most of our access has been via dial-up: one modem and phone per user. This does not scale very well, since
the number of lines available in a school is necessarily limited. Espectally in departmentalized schools, teachers find it
difficult to make effective use of a resource that only one or a few students can access at time, However, many schools are
installing local area networks (LANs). Connecting LANs to the Internet makes it possible for many students or teachers to
have simultaneous Internct access, Depending on the local phone rates, a leased line may cost as littte as four ordinary dial-
up lines while offering the possibility of concurrent access by 20+ users. It also makes available graphical interfaces such as
Mosaic which require direct network connectivlty.

tn order to explore the LAN connection, we obtained a supplement to our NSF grant that covers most of the costs for one
test site for two years. We selected Frankiin County Tech School as the test site because of its strong computer technology
program. Also, since all of Franklin County is a single toll free area, a modem pool there provides free Internet access to 4
large area.

We describe this setup in some technical detail for the benefit of those considering similar connections, A 50 kb
synchronous dedicated line Connects Tech and UMass. A NAT router ($1600) at Tech controls the feed into this system and a
CISCO router ($3350) Is utilized at the UMass end. At Tech, a thin ethernet backbone provides connectvity between the
Novell 3.11 LAN within the schioot and the Xyplex terminal server ($2000) which connects the dial-up lines to the NAT router.
All dial-up modems are stand-a-lone US Robotics V.3Zbis modetns ($300 each) with their ports locked at 19.2 kb. The Novell
network is using “LAN Workplace for DOS” and connects via Novell's Open Datalink Interface (ODD) and is implemented on
486SX machines running Windows 3.1. We estimate that this system can support 20 10 25 simultaneous users without serious
performance degradaton.

Total startup cost, including installation of the leased and dial-up lines but not fabor, was approximately $11,000. Since
the 56 kb dedicated line is belng used for Internet connectivity, a substantial amount of traffic is for Inter-LATA
communications and thus qualifies for the Federal FCC-1 Tarifl. This reduced instaliation costs from $1,000 to $300. A muld-
year contract provided a discount on the monthly charges. Leased line charges consist of fixed fees plus a modest mileage
component, so that costs rise only gradually with the distance. We pay $1.90 per mile, so the $180 monthly bill for our 12
mile line has a $22.80 mileage component.
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Annual costs are about $3000 for the leased line plus dial-ups; estimated repairs and maintenance are $500- 1000, The
University donates Internet access; if we had to pay the regjonal internet provider, that would add approximately $10,000.
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Abstract

We have developed a software tool named 3D-LAB for learning and ieaching three-dimensional geometry. By using 3D-
LAB, students and teachers can display a basic three-dimensional solid object (such as a cone, pyramid, cylinder, or
polyhedron) in either wire-frame or surface mode, rotate it interactively, modify it, find its segments that intersect with a
cutting plane, truncate it by mears of a cutting plane, open the basic or truncated solid, draw points or segments in three-
dimensional space, and measure lengths, areas, volumes, and angles. The major characteristics of this 100l are interactivity of
manipulation and variability of the manipulated objects. Two conflicting aims—ease of manipulation and variety of
manipulable solids—are realized by a combined method of loading solids first and modifying them next. A three dimensional
microworld for learning geometry is realized through the ability to make qualitative and quantitative observations while using
3D-LAB on a personal computer.

Overview

We previously developed two tools in the Mathematics Laboratory Series on personal computers as domestic products of
[BM Japan: Calculus Lab (for calculus in high-school mathematics (Akaishi, 1992)) and GeoBlock (for two-dimensional
geometry in funior high-school mathematics (Hidaka, 1990; Hidaka, 1992)). Our basic principle was 1o provide tools for
thinking, learning, and teaching, with simple user interfaces. Following the same principle, we have developed another
software tool, named 3D-LAB, which allows students to mani pulate solids and observe them quantitatively and qualitatively.

By using 3D-LAB, students and teachers can display a basic three-dimensional solid object (such as a cone, pyramid,
oylinder, or polyhedron) In either wire-frame or surface mode, rotate it interactively, modify it, find its segments that intersect
with a cutting plane, truncate it by means of 2 cutting plane, open the basic or truncated solid, draw points or segments in
three-dimensional space, and measure lengths, areas, volumes, and angles.
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Figure 1. shows the initial display of 3D-LAB. Almost all operations can be performed by
selecting from menus, pushing buttons, and dragging points directly with a mouse.

Let us take an example of learning with 3D-LAB. Students can load the pyramid shown in Fig. 2(a) by pushing the
pyramid icon, To this “3D-drawings”, they can add a segment, the perpendicular line from the top veriex, A, 10 the base,
BCDE (Fig. 2(b)). They can measure the length of AH, the area of BCDE, and the volume of ABCDE, and find experimentally
that the vclume is one third of the product of AH and BCDE. During this operation, they can rotate the solid, and thus
assimilate ts three-dimensional structure (Fig. 2(c)).

They can display a cutting plane (Fig. 2(d)) and move it by dragging threv control points. The intersecting segments can
be calculated and displayed automatically, when the cutting plane is relocated (Fig. 2(e)). Students can also find the area
bounded by these intersecting segments, and investigate the relations between the height and volume of the pyramid.

lising modifying functions, they can modify the pyramid so that the top vertex is in a different position, and again
measure the height, area, and volume (Fig.2.(f)). This manipulation will help them understand the mathematical principle of
the height and volume of a pyramid. Furthermore, they can divide the above pyramid by applying an arbitrary cutting plane
repeatedly (Fig. 2(g)}, and can open and close the original pyramid or truncated pyramid.

Tt should be clear now that the major characleristics of this software are interactivity of manipulation and variability of
the manipulated objects. In this sense, 3D-LAB is a three-dimensional microworld that allows students to learn the principles
of geometry for themiselves.

Research was done by Professor Kenjiro Suzuki (Uiniversity of Tokyo) and Sakiko Wakita (IBM Japan), on how to use
the rotating and cutting (unctions in geometry classrooms. They reported such tool software was effective for improving
students” understanding on three-dimensional objects (Suzuki, 1991; Wakita, 19919). We are confident that free
manipulation of solids, as described above, will interest students and promote their understanding on 3D geometry.
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Figure 2. Manipulating a solid,
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Implementations

Generally speaking, it is difficult to define and draw 2 (hree-dimensional object on a personal computer’s display, even if
a three-dimensional CAD system is used. Students and teachers are often novice users of computers, and therefore have
special difficulties in manipulating three-dimensional objects. To ensure both ease of manipulation and a variety of solids, we
designed this software so that a solid can be defined by (1) loading it, and ihen (2) moc:%ing or truncating it.

Basic solids

Students start tearning by loading solids. 3D-LAB handles 11 basic solids: triangular and square pyramids, cone,

,  olinder, cuboid, triangular prism, regular tetrahedron, cube, octahedron, dodecahedron, and icosahedron (see Fig. 1).
These objects can be displayed in either wire-frame mode or surface mode. The hidden edges are represented by dotted
lines, and can be turned on or off. We think that providing functions for changin'; mode (wire-frame, surface, or hidden-edge
on/off) is an efficient way of helping students to understand the meaning of hidden edges, hidden planes, and the depth of
three-dimensional space. Users can label vertices with alphabetic characters in order to designate vertices, edges, and faces,
and the colors of edges and planes can be changed to highlight specific parts.

Rotating

Asolid on the display can be rotated in two directions (vertically and horizontally) by pushing rotation butions. We
designed a rotation matrix for calculating a new two-dimensional image of a solid, so that the rotation operation matches the
user's mental model. That is, a solid rotates in three-dimensional space, in the direction indicated by the arrow of the pushed
button. It can be rotated at any time while the object is being manipulated. We believe that observation of a solid from an
arbitrary direction wilt familiarize students with the structure of the solid.

Modifying

Pyramids, cones, cuboids, and cylinders can be modified by relocating the position of the top vertex, changing the shape
of the base, or changing the height. Modification is executed on two planes: the vertical plane and the horizontal one (Fig. 3).
During the modification of the solid, the lengths of edges and the angle values can be displayed. The modifying function
enables a user 1o define solids with various shapes from a single basic solid. It also provides teachers with a simple way of
creating teaching maierials, including various figures.

Figure 3. Modifying a solid.

Drawing

Segments and points can be drawn on-the edges of the original or truncated solid. In analog mode, points and the
starting and ending points of segments are located along ail the edges or pre-drawn segments. In digital mode, these points
are located only at the dividing points (1/3, 174, 1/5) of edges or pre-drawn segments. The digital mode enable a user to
draw a specific segment, such as one connecting the midpoints of two opposite edges of a cube. By pushing the
perpendicular segnient button, students can draw a perpendicular segment froin any vertex to (1) an edge or pre-drawn
segment, (2) a face, or (3) a cutting plane. Figure 2(b) is constructed by using this function. Students could never draw such
complicated figures in three-dimensional space without a computer software tool such as 3D-LAB.

Cutting

A cutting plane is defined by three controt points on three edges, and can be modified by (1) changing the locations of
these control points, (2) pushing the parallel translormation button, or (3) pushing the rotating transformation button. Il the
paralicl transformation button is pushed, the cutting plane can be moved in the direction normal 0 this plane. If the rotating
transformation button is pushed, the cutting plane can be rotated around the segment connecting two control points. By using
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these operations, students can interactively observe how the lines of intersection change (Fig. 4). This function glves students
a qualitative understanding of solids and cutting planes.

Figure 4. Moving a cutting-plane.

Projecting

There are three projected images corresponding to the xy, yz, zx orthogonal planc., (Fig. 5). During projecting, rotation
buttons can be used to rotate tt.e object image on each of the three planes. If a user pushes the x-increment button, the image
on the yz plane rotates counterclockwise, while if he/she pushes the z-decrement button, the image on the xy-plane rotates
clockwise. The original image and the three projected images can be turned on and off on the display. There are two ways of
using this manipulation. One is to conjecture each projected ir:age from a solid; the other is to conjecture the original solid
from the three projected images. The latter is 2 more advanced way of conjecturing, and cultivates the students’ spatial ability.

Figure 5. Projecting a cone to three orthogonal planes.

Opening and Closing

There are four types of manipulation in opening and closing a solid. These are opening as specified by the user,
automatic opening, closing as specified by the user, and automatic closing. The details of these functions have been described
by Y. Hase (Hase, 1993). Figure 6 shows the opening of a cube.
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Figure 6, Opening a cube,

Measuring

The user can measure lengths, areas, volumes, and angles in three- dimensional space. Angles are defined by (1) two
segments, (2) a segment and a plane, and (3) two planes. On the display, there are two measuring boxes showing measured
values, and a calculation box showing the result of calculation based on the two values in the measuring boxes. These three
boxes provide a good user interface for quantitative observation of solids. .

Conclusions

We developed a three-dimensional “laboratory" narmed 3D-LAB on a personal computer. In this laboratory, students
can manipulate solids interactively and observe them qualitatvely and quantitatively. The possible manipulations include
rotating, modifying, drawing, truncating, opening and closing, projecting, and measuring. Ease of manfpulation i realized by
the combination of a mouse and buttons, and by the method of first defining three-dimensional solid objects in the process of
loading them, and then modifying them. We believe that there Is no similar environment for learning three-dimenstonal
geomelry on the basis of experimentation. In the previous research phase, the basic functions of rotating and
cutting solids were evaluated in several classrooms by Professor K. Suzuki and 8. Wakita. We are planning to cvaluate how the
complete set of 3D-LAB’s functions improves three-dimensional geometry classes.
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Abstract

A series of interactive videodiscs programs are being produced to support the training of special and general educators
o serve children with emotional and behavioral disorders. The purpose of these materials is to enhance the problem solving
skills of teachers in three areas: (1) understanding behavior disorders in children from multiple perspectives, (2) integratng
assessment procedures and service plans, (3) and coordinating instructional and management procedures in the school
setting, It is expected that these programs can help bridge the gap between knowledge, skill development, and real-world
applications in teacher education.

At the end of this first project year, the computer program and laser videodisc are nearly completed and field testing
procedures are being designed utiizing qualitative research methodology for formative evaluation and gathering impact data
on problem solving skills for summative evaluaton. Feld test sites will be linked through telecommunications and
implementation icdeas shared through E-mail.

The design for these interactive videodisc programs Is primarily based on Cognitive Flexibility Theory, one of the
constructivist theories which emphasizes the real-world complexity and ill-structuredness of knowledge. It focuses on both
the construction of knowledge and the use of that knowledge structure in problem solving. To accomplish this, the materials
model the flexibility desired for the learner where information may be learned in a variety of ways based on multiple
purposes through multidimensionality and non-linearity.

Many unique and innovative aspects of technology are incorporated in these materidls.
o Each interactive program establishes an opening problem solving scenario to anchor the case studies.

Each program features hypertext case studies of children allowing the user to search for meaningful
information through 2 database of student reports, fact sheets, and other on-line resources.

o Materials placed on the videodisc include video scenes of children functioning in community and school
settings, audio interviews with parents and teachers, and audio interviews with najonal experts in special
education.

o Parallel forms of the computer program created with Axthorware Professional cnable the materials to be
used in both Macintosh and Windows environments,

o The design allows for flexible use by students as a learning tool or by instructors as a teaching tool.

This presentation will include a description of our overall planning and development process and a demonstration of
the program prototype, showcasing these constructivist design features:
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¢ To build on prior knowledge: use of metaphors, real-case scenarios, course prerequisites.

e Tosupport the learner through scaffolding: embedded structure in the program design, help optons, hot
links between text and on-line resources, and the use of mimetic guides.

o To fatllitate the re-organization of knowledge: note-taking options, question generation to prepare for the

case conference, presentation of multiple perspectives through the experts, and the option to take
different roles and solve different tasks.

Project (M4-204B)

Hypermedia-Based Knowiledge Construction and
Teacher Education '
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Abstract

This presentation will center on a five-phase project which has helped inform the types of hypermedia-based knowledge
teachers need to know so that they can instruct their students on how to construct their own hypermedia projects. Such
information not only helps guide practicing teachers as they acquire the necessary skills and knowledge but also helps the

need for developing instructional experiences for pre-service teachers so that they are able to provide the same instruction
when they teach.

According to Nelson (1993), hypermedia-based learning environments can be grouped into (a) knowledge
presentation, (b) knowledge representation, and (c) knowledge construction. Knowledge presentation refers to students’
working with existing hypermedia programs, generally to enhance knowledge. Knowledge presentation refers to hypermedia
systems which reflect the storage of information in the human memory system. A form of knowledge construction is when
students learn an authoring language and become proficient at using visual and sound digitizing mechanisms (such as
scanners and computer-compatible recorders) as well as video and laser discs. With that collection of hypermedia
knowledge and skill, students can then produce their own school-sponsored assignments for evaluation. This instructional
approach both provides studeats with an aliernative for completing academic tasks and combines production of academic
tasks with such general benefits of computer-based learning as motivation, student-determined pace, and one-to-one
interaction between student and “teacher.” It is this third hypermedia use—knowledge construction—on which our project
fs based.

This presentation will focus on a five-phase curriculum project. Phase One involved creating a gencral hypermedia
curriculum based on what we felt students would need to be taught in order to develop sufficiently complex hypermedia
programs on academic topics. Phase Two was implementing a HyperCard-based, month-long unit of instruction, hased on
Phase One work, which was atiended by high school students during the summer between their junior and senior years.
Students attended the West Virginia Governor's Honors Academy during the summer of 1991 and selected a strand of
instruction called “Hyper-liumanities.” This instructional experience had two major focuses: (1) how to research and gather
the information they wanted to include in their hypermedia-based projects and (2) the HyperCard information necded in
order to construct thelr stacks. They were assigned to work in groups of three or four and to distribute tasks and effort
toward completion of their programs among themselves.

Hypertard instruction involved the students' learning the five objects in yperCard: (1) stacks, (2) cards, (3
background/foreground, (4) buttons, and (5) fields. They als learned how to copy and paste line art as well as design their
own art via the paint tools, Later in the instruction they were taught how to scan pictures and photos and to incorporate
sound via the MacRecorder program.

Phase Theee involved “translaing” the curriculum into a Linkway-based, year-long unit with high scliool juniors during
the academic year. Phase Four involved the implementation of the year-long, Linkway-based unit which will be completed in
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June, 1994. Included in this phase were additional units on developing interactive video programs. The students were juniors
and were enrolled in Advanced Placement English and Advanced Placement Social Studies. The contextual direction of this
learning experience was the creation of 4 fictional town. Each student assumed a role in that town and developed Linkway-
based units that reflected the history and literature of the United States from their perspectives as citizens of that town.

phase Five coincided with the second semester of Phase Four. In Phase Five we have begun to fine-tune what we believe
a college-level course for pre-service teachers ought to include so that they can then teach a hypermedia-based language and
100!s to their future students who can then have hypermedia as an alternative for producing their class assignments. Although
some data will be provided during the presentation, the focus will be on the curriculum.
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Abstract

“Revolutionary classroom” means more than using technology to create a revolutionary learning environment in
traditional classro oms; it involves creating and renovating traditional classrooms o produce new and innovative learning
environments. The physical environment heavi ly influences the learning environment. This presentation focuses not o n how
a single instructor has revolutionized a class, but on how a revolutl onary classroom has supported different instructional
models, united by the ir use of technology to facilitate significant learning and socfal interactions in the classroom.

What distinguishes the Kaleidoscope room s its flexibility, chairs a nd tables that are moved easily into different
configurations or stacked out of the way. Thus, while accommodating traditional presentation styles of instruct fonal delivery,
the room easily supports much more active and collaborative forms of fnstruction. Technological support of instruction
comes in severa | forms. Two movable podiums provide the instructor with computers, video tap ¢ and laser disc players, pad
‘camera visual presenters, and LCD panel large screen projection onto efther of two movable 8" screens. In additon, 2 student
response system provides students witlt small keypads that connect to the instructor’s computer to permit instantaneous
feedback and display, i { desired, of student responses to questions.

A final feature of this presentation highlights the rather revolution ary administrative support model that provides the
techinological and peda gogical support in kaleldoscopic and traditional classroom settings. The Con sortium for Instructional
Innovation employs a collaborative model to harness the fragmented resources of a large university in support of active learn
ing. Assembling machine and human resources from Information Technology, the Library, Media Systems, Faculty
Development, Writing Across the Curriculum, and others, the CIf has focused expertise and labor into the development ofa
number of technologically-based learning projects.
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Abstract

Dissatisfaction with the introductcry statistics course required in many disciplines has spread from the students to the
instructors. Some instructors have responded by deleting theory and substituting applications. While realistic applications are
vital, proper application of statistical techniques requires the understanding of some basic theoretical concepts.

1 believe that student discontent with the theoretical topics is due to the traditional lecture presentation, not the ideas
themselves. Visualization software that has been designed to foster student experimentation can rzplace much of the
traditional lecture and convey an inwitive understanding of the theory.

I use the visualizaton software as a 100l to cover theoretical material that might otherwise be deleted. Ideas that are

mind-numbing when presented in the usual text or lecture style can become interesting when viewed. I find that my students
develop better intuition and greater motivation.

Half of my scheduled class time has been diverted from the lecture hall to the computer lab. During these iab sessions
the students use the visualization software on their own, and engage me and their fellow students in discussions about the
ideas being presented. I hope to soon replace all scheduled classes with lab sessions.

Special Session (M4-304A)
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Abstract

videodisc technology is becoming increasing popular in K-12 schools. Each Florida school, for example, was provided
with one videodisc player several years ago. Like any new technology, however, videodiscs have their own terminology and
operating procedures, and, in order to use them effectively in the classroom, educators must be trained in their use and
understand the bastcs of the technology. In this session, presenters will describe and demonstrate inexpensive resources and
techniques for staff developmient which can be used to introduce educators to the baslcs of videodisc techinology.

“{(a,mm'ng the Revolution” 13

ERIC 1

[P
y-

A ruiToxt provided by ER




Developed under a grant from the Florida Department of Education and designed and developed by the staff of the
Instructional Technology Resource Center at the University of Central Florida in Orlando, these materials include finished and
camera ready copies of instructional materials; transparency inaslers; sample workshop outlines; suggested activitles; “The
Videodisc Training Tool,” a /{yperCard (Macintosh), LinkWay (MS-DOS) o HyperStudio (Apple HGS) stack 1o use in
presenting workshops; workshop samples and templates; and “Videodisc Training Wheels,” an interactive utorial program
about videodisc technology created in HyperCard, Linkway, or HyperStudio. Materials are free, and may be reproduced for
use in any educational setting,
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Abstract

This sesslon will describe the development of a sabbatical program for teachers that focuses on network technology.
Early in the spring of 1993 the University of Rhode Island advertised for teachers interested in spending a sabbatical studying
network based technology applications and the connections to classrooms. Twenty-two teachers inquired about this program,
eleven were interviewed, offers were made to six teachers and three were able to participate in the program. During 1993-94
teachers moved from a relatively naive view of network technology to become trainers of ather teachers using a variety of
software and network resources. The presentation describes technical details regarding the development and planning of the
program. Each of the teachers will share their reasons for joining the program, their expectations, their experiences and how
they expect to use the benefits of this program as they return to their school districts. Teachers have had extensive experience
working one-on-one with teachers who are naive network users and will share their views of what has been successful in
getting other teachers to become network users. In addition, they will provide insight into the nature of the experiences that
they have found most useful in shaping their own views about technology.

Society Session (M4-310A)

Developing Curriculum Standards for Teaching the
Social Impact of Computers (ACM SIGCAS)

C. Dianne Marlin

FECS Department

Academic Center—o6th floor
George Washington Unfversily
Wasbington, )¢ 20052

(202) 994-8238

Fax: (202) 994-0227
diannem @seas.guwu.edu
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Panelists:

Charles Huff;, St. Olaf's College

Joyce Currie Litile, Towson State University
Deborab Jobnson, Rensselaer Polytechnical Institute
Rob Kitng, Untverstty of California—Irvine

Keith Miller, William and Mary College

Joseph Turner, Clemson University

Key words: ethics, social impact, computer science

Abstract

With the inclusion of the new “tenth strand” on ethics and soctal impact in the latest curriculum standards in computer
sclence announced in Computing Curricular 1991, there has been much discussion about how to implement this new strand
into the curriculum. Both vertical and horizontal integration of this strand has been suggested. The practical considerations
of these approaches will be discussed by the panelists from their own. experience in developing new curriculum and teaching
social Impact topics in computer science.

Society Session (M4-311A)

Teachers and Technology: Total Quality Reform (ISTE
SIGTE)

Katbleen Fulton Anna L Hillman
Sentor Analyst College of Education
Office of Technology Assessment (OTA) Mississippi State, MS 39762
U.S. Congress albl @ra.msstale.edu
Washington, DC
kfulton@set.ota.gov
Margaret (Peggy) Kelly Neal Strudier
College of Education College of Bducation
Cdlifornia State University, San Marcos Untversity of Nevada—Las Vegas
San Marcos, CA 92096-0001 Las Vegas, NV 89154
mhelly @efs.calstate.edu strudler @nevada.edu
Jerry Willts
Center for Information Technology in Education
College of Bducation
Untversity of Houston
Houston, TX 77204-5872
Jwillis@fetson.ub.edu
Key words: technology, teacher education, integration, staff development,
teacher preparation
Abstract

Building on its work in education and technology, the Office of Techinology Assessment is currently conducting an
assessment of technology and teachers. The study Is focusing on elementary and secondary school educators, analyzing how
teachers are trained to use technology, both in pre-service programs and as a part of continuing professional development.
Panelists will bricfed on preliminary findings from the OTA report to be published in January 1995, and will discuss the
implications of these findings for reform efforts in teacher education. In addition, they will be encouraged to contribute
“success stories” from thelr own experiences and will be given ample time to engage panelists n questions and discussion.

Dr. Willts has served as a field-based rescarcher for the Teachers and Technology study and Ms. Fulton represents the
OTA as director for this study. The other panelisis have been active in promoting technology use in the teacher education at
their respective universities.
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This session s sponsored by SIGTE, the Spectal Interest Group for Teacher Education of the International Society for
Technology in Education.

Society Session (M4-312A)

Open Access: A User Information System (CAUSE)

Project (M4-313A)

ConStats:

Bernard Gleason

¢/0 CAUSE

4840 Pearl East Circle, Sutte 3025
Boulder, CO 80301
303/449-4430

Fax: 303/449-0461

Key v;:rds: information systems, higher education, access services, systems
sign

Abstract

Boston College has implemented a number of innovative approaches which allow end users, including students, to
access personal information and to interact directly with the university's information systems. Mr. Gleason will discuss the
design of a systems architecture that facilitates easy access to information and itnegrates these access ervices with other
information resouces that are normally found in 2 campus-wide information system (CWiS).

Curricular Software for Conceptualizing

Introductory Statistics

Steve Coben Professor George Smith
Curricular Software Studio Philosophy Department
Arena User Area Tufis University

Tufls Untversity Medford, MA 02155
Medford, MA 02155 (617) 628-5000, Ext. 2344
(617) 627-3082

SCoben@Jade.Tufis.edu

Key words: statistics, experimental, question

Abstract

ConStat$ is a microcomputer-based program for helping students conceptualize introductory statistics. Itis uniquely
designed to permit student to select and conduct experiments on statistical ideas. All choices are posed as questions, and for
each question 2 WHY and Help options are avallable. These options are designed to permit a wide variety of students to
grasp the salience of the question before conducting an experiment. After conducting experiments, students may select from
new set of questions, and pursue their own pathway through the program.

ConStatS is a micro-computer-based “concept piano” for introductory courses in statistics—i.e. it enables students to
develop a concrete understanding of the conceptual domain of statistics in much the way  piano fs used to gain a concrete
understanding of concepts in music theory. The package covers the first seven to nine weeks of almost any introductory
statistics course, taught in virtually any department. ConStatS consists of three major parts, each of which contains several
distinct programs covering different topic areas:

DATA REPRESENTATION: Displaying Data, Summary Statistics, Transformations, Describing Bivariate
Data

PROBABILITY: Probability Measurement and Probability Distributions
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SAMPLING: Sampling Distributions, Sampling Errors, A Sampling Problem
ConStatS includes carefully chosen data-sets from several different disciplines, including psychology, sociology,

economics. biology, and engineering, as well as data of general interest. New data-sets can readily be added by students and

teachers. The emphasis of the overall package is on gaining conceptual understanding of statistics. But precisely because

statistics is primarily a discipline of application, students gain such understanding best when dealing with real data that they
have some prior feel for.

Probably the most distinctive aspect of ConStatS s the rigor with which it pushes siudents into an actively experimental
style of learning. The students are always in control, not just in the sense that they choose what to do next, but in the sense
that nothing ever happens on the screen except through choices they make. Each screen presents them with a handful of
choices, posed as questions. These choices are just the ones that have to be made to determine some result that will appear
next—e.g, the choice of data-range and the number and type of intervals in order to draw a histogram. The only questions
that ever appear on the screen are ones that have to be answered to determine a desired result or to initiate 2 new direction.
No “study questions™ ever appear, nor do any other didactic elements that would tend to induce students to fall into their
customary passive style of learning.

ConStatS embodies the view that micro-computer-based curricular software is truly effective when it functions as a
medium unto itself, entrely different from classroom lecture, drill, textbook reading, and educational television. None of

these others can be devoted exclusively and uncompromisingly to active experimentation. Carefully designed curricular
software can be.

The problem with software designed to force students into active experimentation is that all but a small fraction of
students, left to their own devices, will either freeze or become lost when they have to make all the decisions. ConStatS
employs a combination of devices to address this problem. First, each program in the package is divided into a large number
of “screens”, no one of which confronts the siudent with more than a small number of closely related decisions. The choices
the student makes on each screen lead to different pathways through the program, pathways that often loop into one another.
These pathways provide an unobtrusive bullt-in structure that helps guide the student along in an orderly fashion. More
guidance is provided at some places by making the decision one between a default value offered by the program and a value
of the student’s own choosing. Each screen has a one or two sentence “scaffolding” introducing the choices that have to be
made, and the student can always back up along a pathway to review or reconsider earlier choices.

Finally, and most important, a WHY and HELP button are always available on every screen, allowing the swdent who is
uncertain or hesitant access to information that will help them over the hurdle. Hitting the WHY button when facing a choice
produces a reason why the choice is an appropriate one to be facing, This usually takes the form of a one sentence statement
of a typical consideration that someone might focus on when making the choice. For example, hiting WHY when hesitating
over the question, “Do you want to change the number of intervals?", produces, “Maybe the histogram will take on a very
different appearance with a different number of intervals."—just the sort of thought that a good teacher might whisper in the
ear of a student who is hesitating in the middie of an experiment. Hitting the HELP button produces a paragraph or two
discussing the choice. This is the only place in the software where book-like elements intrude. But even here the student is
actively eliciting the information, looking for specific things that will help them take the next step, in much the way that
superior students take a quick look at one or two pages of 2 book when working something out in a thought experiment.

Project (M4-313B)

Navigating Flexible Curriculum Resources: The
Curriculum Map Maker

June Mark Michelle Manes

Educatton Development Center Education Development Center
55 Chapel Street 55 Chapel Street

Newton, MA 02160 Newton, MA 02160

(617) 969-7100 Ext. 2548 (617) 969-7100 Ext. 2458
Junem@edc.org michelle@edc.org

Key words: geometry, curriculum, technology
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Abstract

Are you tired of cutting and pasting problems and student activities from lots of different books? As part of a curriculum
project funded by the National Science Foundation to develop innovative and flexible materials for secondary mathematics
focused on geometry, the Connected Geometry project is developing an electronic tool to ald teachers in selecting, adapting,
and assembling curriculum materials in flexible ways.

The Curricitum Map-Maker supports teachers in tinkering with their curriculum and in assuming greater autonomy in
the design of the materials they use with their students. Building on teachers’ current practice of choosing and modifying
materials from different sources, this tool enables teachers to conveniently select, adapt, and assemble a variety of activities in
coherent and connected sequences. The Curriculum Map-Maker tool supports teachers in reforming curriculum whether
they choose to redesign thefr own curriculum or to mere slowly infuse their curriculum with new activitles and materials. On
the one hand, this means that teachers will readily be able to find a single activity or short sequence of activities to replace
part of their current curriculum. On the other hand, the tool will encourage browsing, and it should help teachers identfy
connections among the activites from our materials library—effectively seeing content not in terms of a single activity or
short sequence of activities but as pervasive themes viewed from a variety of perspectives and visited in a variety of contexts.

In this presentation, we will be demonstrating a prototype of the Curriculum Map Maker tool. This prototype consists of
some key components:

¢ Connected Geometry curriculum activitles will be indexed in multiple ways. Teachers can find particular
materials through a variety of connections—for example, mathematical topic, unifying or organizing
theme, habits of mind, geometric content.

e Each activity in the database will contain a brief description which includes information that teachers can
use to select materials appropriate for their own classes (e.g., prerequisites, classroom time required, the
connections out of the activity), Teachers can browse through the contents of our materials database and
read brief descriptions of individual activites.

¢ The database will include curriculum maps—suggested sequences of activities that we have put together
into units—that suggest ways for teachers to use our materials as starting points for developing their own
units and courses.
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Spotlight Session (T1-BRBA)

Virtual Realities: From the Concrete...to the Barely
Imaginable...to the Fairly Reprehensible

Stephen Marcus, Pb.D.
Graduate School of Education
University of California
Santa Barbara, CA 93106
(805) 893-4422

Fax: (805) 893-8673
smarcus@edstar.gse.ucsb.edu

. Key words: virtual reality, disabilities, writing

Abstract

This presentation deals with deep medfa, {llustrating unusual and offbeat interfaces for future educational computing.
The discussion includes attention to new Japanese software initiatives, the development of the smart book, and the elusive
RUM, DWIM, and DWIN commands. The presentation provides a broad foundaton for considering both the positive and the
problematic aspects of investing in certain forms of unreal estate.

Topics include (but are not limited to): The Reality Question, The Addiction Question, The Sex Question, and The Good
and Evil Question. The central concept involves “virtual realities,” simulations that you seem to enter physically. If text
“TELLS and video and film SHOW, then  virtual reality EMBODIES” the world it creates (Randall Walser, Autodesk Research

Lab). This leads to considerations of how to represent things that are essentially indiscernible (Warren Robinett, University of
North Carolina).

This presentation illustrales virtual reality hardware and sofiware and explores the educational implications of radical
shifts in point of view: you can BECOME the data, and you can function in environments in which space itseif is the interface.
Our involvement with new technologles generally moves from an ambivalent relationship with augmented abilities to the
“dawning of irreversible change” (Akram Midani, Carnegie-Mellon University). This presentation suggests some of the
implications of virtual realities-for various subject matter areas, in adaptive technology, for understanding autism, and on our
expectations and visions for educational computing.

Special Session (T1-BRAA)
Swords Into Plowshares: Dual Use Technologies for

Learning

Beverly Hunter

BBN Laboratories

150 CambridgePark Drive
Cambridge, MA 02140
(617) 873-3468

Fax: (617) 873-2455

Panelists:
Ron Fortunato and Jobn Richards (BBN): Applications of the Defense Simulation Internet to Secondary School
Bducation in Department of Defense Schools

Boris Berenfeld (TERC): Applications of Sensors and Instruments from Industry in a Hands-on High School Global
FEcology Curriculum

Discussant:
Robert Seidel (Army Research Institute): Prospects for Dual Use Technologies
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Key words: industry, government, military, dual use, K-12

Abstract

The end of the Cold War has prompted a renewed effort to find peaceful uses for technologies that have been developed
for the military. Both industry and government agencles are seeking educational applications of technologies originally
developed for industrial and military purposes. This panel will provide case studies of such “dual use” applications and will
discuss issues that arise when attempts are made to transfer know-how and products from military and ndustry settings to K-

12 education.

Special Session (T1-BRCA)

Technology-Rich Mathematics Curriculum for

Elementary Grades

Cynthia ]. Orrell, Gilda Gussin,

Joe Berkovitz, Betty Bjork

Bducation Development Center

55 Chapel St.
Newton, MA 02158

cindyo@edc.org
gilda@edc.org
Joeb@edc.org
betty@edc.org

Elayne Schulman

EduQuest, an IBM Company
4111 Nortbside Parkway
Atlanta, GA 3U327

Key words: software, video, integrated, mathematics, elementary, curricvium

Abstract

This session describes the development process and speclal features of Math and More, a mathematics curriculum
product in which software and video are central to teaching and learning. Developed as a collaboration between Education
Development Center and EduQuest, an 1BM Company, Math and More is designed for elementary classrooms with at least five
networked computers and includes the use of software, video, concrete manipulatives, physical movement, and paper-and-
pencil activities. The curriculum focuses on the study of geometry, patterns and relationships, and probability and statistics. It
supports the Curriculum and Evaluation Standards of the NCTM by incorporating student-led exploration, cooperative
learning, authentic learning tasks, and classroom-based assessment. The original and specialized software tools allow
students to construct their knowledge of mathematics through structured tasks, creative challenges, and open-ended

exploration.

Society Session (T1-201A)

Teaching Probiem Solving to Prepare Students for
Computing Courses: A Panel Discussion (CCSC)

Richard G. Hull
Lenoir-Ripne College
Hickory, NC

(704) 328-7293
dickbull@alice.lrc.edu

Panelists:

Jobn Rabung
Randolph-Macon College
Ashland, VA 23005
Jrr@rme.edu

Gall B. Miles
Lenofr-Rbyne College
Hickory. NC

(704) 328-7268
miles@alicedrc.edu
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Willizm Toll Doris Appleby

Taylor Untversity Marymount College
Upland, IN 46989 100 Marymount Ave.
Tasrytown, NY 10581
73437.2276 @compuserve.com
Absiract

While mere and more students are atriving in colleges and universities with some computer experience, many are stil
weak in the problem solving skills needed for the computing sciences, and for success in the first courses in the major. A
number of schools, at the secondary as well as college level, have developed introductory courses to help prepare incoming

freshmen for a major in computing. This panel will present and discuss several approaches to this course, along with
perceived successes and failures.

Special Session (T1-2024)
Logo in Latin America

Michael Tempel

The Logo Foundation

250 West 57th Street

New York, NY 10107-2603
(212) 765-4918

Fax: (212) 765-4789

Key words: Latin America, Logo, Costa Rica, Venezuela

Abstract :

In the early 1980s, educators in various Latin American Countries began using Logo. As in the United States and Canada,
a varlety of projects started at the grassroots level, driven by the enthusiasm of 2 few individuals.

Beginning in 1988 with the Programa de Informatica Educativa in Costa Rica a new type of Logo project emerged—
large scale and well organized—with a clear vislon based on Logo’s constructionist philosophy, and providing extenstve
teacher education and support. Projects of this sort are now underway in Venezuela and are beginning in other Latin
American countries.

This panel will give an historical overview of Logo in Latin America with an emphasis on descriptions of current projects
and future directions they are likely to take.
Special Session (T1-203A)
Telecommunications and Curriculum

Guwen Solomon, Chair

Consortium for School Networking (CoSN)
¢/0 11 Asblawn Avenue

Spring Valley, NY 10977

(914) 354-3461

gsolomon@aol.com

Frank Odasz, Chair

Panelists:
Sally Laughon, Dan Lake. Stephanie Stevenson, Ferdi Serim, Bruce Daley, Leni Donlan

Michael Waugh, Sandy McConrtney, Mark Nelson, Kay Abernathy, f/im Flanagan

Key words: telecommunications, curriculum, CoSN
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Abstract

How does telecomniunications enhance K- 12 leaning? Join the CoSN Curriculum Commitiee for a report on K-12
telecommunications and curriculum integration and share your own experiences. Help us shape the future of
telecommunications in the K-12 community by helping us to discuss guidelines and standards. We will decide together what
makes an exemplary project exemplary and what's important about telecommunications in the K-12 curriculum.

The Consortium for School Networking

The Consortium for Scliool Networking (CoSN) is a non-profit, membership organization at the forefront of the <ifort t0
facilitate computer-based communication for staff and students in schools across the country. CoSN's mission is to ensure
that schools develop sound networking systems and appropriate curricular applications. Computer networking offers
students and teachers the potential of equal access to the information available via the Internet. Our goal is for every
classroom in the country to have access to these educational resources by the year 2000. Toward that end CoSN brings

together the many groups that are involved in K-12 networking,
CoSN Curriculum Committee

CoSN's Curriculum Committee was established in order to determine guidelines for reporting of projects, develop
standards of excellence, create an informational database of curricular projects, and disseminate information.

Special Session (T1-204A)

Constructing and Supporting Educational Reform:
Presenting the Educational Ideas

Foilowed by an Analysis of Approaches; Problems,
Strategies and Solutions to Choosing and Using
Conferencing Systems in Support of Constructing

Reform

Molly Lynn Walt

Education Development Center, Inc.
55 Chapel Street

Netwton, MA 02160

(617) 969-7100 Ext. 2537

Fax: (617) 965-6325

MollyW@EDC. org

Key words: Education Development Center, Inc., content knowledge,

tsc'z‘ch_nology support, implementation, constructivist approaches, resource
aring

Abstract

Education Development Center, Inc. has thirty-five years of experience in educational research, development, leadership
and technical assistance for many national reform inftiatives on the cutting edge which involve practitioners in learning new
content knowledge, pedagogical strategles or systemic approaches. EDC has been at the forefront for combining knowledge
of effective professional dewelopment with knowledge of technology support. This sesston will feature prese-nations from five
principal investigators or profect directors of five national projects for educational change with a focus on the over-arching
educational ideas inforining the change. This will be followed by a discussion on the implementation issues and inventions for
establishing electronic based constructivist approaches to knowledge building and -esource sharing in the service of
educational values.

Janet Whitla, President of EDC and P1 and Shari Robinson, Development Management for Authentic Teaching and
Leaming and Assessment for All Students.

ATLAS is a “Break the Mold” Project which represents a partnership among Theodore Saer and the Coalition of
Essential Schools, James Comer and the School Development Program and Howard Gardner and Project Zero and funded by
NASDC.
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Judy Zorfass, Principal Investigator and Arlene Remz, Projector Director for the National Center to Improve Practice.
NCIP represents a collaboration between EDC and WGBH Educatonal Foundation and is funded by the Office of Special
Fducation Programs (OSEP). It promotes change within local schools and districts so that practitioners will effectively use
technology, media and materials to improve educational outcomes of all students with disabilities.

Mark Driscoll, Principal Investigator and Grace Kelemanik, Project Director for the Urban Mathematics Collaborative
and the Classroom Assessment in Mathematics Project. UMC is a collaboratve of sixteen cities for strengthening mathematics
education in inner city high schools, funded by Ford Foundation. CAM is a network for classroom assessment, for developing

a growing knowledge base of dynamic history of assessient practice. and funded by the Department of Educaton through an
Eisenhower grant.

Clarice Yentsch, Project Director for technical assistance to the State Systemic Inidative. SSI provides leadership and

support to 26 states funded by the National Science Foundation to establish a statewide systemic approaches and partnerships
for mathematics and science education.

Daniel Lynn Watt, Principal Investigator, and Nan Youngerman, Teacher Leader from the Madison Metropolitan School
District, for the Logo Action Research Collaboratives. LARC, funded by the National Science Foundation to develop and
support collaborative approaches for teacher researchers at nine national sites to carry out research about authentic learning
and assessment of Logo use in classrooms.

D. Midian Kurland, Senior Scientist and Gunther Anderson, Unix System Administrator conceptualize and adapt
technology to support the missions and long term and emerging for educational change projects.

Molly Lynn Walt, Senior Associate and Director of the Action Research Center at EDC, Inc. will serve as chairperson to
this session.

The audience is invited to serve as discussant to ideas and issues presented in this session.

Revolutionary Classroom (T1-207A)

Composition with a Twist of Technology: Logo, Music
and Writing

Hope Chafiian, Eleanore Bednarsh, Cathy Page Kassell
The Spence School, New York Cily

22 Bast 91st Street

New York, NY 10128

(212) 289-5940

Key words: Logo, math, music, integrated curriculum, writing process

Abstract

It all started two years ago when the lower school computer fab found its new home next door to the music room. Close
proximity and curiosity about each other's programs led to the realization that two people from seemingly disparate felds
had much pedagogy In co.nmon-constructivist environment, integrated approach, authentic assessment. Enter a third person,
fifth grade teacher and language arts specialist, who joined the fun. Our next step in the brainstorming process was to
examine our knowledge of our own disciplines and articulate what was important to us within our own frameworks. Once
agaln, there were significant commonalities. We each sought to create learning experiences that demanded a higher level of
abstract thinking which would result in the construction of new cognitive meanings.

The product of this initial collaboration was a curriculum in which the learner is required to build on previous
knowledge, find patterns, transfer ideas into other arenas and use varied communicative tools to express {deas. Logo not only
creates the environment that allows this type of learning to happen, it is embedded in the process of constructing meaning.
Our goal s to encourage people to consider this powerful use of technology in creating their own curricula. Qur

coliaboration is on-going and in retrospect, we've come to the realizaton that the process we go through in creating
curricula parallels the learning experience of our students.

This presentation will engage the participants in demonstradons of our integrated curricula which lave been
successfully implemented with clementary students. This demonstration will include componenis of music compositon, Logo
programming, mathematics, and the writing process.

National Educational Computing Conference 1994, Boston, MA
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Revolutionary Classroom {T1-207B)

Challenge to Change: Restructuring Through Project-
Based Learning

Valerie Becker and Jennifer Estabrook Sidney Morris

West Tisbury School Martha's Yineyard Public Scbools
Box 250 Box 250

West Tisbury, MA 02575 West Tisbury, MA 02575
(508) 693-9799 (W) (508) 627-889%4 (H)
(508) 693-5490 (H) AppleLink K1848
Applelink K1848

Lynn VanAuken

Oak Bluffs School

Box 1325

Oak Bluffs, MA 02557

Key words: project, community, collaborative, technology

Abstract

The West Tisbury and Oak Bluffs Schools are located on the Istand of Martha's Vineyard, Massachusetts. During the past
two years these two schools have been fvolved in a project-based learning initiative titled “Challenge to Change,” funded by
the National Foundation for the Improvement of Education and the State of Massachusetts. The major strands of the Challenge
to Change project are:

e students setting the parameters of their own learning using an exploratory inquiry, critical thinking, and
problem solving approach

o stdents developing specific skills in conflict resolution and decision making

o students working in learning teams which are balanced for maximum potential, address the full raige of
“intelligences,” and allow students to work to thelr strengths

o students tackling real, complex problems in the context of the broader community with a focus on
interdependent learning and genuine understanding

o students’ usc of sophisticated portable technology as tools for their research

A synopsis of the project

An electronic representation of a mult-age hands-on community project. Teams of students discover, investigate, and
document findings on topics which are personally important to them. They share their own resources and then draw upon
the wealth of people in the community (e.g. research scientists, writers, inventors, historians, media experts) to assist in and
extend their learning. The students use primary resource material, the site and/or person that is the foundation of their
research, to enhance their experience within a subject. Working collaboratively, the teams use state-of-the-art portable
technology for project based learning. Their electronic toolbox includes portable computers, integrated bulletin board and
database software, mult-media authoring, video taping and editing, scanning and digltizing of images, and networkable
collaborative writing and drawing tools. They create 2 museum exhibit to present their findings using the same technological
tools they use for their research. The students are the curators of their own presentations, contributing to the content of the
Vineyard Museum, the local history center of the fsland. Their textual, video, audio, and graphic information is accessible to
the community and through their networks, to the world, opening the doors to a dynamic flow of cultural understanding.
Working with their interests and strengihs, students reach out from their classrooms in this exatuple from an initiative called
Challenge to Change.
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Revolutionary Classrooms (T1-207C)

Classrooms Without Walls: Teaching in Technology-
Rich Environments

Linda Towlen

Eagle Elementary School

Wave Avenue

Medford, NY 11763

(516) 758-1070

LTowlen%suffpathsuffolk.bitnet @CUNYVM.CUNY.EDU

Elizabeth Combs

Patchogue—Medford Schools

241 South Ocean Avenue

Patchogue, NY 11772

(516) 447-3185

ECombs%sufpathsuffolk. bitnet @CUNYVM.CUNY.EDU

Key words: information, interdisciplinary, multimedia, technology,
telecommunications

Abstract

In technology-rich classrooms students are involved in real world, interdisciplinary projects which focus on current
issues affecting the global community. With all projects, students communicate electronically with peers and experts, work on
various software packages o enhance their basic skills, participate in a web of interrelated activities, and culminate with a

published document using desktop publishing, or a multimedia presentation ncorporating text, graphics, audio and full
motion video.

In order to successfully implement these types of technology the teacher must assume a new role. A blending of

cooperative learning, small group instruction, peer tutoring and whole class discussion is essential in creating an active
learning environment.

Technology holds the key for school restructuing. Through this means, we can teach our students to organize, analyze,
and evaluate the increasing amouns of informaton available to them, while preparing them for the technological work force
which they will be entering. Additionally, through the the use of telecommunications, the student’s concept of “classrooms
without walls” will becotne a reality as they learn about and communicate with people across the globe.

In today's hi-tech soclety, a place where traveling across the globe takes hours instead of weeks, and communication
across regions takes the form of real-time audio and video transmission instead of a written letter, students are increasingly
comdng in contact with vast amounts of information and a myriad of cultures. As a result, students must be taught, not how to
locate information, as in the past, but rather how to manage the constant barrage of data. Analyzing, synthesizing, and
organizing informaton become the important skills for teachers to develop with students.

Teaching through real-world, interdisciplinary projects which focus on current issues effecting the global community
provide students with opportunites to develop higher level thinking skills. These projects include many different types of
activities and learning objectives and successfully integrate technology into the curriculum. Basic skills are taught to students
through a variety of software programs. Internet is used by students to discuss issues with other students throughout the
world, and to access great amounts of information on the topic they are studying. Databases, spreadsheets and other
cormputer applications are used 1o help students organinze and analyze the information. The projects are culminated with a
published document using desktop publishing, or a multimedia presentation incorporating text, graphics, audio and full
motion video.

The major components for successful iimplementation of such student—dirccted interdisciplinary projects include access
10 technology, teacher training, and classroom management. Students must have access to the technology, including
computers, mulimedia hardware, and Internet, right from their classroom. Teachers must be comfortable using all of the
software as well as the multimed/a and telecommunications hardware. Finally, and probably most importantly, teachers must
orchestrate the classroom in order to create an appropriate learning environment. A successful blend of cooperative
learning, small group Instruction, peer tutoring and large group discussions are necessary in order 1o keep all students
actively Involved. The students learning evironment is no longer restricted to their physical environment, (their classroom
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and school library) it encompasses the world. Students have access to libraries, databases, universitles, museums, specialists,
and peers from across the globe. For example, when studying water conservation students identify local issues, discuss
journal articles, take part in on-line discussions with experts, compare concerns with peers throughout the world, collect,
organize and analyze data through the use of a database, and present comparisons, conclusions, and possible soluttons to
today's water concerns in 2 mulimedia presentation. This real-life issue is used as the basis of a project teaching basic skills
and higher level thinking skills across all of the curriculum areas.

The common thread throughout all of these activitles Is that the teachier acts, not as the dispenser of information, but as
a facilitator in the process of locating and then analyzing and presenting information. These skills are not just desirable, they
will be absolutely necessary for students to master as they enter the “Information age” of the twenty-first century.
Restructuring the classroom in this 1nanner brings with it the sense of excitement, discovery, and relevance that technology
inspires and our students demand.

Revolutionary Classroom (T1-208A)

Telecommunications: “Linking Classrooms with
Prisons—A Look at Alternatives”

William L. Burrall, Jr.
Moundsville Jr. High School
401 Tomlinson Avenue

City, State (Zip Code)??
(304) 843-4443 (W)

(304) 242-6539 (H)

mjbsbb @wynyms.wynet.edu

Key werds: telecommunications, at-risk students

Abstract

Telecommunication is the revolutionary force in this classroom. This project, the first of its kind, links classtuoms of
students from around the world, to a maximum security prison in West Virginia, via computer modem. Students from
classrooms in distant locations explored the societal forces at work, which resulted in individuals paying the ultimate price of
years in prison, some for the rest of their lives. Throughout the fifieen-week project, students at Moundsville Junior High
School in Moundsville, West Virginia served as the focal point for this unique project. Using E-mail, students forwarded
inmate responses to classtooms around the world via the AT&T Learning Network. Students in distani locations asked
personal questions to an assigned inmates who remained anonymous as did the students. Although targeted for the at-risk
student population, all students dramatically benefitted from the electronic exchanges with the inmates. Inmates shared
candid and personal experiences in helping all students consider consequences of and alternatives to crime.
Telecommunication technology allowed for anonymous yet close personal contact between students and inmates. This
electronic bridge served to overcome not only distances and prison walls, but moral, social, and family issues as well as
stereotypes. This presentation looks at the benefits of the fifteen-week project for both students and inmates. Handouts of
actual student/inmate dialogues wil' ' 2 available at the presentation.

William Burrall is the 1993 National Technology Teacher of the Year selected by Technology & Learning Magarine and
IBM Eduquest.
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Revolutionary Classroom (T1-208B) :

Business Partnerships + Technology + Reali World
Applications = Revolutionary Classrooms

Gene Bias, Chris Carey, Paula Nowell, and Kelly Pounds

Edgewater High School

3100 Edgewater Drive

Orlando, FL 32804

(407) 849-0130 Bxt. 294, Ext. 253, Bxt. 285

Blas—Applelink: CG1167; Interniet: BIASG@MAIL FIRN.EDU

Carey—Applelink: CG1168; Internet: CAREYC @MAIL.FIRN.EDU; America On Line: ChrisCarey
Nowell-—Applelink: EDGEWATERHSN; Internet: NOWELL@MAIL FIRN.EDU

Key words: multimedia production, multicultural expioration, computer
animation, business partners, real world, collaboration

Abstract

You know something is going right when the thirteen year old student solving a computer problem over the phone with
a technical support person from a major computer company is offered a job. Our response to the technical support person
was “Sorry, he needs to graduate from high school first!” (Or does he?)

Business and educational partnerships can enhance both the business and the school environments through
collaboration. These partnerships have helped the students and teachers at Edgewater High School make quantum leaps in
using specialized technologies prevalent in today’s work place.

The Multimedia and computer animation students work closely with IMAGICOM, a multimedia production and design
company in Central Florida. Bob Konikow, company president, provides his professional expertise pertaining to the feasibility
of individual project development with other community and business partners. This collaboration and course curriculum
was started with the help of an Apple Computer, Inc. Crossroads 11 Grant from the Community Affairs Department. Each
project is worked on by a team of students, a teacher and business partners. The business partner is requested to meet with
the students and conduct “bustness” in the same manner as they would with other groups they purchase contracted services
from. The teacher oversees the project and provides guldance, help with group dynamics, ime management, technical
assistance and access to other resources that help to get the job done. The student groups range in size from three to eight

depending on the type of project, interests, student skill levels, maturity and experience. Projects under development at this
writing include:

e Florida Birds of Prey CD-ROM and laser disk in collaboration with the Florida Audubon Society and the
Orange County Public School District.

e Snakes CD-ROM in collaboraton with the Central Florida Herpetology Society.
»  The History of Firefightng Kiosk in collaboration with the Orange County Historical Society.

+  Computer Animations for GExtreme. This program is geared toward the nine to fifieen year old audience
and is a locally produced by the CBS affiliate, WCPX.

e Animated logos, program segment transitions, and commercials for a variety of local business partners
and community groups are developed upon request.

A variety of students work with the Technology Coordinator as Techies. These students work on a variety of projects
pertaining to the maintenance, installation, and operation of computers, networking, telecommunications and training. They
also:

e Provide internet other telecommunications training for teachers.
o Install, replace and troubleshoot equipment and software malfunctions.

e Evaluate, recommend and negotiate equipment and software purcliases.
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Additonally Novell systems administrator certification training is an option for students assigned to the Technology
Coordinator.

Students enrolled in the Bio-engineering classes provide a service to the community through the Water Sentry program.
The students and teacher work in conjunction with the City of Orlando Storm Water Utilities Department and the Orange
County Environmental Regulation Department. The students routinely monitor the water quality in a chain of lakes. Students
earning dual enrollment high school and college credit in Engineering Systems modeling, take the data collected by the Water
Sentry team and create “what if" scenarios about the lake environment to help predict future trends.

The Trainable Mentally Handicapped and Language Learning Disabled students are trained and spend part of their
school day working at Radisson Hotel and the local X-Mart store.

The overall focus of all these projects is 1o give the students life long employability skilis that the collaboration with the
businesses offer. The students don't have 1o wait until they graduate from high school to gain this valuable experience and
learn how to interact in the workplace.

Projects like those previously mentioned are all realities and similar programs can be developed at any school.

Revolutionary Ciassroom (T1-208C)

National Geographic Kids Network:

Telecommunication Programs Meaningfully Integrate
the Curriculum

Kristine Lynes

74 Madbury Road
Durbam, NH 03824
(603) 868-5825

Key words: telecommunications, Kids Network, National Geographic,
integrated curriculum

Abstract

National Geographic Kids Network telecommunication units such as Acid Rain have been an essential and exciting
part of my elementary multi-age program for five years. In these units children integrate skills they have learned in many
aress of the curriculum. They do not Jearn skills in isolation, but discover the need for knowing certain skills in order to
investigate the problems they are studying,

Children connect math skills with “real world” problem solving as they gather real data, graph, and interpret it. They
telecompute with their research teammates. They realize how they must write clearly so that others will understand what they
liave written. In the science strand the children practice the scientific method as they experiment, record information, and
share their results. Children learn computer skills such as telecommunication, word processing, and how to create graphs
and maps on the computer. They find that the computer is a tool, not a “glorified” workbook. In each of the units children
research and write about their communities—uncovering the history of their towns as related to the problems they are
solving. Children learn how to use latitude and longitude to locate their teammates, how to relate topography to the problem
being studied, and how to create maps.

The children reach from my classroom to classes all over the world. National Geographic's Kids Network projects
have revolutionized learning and teaching in my class.

Revolution in my Classroom

As I remember my elementary classroom in the fifties, 1 recall learning isolated subjects while seated in rows. If there
was enough time at the end of the day we were asked to open our drab geography books. We took turns reading orally,
standing up straight, while the others sat with their books propped up on the desks in front of them. It should have been so
exciing to learn about far away places and people who were so different from us. But it wasn’L. 1 promised myself that when [
became a teacher, 1 would search for exclting ways to help my students learn.

Five years ago 1 found National Geographic Kids Network telecommunication unis, I have worked in four of the
units: Hello, Acid Rain, Weather in Action, and What's in the Water. In these projects children apply skills that they
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have learned across the curriculum (socia! studies, writing, mathematics, science, and computer skills) so that they might
study and help correct an environmental problem. Acid Rain is one of my favorite units,

Acid Rain

In the Actd Rain project children work in teams to build rain catchers, collect the rain or snow, learn about pH,
measure the acidity of the community’s precipitation, write a community description which reveals information about power
plants and automobile usage, and telecompute their results internationally. Even though there are about five hundred classes
participating in each unit, each class is assigned to a research team comprised of classes from twelve schools. Each study

group in my classroom becomes experts on the information that one class in our research team has gathered and
telecomputed to us.

Atthe end of the six week unit, the children receive data from all of the world. They see which areas have the most acid
rain and try to understand why. Lively discussions take place throughout the unit. Children talk about what they can do to
help decrease and prevent acid rain. They communicate with power companies and with the teamns on the Kids Network.
Children investigate a real problem and learn how they can become part of the solution.

Integrated Leaming

While participating in Kids Network units, children discover the need for learning how to graph, how to collect
meaningful data, and how to communicate this information. They do not learn skills in isolation, but discover the need for
knowing certatn skills in order to investigate the problems they are studying,

Many subject areas are drawn into each unit. In math the children solve problems using real data they have gathered,

They read, interpret, and create graphs of their data and their research teams’ information. They work with postive and
negative numbers. Children connect math skills with “real world” problem solving.

They write (o their research teammates and receive letters from them. They realize how they must write clearly so that
others can understand their telecommunications.

In the science strand the children practice the scientific method as they experiment, record their information, and share
their results. Children learn computer skills such as telecommunication, word processing, and how to create graphs and
maps on the computer, They also see how computers are used as t6ols, not just for games and “drill and practice exercises”.

In each of the units children research and write about their communities—discovering the history of their towns as
related to the problems they are solving. The study of geography included in these units helps children learn how to use

latitude and longitude to locate their teammates, how to relate topography to the problem being studied, and how to create
maps.

It is so amazing to see children reach out from our class to classes all over the world to study a problem and then
contribute their ideas to the resolution of the problem. How revolutionary! '

Society Session (T1-304A)

The Educational Impact of Scientific Visualization
(ACM SIGCUE)

Ruth Anne Ross James A. Zubn, Director
Atmospheric and Oceanic Sciences Multimedia Development Laboratory
University of Wisconsin College of Education, Dean’s Qffice
Madison, WI 53706 Texas AGM University
(608) 262-3086 College Station, TX 77843-4222
(608) 238-8789 (409) 845-6550
ruth@meteor.wisc.edn (409) 693-7450
Jubn@zeus,tamu.edy
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Thomas Morin Dantel C. Edelson

Belmont High School Northwestern University
School Street School of Education
Belmont, NH 03220 2115 North Campus Drire
(603) 267-6525 Evanston, IL 60208
(603) 524-1543 (708) 467-1930
t_morin@mentor.unb.edn edelson@ils. mwn.edu
tmorin@sierra.lbl.gov

Benfamin J. Senson

James Memorial High School

Madison, W1 53717

(608) 829-4000

(608) 238-7364

senson@meleor.wisc.edu

Key words: science education, computer graphics, visualization, simulation,
collaboration

Abstract

The purpose of computing, and science, and sclence education, is insight not numbers. Since the NSF panel and report
on “Visualization in Scientific Computing” in 1987, the movement to develop visualization techniques and use them effectively

has radically changed the way a great many scientists “do science.” And now it is beginning to transform the way we teach
science.

The term “Scientific Visualization” is used to refer to the process of learning about scientific/engineering phenomena by
observing and interacting with computer-generated images that are graphical models of these phenomena. Ideally, it requires
a “virtual world" for creating models to be rendered into visual forms and manipulated to discover hidden relationships
among the visualized data. Actual data is used to initialize computer simulations containing models of the scientific
phenomena being studied. The output produced is then “visualized”; that is, computer graphic techniques are used to

produce images that can be manipulated by the viewer to reveal patterns that are almost impossible to detect in the masses of
numeric data.

Scientists have found that Scientific Visualization is extremnely effective not only as  tool for discovery and learning but

also as 2 tool for communication and teaching. And early trials with science classes at all levels are showing its potential to
revolutionize science education.

This session will report on the current use and potential of Scientific Visualization to enhance learning in science.
particularly at the pre-college and undergraduate levels. The foundations of the method and the history of its application to
sclence education will be discussed and ways to use scientific visualization to enhance learning in science will be illustrated
with appropriate videos. Science teachers will tell about and show videos of their classroom experiences using computer-
supported visual techniques to help their students gain a deeper understanding of concepts and equations as well as to
participate In the processes of scientific work.

The session will conclude with a status report of the current state of the technology and its availability (with a resource
list as handout) and some predictions of future directions. Questions will be encouraged throughout and time will be allowed
at the end for further discussion and questions.

References
Baird, Bill (1991). Perspectives on Computers in Pre-service Science Teacher Education. SIGCUE Outlook 21 (1), 5- 16.

DeFanti, Thomas A., Brown, Maxine D., and McCormick, Bruce 1. (1989). Visualization: Expanding scientific and
enginecring research opportunitics. JEEE Computer 22 (8), 12-25.

Hall, Stephen S. {1992), How technique is changing sclence. Science 257, 344-349.

tibbard, William and David Santek (1990). The VIS-5D system for easy interactive visualization. Viswaltzation ‘90, 1EEL, 28-
35.

McCormick, Bruce H., DeFant, Thomas A. and Brown, Maxine D). (1987). Visualization in Scientfic Computing. NSF report
reprinted as Computer Graphics 21 (0).
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Distance Leaming (T1-306A)

Declaration of Interdependence: Technology and
Mathematics/Science Education Systemic Reform

Roslynn Seidenstein

State Systemic Initiative Technical Assistance Profect
Education Development Center-LTT

55 Chapel Sireet

Newton, MA 02158-1060

Mark Van Tilburg, Loutsiana
Jim Lewis, Nebraska
Katberine Pedersen, South Dakota

Key words: National Science Foundation, SSINet, distance education, online
teacher communitios, video meetings, mathematics, science

Abstract

The Natlonal Science Foundation is funding a $300 million effort called the State Systemic Initiative. There are currently
26 state projects, funded for five-year efforts to improve mathematics and science education, and the use of technology across
thelr states. Various technologies are being used in many effective ways in these efforts.

Examples to be used will illustrate ways in which technology is being employed to help realize and sustain efforts that
are systernic in nature.

e $SINet was created and is being used to connect the states and various stakeholders on the projects.
Samples of kinds of communications, and the ways in which SSINet assists project players will be
illustrated. These include effective Internet training, in house communication, job alikes etc. Examples
from online communications. (Profect technical assistance efforts, boused in Massachusetts.)

¢ Distance education efforts for curriculum updates, in service courses. Video clips from Math Vantage,
middle school effort, and NIH/EPA funded TV curriculum efforts on Radon and the Wetlands. (Nebraska)

o Broadcast, simulcast/satellite interactive town meetings for public awareness efforts. Video clips
from broadcast with the Governor, teachers from 10 sites, and Secretary of Education Riley. (Loudsiana)

e Online teacher communities for professional growth in rural areas. Examples from online
communications. (South Dakota)

Throughout the session, we will be dialoguing with the participants about ways of using technology 1o facilitate excellent
mathematics and science instruction, ways in which participants can leverage resources (including human resources), and
ways to sustan eflorts
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Project (T1-308A)
Teacher Training Iinteractive: An Update

Michael Spexiale, Education Program Director
Christina Charnitski, Adjunct Professor
Cheryl Guflford, instructional Technology Coordinator

College Misericordia

Lake Street

Dallas, PA 18612

(717) 674-6234

Lynne LaPrance, Teacher Dawn Rbinard, Teacher
Tunkbannock Area School District Tunkbannock Area School District
Middle School Mill City Elementary

Philadelpbia Ave RR2

Tunkbannock, PA 18657 Dalton, PA 18414

(717) 836-3111 (717) 378-2525

Key words: staff development, multimedia, HyperCard

Abstract

The Teacher Training Interactive project was started at College Misericordia in the 1992-93 school year in response to
school reforms and the need for staff development in the area of educational technology. The primary schoo reform that
triggered the conceptualization of the project was Incluston and the associated need for ‘regular’ education teachers to deal
with the resulting diversity of student abilities and needs. In addition, the framework of the project acknowledges the value of

educatonal technology in addressing the diverse needs of students, and therefore, the need to train teachers in the effective
use and integration of technology.

The word “Interactive” in the title of the project actually indicates three areas of interaction that are contained in the
project’s design. Teachers from neighboring school districts, who participate in the inclusionary process are released by their
school districts over the period of a semester to work closely with faculty at the College. Their primary role at the College is to
aid college faculty in the delivery of methods courses. This interactive relatonship lends a sense of realism to methods
discussions and aiso helps classroom teachers update their knowledge base regarding current trends in education.

The second area of interaction is between classroom teachers and college faculty and graduate assistants who work in
the College’s Educational Technology program. Classroom teachers are introduced to a wide array of multimedia based
hardware and software including HyperCard. In addition, they are trained in the integration of the technology across the
curriculum. As their contribution to the project, classroom teachers design and add a HyperCard component to the Teacher
Training Interactive program, an interactive multimedia database of research based teaching and learning strategies.

The final area of interaction is between classroom teachers and their peers. Skill development must transcend the small
numbers of teachers who are able to directly participate in the project. For that reason, teachers are expecied to us their
knowledge to fnfluence their peers in the use and integration of technology, and also share their information regarding
current trends in education.

Although the project has been limited to only a few participants due to limited funding, a great deal of success has been
observed. Teachers who have participated in the program have hecome institutional leaders in planning for the integration of
technology in their respective districts. Their work with methods classes has precipitated a distance learning link in which
college students are connected to elementary students, Firally, participants have made significant contributions to the
multimedia database for staff development. The ultimate goal of the project is to create a scamless environment in which the
interactions fostered by the project become automatized.
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Project (T1-308B)

An Approach to Technology Integration for Teacher

Education Faculty

Denise Schmidt Donna Merkley
NIG54 Lagomarcino N105 Lagomarcino
lowa State University lowa State University
Ames, IA 50011 Ames, iA 50011
(515) 294-9141° (515) 294-0661
dschmidt @iastate.edu dmerkely@iastate.edu
Mary Strong Ann Thompson

E155 Lagomarcino N157 Lagomarcino
lTowa State Unsversity lowa State University
Ames, 14 50011 Ames, IA 50011
(515) 294-0662 (515) 294-5287
miwstrong@iastate.edu eat@iastate.edu

Key words: technology, integration, teacher education

Abstract

A desirable goal for many teacher education programs is for technology to become an integral part of the texching and
learning environment for faculty and students. Technology must be introduced to [aculty members In such a way that they see
a purpose and a use for iechnology in thelr courses. This project describes a mentoring approach that was used to assist
reading and language arts faculty members who were Interested in using technology in their courses.

A mentoring program was established that eamed an instructional technology faculty member with faculty who were
interested in integrating tecknology into their content courses. This group ret weekly to discuss curriculum issues and to
tearn how to use varous pieces of hardware and software. Instructional emphasis was placed on integrating technology as a
ineans of delivering the reading and language arts curricutum. The mentoring group maintained a focus on using technology
which pre-service teachers could use for multiple purposes during and beyond thelr pre-service teacher preparation as well
as in the classroom with children.

Project (T1-308C)

W.T.E.G.: A Project to Integrate Technology into Pre-
service Teacher Education

Barhara C. Freeouf

Program Qfficer

Westchester Education Coaltion
222 Bloomingdale Road

White Plains, NY 10605

(914) 683-8045

Fax: (914) 683-3826

hcfl @fona.bitnet

Key words: pre-service, teacher education, teacher educators, curriculum
intaegration

Abstract

As part of a four—year effort to improve teacher preparation programs in Westchester Co., NY, the Westchester
Education Coalition has been spearheading a project with teacher education faculty in 9 local colleges and universities and
with select classroom teachers. The project, known as the “Westchester Teacher Educaton Group,” or “WTEG," Is aimed at
giving new skills, knowledge, and understandings to teacher education faculty in four focus areas: technology, multdcultural
diversity, mattvscience, and work-based learning. This presentaton will highlight two years of actvides and products of the
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“WTEG Technology Task Force™ and the Concerns—Based Adoption Model (CBAM) used to support its work. Over a 2—vear

period, the task force met at least once a month to receive training in BOS, file management, word processing, spreadsheets,
multimedia, use of databases, e-mail, and telecommunications.

A support, hotline telephone number was also provided, as were Saturday reinforcement sessions, numerous written

- materials, journal subscriptions, and technology conference information. Data was taken after each meeting, participants
were interviewed regularly, and communication between task force members and project coordinators kept a “pulse” on
participants’ needs, frustrations, and accomplishments. Facilitators and coordinators made adjustments accordingly. Sharing
sessions were scheduled regularly 10 enable participants to learn/commiserate with one another. These sessions also
provided project consultants a chance to offer assistance from 2 different vantage poinis: technical and curricular. WIEG
participants were frequently encouraged 10 iry an alternative or get more training on a particular area whenever necessary.
Integraton proceeded at various rates and various depths, depending on the individual's readiness level.

Within 15 years, all 15 college faculty and 9 nine classroom teachers were comfortably using technology in connection
with their teaching. While the levels of use varied widely depending on the content of courses, the teaching or administrative
duties involved, and the individual’s entry leve! skills and knowledge into the project, every participant advanced beyond 2
minimal understanditg,. All participants showed positive attitudes toward technology.

A WTEG publication of revised course syllabi representing various content areas of the 9 teacher preparation programs
will be available for dissemination in 1994.

Special Session (T1-310A)

Empowering Young Children With Hypermedia

Edward Vockell Roger Wagner
Purdue University—Calumet Roger Wagner Publishing
Hammond, IN 46323 1050 Pioneer Way, Suilte P
(219) 989-2362 El Cajon, CA 92020

(514) 488-0284

Key words: hypermedia, creative environments, early childhood education,
special needs, interdisciplinary projects

This set of project presentations focuses on the use of hypermedia to help students develop basic skills in creatve
environments, The presentations will use video tapes of classroom activities and exmaples of hypermedia materials to show
what can be accomplished through the creative application of hypermedia and to enable teachers to take steps toward
employing similar strategies in their own educational settings. There will be three presentations:

1. Revolutionize Learning with llypermedia by Peggy Buffinion, Rick Swartz, and Edward Vockell, will
describe the use of mulimedia materials to enable fourth graders to conduct their own research and to
present their ideas to their peers and to others through computerized presentations.

2. Computer Intervention Strategies for Young Children with Disabilities by Tony Latess, will
demonstrate the use of multimedia authoring software to develop interactive applications for
prekindergarten children with a variety of disabilities. Each application covers an area for which litde
commerical software is available and is taitored to help individual children reach unique IEP goals,

3. The Buddy System Project: Extending the Foutrth-Grade Day with Hypermedia by elen Jancich will
describe how 400 fourth-graders use computers, modems, and printers provided by the Indiana Buddy
System Project and installed in their hotres to develop interdisciplinary hypermedia projects. Students
share ideas with teachers, parents, and peers in school and at home to develop social studies, science,
and communications skills.
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‘Special Session (T1-312A)

Constructionist Images of Programming
Yasmin Kafai 1dit Harel
Learning & Common Sense Section Learning & Common Sense Section
MIT Media Lab MIT Media Lab
20 Ames Stroet B15-321 20 Ames Street B15-321
Cambridge, MA 02139 Cambridge, MA 02139
(617) 253-8579 (617) 253-8579
yasmin@media.mil.edu dit@media.mit.edu
Mitchel Resnick Fred Martin
Learning & Common Sense Section Learning & Common Sense Section
MIT Media Lab : MIT Media Lab
20 Ames Street E15-312 20 Ames Streei B15-320
Cambridge, MA 02139 Cambridge, MA 02139
(617) 253-9783 (617) 253-5108
mres@media.mit.edy Sfredm@media.mit.edu
Elliot Soloway
Advanced Tecbnology Lab
Untversity of Michigan
1101 Beal Avenuie
Ann Arbor, M1 48109
(313) 936-1562
soloway@zip.eecs.umich.edu
Key words: programming, constructionism, leaming, Logo, games, robotics

Abstract

In this panel, we propose 10 re-examine the role of computer programming in schools and in learners’ development.
We present our vision of programming which is based on constructionism (e.g., Papert, 1980, 1991, 1993). Constructionism
emphasizes that learning takes place best when the learner is engaged in building something external and shareable—be it
book, a sand castle, a robot, a simulation, a game, or a simple computer program. The following four approaches will be
described: software development paradigm (Harel, 1991), game design (Xafal, 1994), robotics design (Martin, 1992), and
multi-processing programming paradigm (Resnick, 1992). We present and discuss several examples of what students (and
teachers) can do with computers in schools, and how programming activities can contribute in particular ways to their
learning, teaching, and thinking about their own thinking as well as about the world around them. I our vislon,
technological knowledge such as programming is seen as reflective and valuable not only in its own right but also capable of
enhancing the learning of many other things.

Introduction

For the past 20 years the questions “Is programming good for children?” and “What role programming should play in
schools?" have been asked repeatedly. Recently, many people have even wondered whether programming will become
obselete with the advent of new applications and new multimedia tools. In this panel, we re-examine the role of computer
programming in schools and in learners’ development. We will describe our vision of programming which is based on
constructionism (e.g., Papert, 1980, 1791, 1993). Constructionism emphasizes that learning takes place best when the
learner is engaged in building sometiing external and shareable—be it a book, a sand castle, a robot, 2 simulation, 2 game,
or a simple computer program. We present four (complementary) images of programming;

Software Development Paradigm

Many of the limitations of tradiional programming courses are related to the facts that students do not program
intensively, programming is not used In various and meaningful contexts, and programming is not integrated with the
learning of other subject matiers. Doing programming within the “Software Development Paradigm™ provides opportunites
to recast dramatically children's learning and thinking in the school context (Harel, 1990; Harel & Papert, 1991). By taking
the roles of software designers—and by programming interactive pleces of software for the use by others—students develop
knowledge and understandings in ways not fully possible by other teaching methods. Programming is seen as a tool for
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knowledge reformulation (e.g., of fractions and Logo) to support and extend the learning of, for example, mathematics,
geometry, reading and writing, and interface design. The “Instructional Sofiware Design Projects” series in which children
created software to teach fractions to younger students will be used as an example.

Game Design and Programming

Learning programiming through sofiware development provides one example of how different subject matters can be
integrated in 2 powerful and meaningful way. Programming video games provides an extension of this paradigm (Kafai,
1994). In the context of designing and implementing video games, programming can also become a medium for personal
and creatite expression. Children can engage in various subject matters such as mathematics and sclence; in addition, they
can construct fantasies and build relationships with other pockets of reality that go beyond traditional school approaches.
The aspect of fantasy is rarely promoted in programming and the learning of science or mathematics. The “Game Design
Projects” series in which children designed their own video games to teach ejther mathematical or scientific concepts to
younger students will provide examples of actual classroom implementado:s.

Robotics Design and Programuning

In our work with MIT students engaged in designing robots for competitive performance events, we see conceptual and
practical challenges in programming these robots to successfully perform complex tasks (Martin 1992). Many mobile robot
researchers are developing aliernate control methads for specifying the behavior of robotic systerns, bt few have luoked at
how 2 wide spectrum of novice engineering studetdts approach the same problem. In mobile robotics, certain assumptions
that engineers are used to making about systems don’t hold. For example, sensors regularly produce erratic data, and
actuators don't necessary achieve the destred effect. Engineering students, especially those that may be experienced
programmers, ofien fail to recognize these realities, and develop contro! systems that are fragile rather than robust. In mobile
robotics programming, not only do conventional methods fail, but alternative, “bottom-up” styles of design are often more
effective—challenging the educational imperatives of the modern engineering university.

Multi-Processing Programming Paradigm

The educational possibilities for prograrnming have been limited, in part, by the nature of prograniming languages
themselves. New programming paradigms (such as object orlentation and multiprocessing) can deeply affect how and what
children program, and what they learn in doing so (Resnick, 1990, 1992). First, new paradigms can strikingly change what
types of projects are possible (and natueal) for a student to undertake, greatly expanding the student’s design possibilities.
For example, controlling the actions of multiple characters in a video game, or multiple machines in a LEGO/J.0go project,
becomes much easier and more natural in 2 multiprocessing programming environment. Second, new programming
paradigms can support and encourage new ways of thinking about phenomena in the world. For example, when students see
natterns in the world (say, a flock of birds), they typically assume some type of centralized control (a leader of the flock). But
after programming in 2 multprocessing environment, students are likely to move beyond this “centralized mindset,”
recognizing that patierns can arise through decentralized interactions.

These images of programming emphasize many common features, among them: 1) the integration of programming with
several other activities, 2) the design and preduction of full-fledged and complex computational products, 3) the use of
programming for presentation of ways to thi:.": about and undersiand the world, and 4) all these approaches to programming
also make technological knowledge accessible to populations which have traditionally disenfranchised with technology. Our
research projects tell us that these activities involving computer programming can offer learning experiences and multiple
insights about the world—in forrus, contents, actions and processes not available or pos~* ‘2 by other applications and tools.
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Abstract

This project presentation will report on efforts to integrate computer-based technology throughout our teacher
education program. The project has been supported by a Teacher Preparation Grant from the IBM Corporation with
additional resources provided by college and university funds. The model for change that we have adopted is based on
research on successful implementation of innovations in education including the need for some faculty, led by the college’s
technology coordinator, to act in varfous change agent roles. An implicit assumption of this model is that our long range goal
of integration of technology Involves a substantial change in practice for many faculty members and will therefore be difficult
1o attain. Qur approach has been to begin with faculty members who are open to increased use of technology, support their
efforts, work to establish a critical mass of involved faculty, and eventually institutionalize curricular changes.

As with most colleges of education, funds for technology have not been plentiful, but hardware and software resources
have steadily grown in the past few years. As a result, two instructional computer labs have become available for “non-
computer” classes to use. While 2 number of professors have reserved the labs for one or two class periods to demonstrate
computer applications in thelr field, two faculty mermbers opted to teach their entire non-technology courses in a lab for the
first ime during the 1990-91 academic year. (Since then, the number of faculty choosing to use the labs has been steadily
growing—numerous faculty have taught class sessions in the labs and four additional professors have scheduled their
methods classes to be held exclusively in lab facilities.) As might be expected, though, their experiences were not without
many of the obstacles that tend to accompany efforts to teach with technology.

This project report witl focus on the experiences and results of those two “early adopters™ over the past three years.
Baseline data were gathered in 1991 that documented early implementation issues encountered by those professors and their
students. Subsequent data have been collected in 1993 through student questionnaires, observations, and interviews with the
professors and their students. Results suggest that while impediments to implementation of technology still exist, many have
been eliminated or mintmized. Data gathered from students suggest that effective integration of technology s extremely
motivating and enhances their achievement of course objectives. Interview data confirm these findings and suggest faculty are
motivated as well by the increased use of technology.

This project presentation will elaborate on the results outlined above and discuss the implications for further efforts
toward widespread implementation of technology in all college offerings.
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Abstract

Technology planning, when conducted properly, can enhance significantly the extent to which students, teachers, and
administrators use computers and related technologies to solve routine problems. Further, with good planning, people’s
imaginations and creative energles can be unleashed to achieve new vistas that spurn new growth.

Questions arise regarding the extent to which schools in the United States are engaging in appropriate planning
activitles. Schools at the beginning phase of the planning cycle may not recognize the broad spectrum of planning actvities.
Efforts by the National Center for Technology Planning (NCTP) at Mississippi State University have been directed at

discovering what types of planning are underway, where planning is occurring, and the extent to which Institutional goals are
being met.

NCTP research, although incomplete, has indicated that approximately 30 percent of America’s sckools have a
technology plan. Others have a document they called a technology plan when It was first written; now they realize it is littie
more than a compilation of words and statistics having little or no positive impact on instruction. Hundreds other schools and

districts are engaged in various phases of the planning process currently, with hopes of producing an effective technology
plan.

Technology plans from one state, for example, inciude {nstances in which the district name appears as “Anywhere
School District” in the document. This travesty results from their having used a word processing template in 2 commercially-
available technology planning kit; they simply used this resource without making the plan truly theirs. These documents
cannot be tallied in the count of districts that have a technology plan.

Educators welcome success stories. Certainly, when a school district sees its plan unfolding in reality, there is cause for
celebration. Marilyn Fricks, Technology Coordinator for Humble (TX) ISD, stated that it would have been much easier for her
to write the plan alone; the plan became immensely more effective, however, when people representing all aspects of the
school community gathiered to shape plans for implementing technology. Subsequently, teachers have become engaged in

extremely meaningful professional development activitles that enhance their classroom operations, supported by technology,
of course.

Interesting trends are developing that should shape planning efforts. As a result of encouragement from the growing
number of planners who have “rolled their own,” as opposed to using templates provided in commercial kits, educators
beginning the planning process are taking a closer look at their curriculum, the interactions among components in their
school, and the support systems available to them. Improvement of the prrocess yields better long-term benefits. The
Technology Planning Team in Mountain Brook, Al., schools cvaluated technology plans in the NCTP repository as one
cotmponent of their developing process. This led them to offer numerous opportunities for community members 10 voice
opinions about how they viewed the schiool's future—because of the process, a new body of supporters emerged who,
previously, did not realize that thelr feclings were of value to or would be accepted by the school. A real, legitirate
partnership is being formed there.

Based upon informal interviews with technology planners in schools throughout the nation, NCTP pe rsonnel envision 4
gratifying future for technology planning, Fresh examples are emerging that demonstrate the power of sharing. Schools
involved in the sharing network are discovering methods of evaluating their technological needs, modifying their
implementation strategies in mid-stream, and recognizing new visions of possibilities. As they participate in the network, they
share what they have learned. Others profit from the continuous flow of rellective observations. Pecr evaluations increase in
frequency. Remarkably, as the frequency of sharing increases, so does the quality of planning docuiments.
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Abstract

Plano ISD has created a facility within the administration building to function as a curriculum development center
{(CDC). This space houses thirty classroom teachers (X-5), six coordinators, and six consultants on a daily basis. Teachers
use computers and other technologles to develop and implement the new curricuium. The integrated curriculum consumes

two hours per school day. Classrooms have been equipped with various technologies to allow students to work through the
new curricalum.

The Plano Project

Plano Independent School District is in the process of integrating curriculum and technology into a meaningful whole. It
is believed that appropriate blending of effective teaching techniques, content, and technology will produce successful
classroom experiences for students. To this end, Plano initiated the Curriculum Integration Project. This project involves the
following components: Curriculum, Technology, and Staff. These three are blended in a facility housed in the central
administration bullding (called the CDC Curriculum Development Center).

The CDC consists of thirty classroom teachers (five from each grade level K-5), six eleinentary coordinators (one per
grade level), six Edunetics personnel (one per grade level) , and a district project manager. These teachers meet in the CDC
each afternoon from 1:00-—4:00 Monday through Thursday to discuss and plan the curriculum. Fridays are for the teachers
10 work In their buildings on integrated activities. Each teacher has a co-teacher that reports to the school at 12:00. The
teachers develop in the CDC, pilot their ideas In their classrooms, and revise work in the CDC.

To prepare for the development, teachers and coordinators studied the brain research of how students learn through
making connections. Based upon this research, the tcam devised seventeen lifelong learner traits within six categories (self-
directed learners, effective communicators, complex thinkers, quality producers, responsible citizens, and collaborative
contributors). The emphasis is on students “learning how to learn” rather than on “covering material”.

The curriculum design calls for an integrated block of curriculum to last about two hours of the school day. The major
elements of this design include overarching concepts (These link broad, universal ideas to theoretical structures. They serve
as strands that connect concepts and facts within disciolines and across disciplines.), organizing ideas (These reflect the
overarching concept and provide a unifying frame for sequences of related learning experiences in various disciplines.),
introductory unit (This unit creates engagement by providing relevance and purpose for the student.), content investigation
unit(s) (These units provide in-depth exploration of concepts and processes related to the organizing idea through different
disciplines.\, and culminaing demonstration (This unit provides applicaton and synthesis of learning in a significant
performance context in which “real-world” problems have been presented to students for solution. They connect what they
learn in class to the outside world.) Teachers use the technology to both develop and deliver the new curriculum. Each area
in the CDC has a computer for each teacher, a modem, and phone. in addition there are VCR and video disc players for their
use. In each classroom (thirty), the district provided 6-8 networked computers, a large screen monitor, a VCR, a video disc
player, 2 modem, 2 phone, and a machine for the teacher to use for demonstrations. There are several tool applicatons and
instructional software programs installed on the server.

This projectis 1o be developed over 4 three year period. The task is to write about two organizing ideas (01) each year.
‘This will result in six O1's per grade level by the end of the project.
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Symposium Abstract

Historically, software (both instructional and otherwise) has been designed for use by individuals. Recently, however,
researchers have begun to investigate the practices and artifacts by which groups coordinate their work with an interest in the
development of new facilitating technologies. Workers have focused on the development of “groupware” to augment

interactions among members of a collaborative Jearning group. This emerging paradigm of study has come to be known as
“Computer Support for Collaborative Learning” (CSCL).

This symposium will feature presentations on four prominent CSCL projects. In the first paper, Peter Rowley describes
the CSILE program developed at the Ontario Institute for Studies in Education (OISE). CSILE is a shared database system that
enables students to view, critique, and amend research reports submitted by their peers. His paper compares CSILE's
supports for collaboration with those of other networking technologies, such as flle sharing, providing a clearer view of how
specific designs can encourage or discourage collaboration. The Edelson and C'Neill paper describes one aspect of the
Collaborative Visualization (CoVis) project. The CoVis project, a cooperative venture of Northwestern University and several
other educational and industrial partners, focuses on the use of high-speed telecommunications technology to support
collaboration across dispersed sites. The paper by Bruckman will describe research being performed at MIT Media Lab.
Bruckman will discuss her work using multi-user virtual worids on the Internet called “MUDs" as a context for self-motivated
learning of reading, writing, and programming. The last paper by Ryan and Koschmann describes tools that have becn
developed at Southern Iliinois University to support groups of medical students learning in teams in the context of a
collaborative method of instruction known as Problem-Based Learning,

Following the presentations, Elliot Soloway (serving as discussant) will highlight some of the common themes from
these papers and will indicate directions for future work.

Programming for Fun: MUDs as a Context for
Collaborative Learning

Amy Bruckman

MIT Media Lab E15-315a
20Ames St.

Cambridge, MA 02139
(617) 253-0379
ash@media.mit.edu

Key words: collaborative learning, computer networks, MUDs, virtual reality

Abstract

In text-hased virtual reality environments on the Internet called “MUDs,” participants meet peaple from all over the
world. They can not only explore the virtual world, but extend it, creating new objects and places. MUDs are Construclionist
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environments in which people build personally meaningful artifacts. But unlike many Constructionist environments, MUDs
place special emphasis on collaboration, encouraging construction within a social setting.

This paper presents a case study of the experiences of a 43-year-old building contractor named Jim. Itis one of an
ongolng series of interviews I have conducted with people whio learned to program for the first time in 2 MUD called
MediaMQO. Salient features of their learning experiences include ease of collaboration, availability of technical assistance
from peers, playfulness, availability of an audience for completed work, and community spirit. The success of MUDs as a
learning environment for adults points to ts potential as a learning environment for children.

Introduction

Jim is a 43-year-old building contractor who tives in the Pacific Northwest of the United States. He built 2 “77 Jeep
Cherokee.” Susan is a thirty-eight year old professor of agriculture from the South. She built a simulation to help her students
lcarn to perform certain laboratory procedures. Christopher is a 23-year-old graduate student in comparative literature in
South Africa. He programmed a poetry generator. Neil is a 30-year-old graduate student in American cultural studies in the
Midwest. He built a “RetroFuturist Aerodrome” complete with a biplane, a blimp, and a taxi stand for those who want to catch
a ride. Two men named David—a writing teacher from the Western United States and a graphic designer from the Midwest—
each programmed a box of donuts.

Although they are spread out geographically, they taik to one another daily in a virtual community on the Internet called
“MediaM00." 1 MediaMOO is a text-based multl-user virtual reality environment or “MUD" based on software written by
Pavel Curtls of Xerox PARC (Curtis 92). None of these people had ever programmed before they came to MediaMOO. Their
accomplishments are diverse, from Susan’s elaborate simulation system to David and David's completion of a simple tutorial.
However, tzy were all inspired to try to learn to program by the same factor: a desire to contribute to the community. They
were all supported in thelr efforts by the presence of other people in the virtual world to ask for help. In these worlds on the
network, learning is a collaborative, community activity.

This paper will begin by explaining the underlying technology, and then present in depth the case study of Jim, the
buitding contractor mentioned above. In conclusion, it will analyze the potential of these virtual worlds as a learning
environment for children.

What is a MUD?

AMUD is a text-based multi-user virtual-reality environment. As of December 1993, there were 424 publicly announced
MUDs based on twenty-one different kinds of software on the Internet. I will use the term “MUD,” which stands for “Mult-
User Dungeon,” to refer to all the various kinds.2 The original MUDs were adventure games; however, the technology has
been adapted to a variety of purposes.

When 2 person first logs onto a MUD, he or she creates a character. The person selects the character’s name and
gender, and writes 2 description of what the character looks like. It is possible for a character to be male or female,
regardless of the gender of the player. In many MUDs, a character can also be neuter or even plural. A plural character
could, for example, be called “swarm_of_bees” or “Laurel&Hardy.”

MUDs are organized around the metaphor of physical space. You can “talk” to anyone in the same virtual room. When
you connect to MediaMOGQ (our MUD at the Media Lab), you see the description:

>connect guest

Okay, ... guest is in use. Logging you in as ‘Green_Guest’
*** Connected *** :

The LEGO Closet

It‘s dark in here, and there are little crunchy plastic
things under your feet! Groping around, you discover what
feels like a doorknob on one wall.

Obvious exits: out to The LEGO/Logo Lab

The core of MedfaMOQ is a virual representation of the MIT Media Lab. Typing “out” gets you to the “LEGO/Logo Lab,”
a central work area for the lab's Epistemology and Learning (E&L) research group:

>out

The LEGO/Logo Lab

The LEGO/Logo Lab is a happy jumble of little and big
computers, papers, coffee cups, and stray pieces of LEGO.
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Obvious exits: hallway to E&L Hallway, closet to The LEGO
Closet, and sts to STS3 Centre Lounge

You see a newspaper, a Warhol print, a Sun SPARCstation IPC,
Projects Chalkboard, and Research Directory here.

Amy is here.

>say hi

You say, “hi”

Amy says, “Hi Green_Guest! Welcome!”

The Thin Blue Line arrives and slcws to a stop.

The conductor of The Thin Blue Line cries, “Next stop is
Ballroom Foyer.”

The conductor of The Thin Blue Line cries, “Al: aboard!”
The Thin Blue Line moves out slowly, gathering speed as it
vanishes into the distance.

In this transcript, 2 guest connects and speaks with a real person (me). Each person could be anywhere in the world
with an Internet connection. Although I tive in Boston, there are people in California, England, Austria, and South Africa who
are part of my daily life. As Green_Guest and 1 were talking, a train came through. If Green_Guest were to type “enter train,”
it would give him/her a tour of interesting places around MediaMOO. The train system was programmed by a MediaMOO user
named “Moose”4 who Is a graduate student at Brown University.

The earliest MUDs were written in 1978-1979 and were based on the role-playing game Dungeons and Dragons. In
1989, a graduate student at Carnegle Mellon University named James Aspnes decided to see what would happen if the
monsters and magic swords were removed. He created a new type of MUD, called “TinyMUD,"” which was not an adventure
game. Later versions included a simple programming language. Instead of spending time killing virtual monsters, participants
work together 10 help extend the virtual world. Langdon Winner remarks that “social activity is an ongoing process of world-
making” (Winner 86). In MUDs, this is true in a literal sense.

In most MUDs, characters are anonymous. People who become friends can exchange real names and E-mail addresses,
but many choose not to. Conventions about when it {s acceptable to talk about “real life” vary between communities. In most
MUDs, people begin to talk more about real life when they get to know someone better. However, in some communities such
as those based on the Dragonriders of Pern series of books by Anne McCaffrey, taltking about real life is taboo.

MUDs are increasingly being used for more “serfous” purpos;as. David Van Buren of the California Institute of
Technology and Pavel Curtis of Xerox PARC has developed a MUD to enhance professional community among, astrophysicists
called AstroVR (Curtis and Nichols 93). The MediaMOO project, which I began in fall of 1992, is designed to enhance

professional community among media researchers (Bruckman and Resnick 93). As of February 1994, MediaMOO had over
900 participants from twenty-three countries.

In my dissertation research, I plan to creaic a MUD called “MOOSE Crossing”5 as a learning environment for children.
The research presented in this paper is part of a pilot study to explore the potential of MUDs as an authentic context for
learning to read, 10 write, and particularly to program.

Why Learn Programming?

Implicit in this work is an assumption which should not go unexamined: that learning to program is beneficial. In
asking this question with regard to children, a certain degree of futurism is in my opinion appropriate: in the future,
programming will most likely give them more control over ther lives in our increasingly information-based society. Comfort

with computers may make new careers available to them. Overcoming technophobia will make them better consumers and
better citizens,

This seems appropriate for children, but does it apply to the adults described in the introduction 10 this paper? For
example, the 43-year-old buflding contractor, Jim, is unlikely to incorporate computers into his business any more than he
already does. However, he has found in programming a new outlet for creative expression. It has inspired him enough to
want 10 share that knowledge with his children’s teachers. The next section presents Jim's story in depth.

“This has inspired me”

Jim Is one of twelve adults who learned to program in MUDs (elght on MediaM00) who I have inierviewed to date. 1
spoke with him both on the phonz and on MediaM00.
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Jim has always lived in the Pacific Northwest of the United States. Afier he was graduated from high scheol, he was
drafied into the army. By a stroke of luck, he narrowly avoided being sent to Viemam. After two years of military service, te
attended two years of junior college on the GI Bill. He took what he describes as “just the fun classes” and never got a degree.
in need of work, he learned that a friend of a friend needed help building a house. After 2 number of years, he built up
enough expertise o start his own building contracting business. Jim has litt'e mathematical or scientific background, and had
never programmed before he encountered MediaMOO:

1 werk on a computer at home. I don't have It in an office, at school, or anything
like that. We use a Macintosh. My wife was a graphics designer and she needed a
computer to stay in her field. I'm a building contractor. She bought a Mac about
four years ago and started doing design on the computer, and I started using it for
my business, just playing with it, and really liked using it.

Asked vhy he decided to try programming, Jim describes a desite to contribute to the community:

Since I started getting involved with this I became interested in programming
because I wanted to be able to manipulate this world in a better way. And instead of
just looking at things and creating things that already existed, 1 wanted to try and
put my hand to actually creating something of my own.

By “creating things that already existed," Jim is referring to the fact that since the MOO Is object-oriented, it is easy to
make useful objects simply by making something which inberits from an existing parent object. You can make a television sel
with one simple command, making something which inherits from generic television set. Making something which inherits
from an existing parent object is an easy first step towards programming, It is part of what encourages people that they can
and would like to make something of their own. '

Jim also describes the MOO environment as an interactive story to which he wants to be able to contribute:

It's like reading a story that I get to help write. And I wanted to get more input into
what was happening, beyond just chatting with people and creating a box or
whatever. .. | wanted to try and do something with it.

The community of learners present on MediaMOO was one of his key motivatiens for learning to program. He wanted to
be able to contribute something to that community. Objects are conversation pieces in MUDs. When Neil flies by in his blimp,
others stop to admire it and ask him how he created it. That becomes the basis for striking up a conversation, rather lfke dog
owners in a park being able to strike up a conversation about dogs and then segue to other topics. Jim wanted to build
something of his own rather than simply admiring everyone else’s work. This combines a desire for personal mastery and
elevated personal status with a desire to contribute something to a society he has benefited from. Other residents of the virtual
world form an audience for work. People’s motivations for trying to program something are primarily social.

The first step in learning to program is perhaps the hardest. The initial barrier is primarily emotional. Most adults who
do not have formal technical education suffer from some degree of technophobia. On MediaMOO, a user named “cdr™'6
made a set of clear, simple tutorials. Seven of the eight MediaMOO programmers interviewed to date began by doing one of
these tutorials. Susan comments that for her, the tutorials’ primary function was to help her overcome that initial emotional

barrier: “I did cdr's ttorials and I realized ‘I can do this!" But then I had to step back and figure out what it was that I had
done.”

Cdr began by prograrnming a “television set” object. You can turn on your television set and receive different
“programs” on different channels. One of the first shows he added to the television schedule was called “Coding with cdr,” an
instructional video teaching you how to program a box of donuts that you can eat. The metaphor of an instructional video
seems 1o put people at ease. The success of these tutorials also depends on cdr’s friendly, warm personality. His manner puts
people at ease. They are not detached technical instructions, but help from a caring, supportive person. Jim enjoyed doing
the tutorials:

I'm totally program-language illiterate, Well, 1 found cdr’s tapes. Cdr was able to lay
out exactly what was going on and lay it out step by step—you watch his tape, and
you do what he says. And it worked! I was able to start to understand what the
basics of it was all about. I made his box of donuts, and then I made myself a car to
drive around in. And I added some events so I personalized It sormewhat. I really
enjoyed that.
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Jim was excited enough about his car to want to port it over to another MOO where he has an account, PostModern
Culture MOO (PMCMO0).7 He discovered that one of the needed parent objects for the car, generic portable room, did not
exist on PMCMOO. In solving this technical problem, he relied on the help of other members of the community:

I got excited about programming just by making cdr’s car and doing those things,
10 where I went back to the other MOO where I had an account and made myself a
vehicle there from scraich. Cause they didn't have portable rooms there. I had help,
of course. I got a couple people who knew more than me to give me a hand when 1
got stuck. Being in the MOO enables you to be... two people can work on the same
project at once. I could work on my verbs, 2nd when I had a problem I would call
somebody over, and they could just st it out and they could say “gee, you need to
do this” or “you need to do that.” It was just like having someone sitting behind me
at my terminal critiquing what I was doing.

Just as the community provided Jim’s initial motivation for learning to program, it also provided support to help him
through the process. In a MUD, you are never alone. If you have a technical problem, there are other people there to help
you. Helping others is a central activity in MUD culture; it is a basis on which strong friendships are formed. People often
speak warmly of those who helped them through technical dificultes.

Asked to compare programming a computer to programming his VCR, Jim says he finds the former easier:

Programming a YCR is not like programming code. If 1 was programming a verb8
or something it’s all right in front of me, the words are right there. On a VCR you
have 10 have every wire connected properly. You have to know what ail these
buttons do. And it doesn't respond. You don’t type in a word and see it on the
screen. It's kind of like doing something in the dark—trying to type words in the
dark.

Jim was inspired enough by his programming experiences to want to share them with teachers at his children’s school:

1 plan on bringing high school kids ontine. I'll be working with a high schoo this
fall. We're just getting the Internet connection. What I'm trying to do is get the
teachers interested. I mean they’re all interested in Internet because of all the
research and all the facts that can be gleaned from there. But I also want to
introduce them to the MOO just because it gets people excited about programming,.

“This has inspired me,” says Jim. He explains that he has just enrolled in a programming course at his local university’s
extension school.

Community for Leaming
For Jim, the online community functions as:

*  Motivation for learning

¢ Emotional support to overcome technophobia
e Technical support

¢ Anappreciative audience for his work

While this paper has focused on learning programming, MUDs are also a supportive learning environment for creative
writing for the same reasons.

At the concluston of Mindstorms, Seymour Papert has a vision of a technological Samba school—a place where people
of all ages are playing and learning together (Papert 80). I believe that MUDs may be a step towards realizing that vision.

Future Directions

The success of this learning environment for adults points to its potential as « learning environment for children. For my
dissertation, 1 am creating a MUD for kids calied MOOSE Crossing. “MOOSE" stands for “MOO Scripting Environment.” I am
developing a new programming language built on top of Pavel Curds' MOO software. The MOOSE language builds on lessons
learned from Logo, Hypertalk, and CLOS to create a language that T hope will be easier 10 use.9
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The children themselves will bulld the world of MOOSE Crossing. I will simply set up areas with different themes where
they can attach their creations—a town, 4 city, a place for different types of ecosystems, a place for different fantastical
creations and themes from popular culture, My hope is that the same features which made Jim's experience successful will
create a powerful learning experience for kids.
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Abstract

The Collaboratory Notebook is 2 networked hypermedia database that allows students to collaborate on scientific
Inquiries across boundaries of time and space. Developed as part of the CoVis networking testbed, this software expands
upon the traditional laboratory notebook. In the Notehook, users express their ideas, record their actions and respond to
others in a medium that is structured specifically for the task of sclentific inquiry.

Introduction: The CoVis Project

The Learning Through Collaborative Visualization (CoVis) Project is an NSF-sponsored networking testbed designed to
explore the use of new computing and communications technologies In support of project-enhanced science learning. The
goal of CoVis is to provide high school students with opportunities to learn about science by engaging in scientfic inquiry
themselves. In achieving this goal, the CoVis project focuses on three themes: project-enbanced science learning, scientific
viswalization, and collaboration.

Project-enhanced science learning (Ruopp, Gal etal. 1993) represents a transition frorn traditional textbook- and
lecture-oriented classrooms 1o ones in which learning occurs in the course of scientific inquiry. In this approach to
pedagogy, students play an active role in formulating research questions and pursue them in collaboration with their peers,
teachers and scientist mentors. In the process of these investigations, students acquire a deeper understanding of the subject
matier addressed, and learn other valuable lessons about how sclentific inquiry is 2ccomnplished.
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An important principle behind project-enhanced science learning is that the study of science should more closely
resemble the practice of sclence by scientists. To make this possible, students must be able to conduct investigations similar
1o those of scientists, using similar tools. The second theme of the CoVis project, scientific visualization, is designed to place
tools used by scientists in the hands of students. Scientific visulization plays an increasingly important role in many fields of
science, including the atmospheric sciences. As a part of its overall effort, the CoVis project has adapted visualization tools
used by sciendsts to be appropriate for use by high schooi students in earth and environmental science conrses (Gordin,
Polman and Pea, 1994; Fishman and D’Amico, 1994).

The third theme of the CoVis projec: is collaboration. Modern scientific workplaces are connected and collaborative in
nature (Finholt and Sprovil 1990; Lederberg and Uncapher 1989). In the atmospheric sciences particularly, researchers are
making use of high-speed digital networks to support collaboradons that span large distances (D’Amico, Fishman, Gordin,
McGee, O'Neill and Polman, in preparation}. To reflect this development in the high school learning environment, Covis
takes advantage of an advanced ISDN digital network to link its two participating high schools to Nortirwestern University, the
University of Hlinofs at Urbana-Champaign, and the Exploratorium science musetm in San Francisco. The goal of this
network and the collaboration software that we provide is to ailow students to work together with other students and to form
informal mentoring relationships with professional scientists.

The Collaboratory Notebook

The Collaboratory Notebook is a networked application which has been designed to directly address the central goals of
the CoVis project. Specifically, it is intended to:

e scaffold the inquiry process for students who have never performed independent inquiry before;
¢ integrate scientific visualizadon with other computer- and non-computer-based activites;

+  provide a means for collaboration among participants who may be spread across institutions and across
the country.

The design of the software reilects an attempt to address many of the challenges that project-enhanced science learning
entails, both for students and teachers. Many of the students who make use of the software have never conducted independent
research vefore, are unaccustomed to recording their thoughts and actions for future reference, and are unfamiliar with the
structure of scientific arguments. The Collaboratory Notebook is an important part of the CoVis project’s overall effort to

encourage students to record and reflect upon the process of scientific inquiry, including false starts, missteps, and the
redefinidon of problenss.

Teachers managing a project-centered science classroom must confront the general tendency in sclence education to
product over process. By helping make more informal, intermediate products of students’ work ~vailable to teachers and
scientist mentors, the Collaboratory Notebook can serve as a technological lever to help teachers monitor student’s learning
processes. It can also encourage innovative assessment routines by eliminating the need for teachers to collect and grade
their students' work en masse . Instead, a teacher can review electronic notebooks in an ongoing fashion that is more
appropriate for guiding independent research.

The Structure of the Collaboratory Notebook

The Collaboratory Notebook is a medium for students to record their thoughts and actions as they perform scientific
inquiry. Many of its facilites have been inspired by other communal databases for learning such as CSILE, (Scardamalfa and
Bereiter 1991; Scardamalia, Bereiter et al. 1989), INQUIRE (Brunner 1990), and GroupWrite (Schank and Osgood 1993).
However, the Collaboratory Notebook has many unique features of its own which arise from the large distributed community
that it was created to support.

The Notehook's interface Is built on the metaphor of a library; with bookshelves, notehooks and pages being the
primary Interface elements. When a student or teacher logs on, a hookshelf displays all of the notcbooks to which that
individual has access (Figure 1),.
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. Notebooks available to:

awaker, ggraff, mdelahou

- Global Harming & mdelahou
S Climate Changes in Chicago? ® awalker, g
8 Feriod 1 Content Notebook ¢ anokera, ow
B Lew weather prediction e lewandow

Figure 1. A Bookshelf. The color and letter on the icons at left indicate whether the notebook is a journal (J),
project notebook (P) or discussion (D).

Notebook users can create three different types of notebooks. They are:
e Private Journals. A private journal can only be read or medified by iis single owner.

e Project notebooks. A project notebook Is shared by a group of individuals, all of whom may read or
modify it. A project notebook provides a medium for a group of students, teachers and scientists to share
Inquiry.

Discussions. A discussion is open to any member of a community. Discussion niotebooks provide a
medium for public dialogue among students, teachers, and scientists on a topic of mutual interest.

All of the notebook types share the same structure. A notebook consists of a title page with a brief description of the
notebook's purpose, a table of contents, and any number of content pages. The table of contents for a notebook displays the

notebook’s title, a list of its authors, and an overview of its pages, including their types, titles and relational structure. The
table of contents for a Project notebook is shown in Figure 2.

=7 . 10 [Het Partud 4 Tontaat Nutedosk HINNANIRISNNEIEE
RULROTS: shawsll, djanks, droers, sdald, Sange), frariel, lowsnbow , memi...

@ @l Perled 4 Contant Netebook © showell, djenks, dresse, edeld. |
v (O] niverais o lewace ¢ 02/03/94 ® 02/03/94
» Ignecus Rocks © edold, | longet, rassarn @ 02/08/04 @ 02/07/04
v Batamorphic Rocks @ chowall, [aerkal, tiyons @ 02/07/94 ® 02/07
Re: Metamorphic flocke ® wemith, relivecs @ 02/14/94 ¢ 02/1¢
2] Me: Matamorphic Rocks @ Iesandos ® (2/12/04 ¢ ~2/12/%4

v

[ 1] oot for metomorphotis & coel (1 © 02/00/04 & 02/09/94

Virv Coteots by [ Fiadify Date - lowest st L v) (New fage | 66 To
[ Hedtfy Date - tevest rirst ) V) L_.J

Figure 2. The table of contents for a whole-class project notebook.

Each page in a notebook has a type (indicated by its icon), a title, and a set of authors. Page~ may be authored by
individuals, or by a group of people working together at the same time. The types given t0 pag. oy their authors provide both

a descrintion of their contents, and of their relationship 1o other pages. The page types available to choose from in the
current version of the software are:
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»  Information. An information page can describe an experience, or offer some knowledge that is seen as
useful to the investigation. '

e Commentary. A commentary page offers a view on what has been writien in another page, or suggests a
direction for future investigation or discussion. Commentaries are useful for feedback and guidance from
instruciors.

e Question. A question page can be used to record one or many questions. These could include a response
1o the contents of another page or central research questions.

e Conjecture. A conjecture page is used to record hypothesized answers 1o questions in a notebook.

e Evidence for. An evidence-for page is used to provide justification for a conjecture. Evidence might iake
the form of sclentific visualizations, information gathered from outside sources, or logical arguments.

o Evidence against. An evidence-against page contains evidence thal contradicts a conjecture.
e Plan. A plan page records a plan for answering a question or verifying a conjecture.

o Step in plan. A step in plan is a page for recording the process and results of carrying out one step ina
plan.

Notebooks are created by linking pages together in accordance with the structure of an inquiry.

Browsing and Authoring Pages in a Notebook

Because the Collaboratory Notebook is used for both reading and writing in the course of an investigation, it has been
designed to support both actvities equally well. Figure 3 shows a notebook page as it appears when it is being read.

Color, streak, end luster @s sowe of the

acteristics of o sireral, Color I3

ab the most noticoble fedture but the
It s good for diognesing

Then It 18 the color of
aineral In 1ts puderad fore Vou get '
roe rubbing o BInere] ocross a plate of
Colors of ainerals = 1)

pea or guality of light reflected ‘rom
e s fece of g mineral  Thera are gifferent
Inds of luster There 1S metattiz, vireous,
arly, s tky, resious, omiearty  Retal e

alnerals that look ike melals The
thers ore ron-setalllc

Figure 3. A question page from a project notebook.

The top of a notebook browsing window displays its title, its authors’ names, and the dates it was created and last
modified. On the right and left sides of the window are arrow-shaped buttons representing links that connect the page to
others. On the lefi is an icon representing links fo the displayed page from other pages that inspired it, and on the right are
icons representing links ffom the displayed page to other responses. In other words, the Collaboratory Notebook maintains
the "o ‘ention that links between pages come from the left and go to the right

When a user clicks on one of the arrow butions with the mouse, she is presented with a list of pages of one particular
type that are linked to the current page. For instance, if the user clicks the "questions raised”” button, she sees a window
displaying a list of pages containiag questions in respotise 1o the page she is reading. She can then select any one of these
questions to view, or can respond with a new question of his own.
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To Inform a reader, the background color of each arrow button changes to indicate how many pages of that type are
linked to the current one. For example, if a question page has no conjectures attached to 1t, the background of the
conjectures icon will be white. Once a user attaches a conjecture to this page, the background of the conjectures icon will
change 10 a light shade of yellow. As more conjectures are added, the color changes to increasingly dark shades.

weathermon also tall's about fronts “f:ushing'
around. But aside from this, !'m really not
sure what a front Is.|

Figure 4. A uestion page heing edited. The user classifles the page by
clicking one of the icons in the lower section of the window.

When a page Is being created or modified, it appears in a different form: (Figure 4). The band of icon buttons near the
bottom of the page writing window provides authors with options for classifying the page they are working on. This
classification may be changed repeatedly as the authors' sense of what they have written and its place In the inquiry evolves;
however the software requires that the user select 2 type for each page before saving it.

A Supporting Structure for Collaborative Inquiry

The particular outgoing link types that a page may have are determined by the type of that page, according to a process
model of inquity. To give an example of how this modef applies, a Conjecture page may take Evidence-for and Evidence-
agalnst pages as responses, but a page that describes a Plan for an investigation may not. All page types haveoutgoing links for
questions ralsed, more Information, and commentary. These are known as universal links.

Page Type

Response Palette

(2l

Question

Information, Question,
Commentary, Conjecture, Plan

BEST COPY AVAILABLE
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@ information, Question,
Commentary, Plans, Evidence
Conjecture | For, Evidence Against

v

oo Information, Question,
Commentary, Step in a Plan

Plan

Figure 5. Respoase palettes available for Questions, Conjecture and Plan pages.

The page types and response palettes supported in the notebook have been chosen to help students give structure to
inquiry by focusing on small, but necessary intermediate products. Employing a small, fixed set of page and link t;pes offers
two significant advantages. First, it provides students with a framework for conducting dialogue which fs tailored to the task a1
hand. Second, it helps to encourage consistent conventions of use across the larger community which CoVis supports.

The structure of the notebook helps students to structure their inquiry through its interface. When a student has created
a notebook entry from scratch, the Notebook prompts her to characierize it. Is it a question, a comment, information, a
conjecture, or a plan? When a student reads a page, the interface reminds her of ways that she might choose respond to it.
For example, if she’s reading a conjecture, the display of that conjecture reminds her that in addition to raising questions,
commenting, or adding information, she might respend by providing evidence for or against it. Similarly, when she’s reading
a question, she is reminded that she could propose a conjecture about that question or a plan to research an answer. Table 1
shows the reponse paletie available from three types of notebook pages.

The utlity of this scheme is that by creating a number of pages, each containing only 2 small amount of writing, a
student can create a large, complex investigation in a stepwise fashion that makes the relations of the individual parts explicit.
The colfaborative nature of the work supported by the notebook meas:s that participauts can reflect directly upon each part,
encouraging the authors tc clarify or extend their contributions.

A second reason for using a small, fixed set of page and link types is that they lead to helpful conventions of use for the
tool. These conventions will enabie our large community of users to develop expectations about the contributions of others.
In the few months in which the Collaboratory Notebook has been in use, we have already seen sets of conventions arise for
the revision of successive drafts of students' project proposals, the organization of knowledge gained by students from
interviews with experts, and the sharing of responsibility beiween teachers and graduate students for mentoring groups of
students. Within these conventions, the sma'l number of page types makes the selection of an apprepriate type for 2 page
nearly automatic; and the fact that the set of types is fixed allows students, teachers and scientists to develop expectations that
are useful in reading the work of others. If students were free to create their own page and link types, one student reading
another's work would riot be able to form reltable expectations about the semantics of any particular link or page type.

integration of the Notebook with Scientific Visualization

scienufic visualization tools are an important element of the CoVis software suite. To assist students in recording their
inquiry and sharing in the inquiry of others, the Collaboratory Notebook is Ughtly integrated with these visuailzation tools .
Each of the tools generates an automatic log of users’ actions. Using standard Macittosh cut and pasie operations, students
can place sections of these activity logs into appropriate pages in their notebooks and elaborate upon these lerse computer-
generated logs with more extensive descriptions of the context in which those actions were taken, their purpose and results.
in 2ddition, students may attach images crezted by the visualization software or a painting program to any notebook page.
These images can be titled and annotated to reflect their role in an investigation. '

Collaboration Using the NHotebook

The Collaboratory Notebook has been designed to support both synchronous and asynchronous collaboration. Shared
project notebooks and discusstons allow for participants anywhiere on the Internet to contribute to an inquiry. Authors can be
added 1o and removed from 2 notebook at any time to 2ccommodate the dynamic nature of collaborative project groups.
Within the classroor, several individuals can be logged into the notebook at a time, so that students can wo rk together
simultancously at one computer. Any pages that are created in 2 mult-user session bear ikie names of all the users as authors.
Also, since the CoVis software environnient allows two users at separate computers (0 share one screen!, authors at difterent
locations can work as if they were sitting at the same keyboard, regardicss of the distance that separates them.

I Screen-sharing in the Covis nviconment is supported by Timbukiu and Tinbukiu Pro from Farallon Computing.
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Structures

Use of the Collaboratory Notebook

At the time of this writing, the Collaboxatory Notebook has been used by teachers and students in 5 Earth Science classes
at Evanston Township and New Trer High Schools in suburban Chicago. Together with the Co%s team, these teachers are
continuing to explore its uses within the large CoVls commurity, which includes over 300 students, teachers, educational
researchers, and research scientists. An analysis of some of the uses made of this tool, and lessons learned from them, are
preserted elsewhere (O'Neill and Gomez, 1994).
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Abstract

'The CSILE (Computer-Supporied Inteniional Learning Environment) System is an advanced computer-supported
cooperative learning system being developed at the Ontario Institute for Studies tn Education. Over the last seven years, this
system has been iteratively refined by working closely with teachers and students engaged in creating an educational
approach called "knowledge-building”. Used with this approach, CSILE has demonstrably positive effects on standardized test
scores and a variety of measures of deep understanding. We give a brief overview of the principles that guided development
of the system and some of its facilities and conclude with a comparison of CSILE and the Apple Macintosh AppleShare™ 3.0
file server with respect to their support for classroom collaboration.
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Introduction

Networked computer systems have a great potential to revolutionize how classrooms are organized and the extent to
which they succeed in helping produce aware and intelligent citizens capable of contributing in the 215t century world of
"knowledge work” (Marshall 92). Unfortunately, many networks are structured to emulate the organizational patteras of
traditional classrooms, despite the known limitations of these patterns (Resnick 89).

In a teacher-centered traditional classroom, the primary flow of knowledge is from the teacher to the students (sce

Figure 1). On occasion, students are prompted for evidence that they have absorbed the content delivered previously by the
teacher.

content —_—

evidence
of mastery

Teacher
— — _»

Students

Figure 1.

Integrated learning systems (Merrill 92) typically emulate this structure, replacing the teacher with a file server of
lessons, the student's desk with a workstation, verbal delivery of content with network delivery, and classroom question-and-
answer with automated testing. The ILS has the advantage of allowing students to proceed at their own pace, and multimedia
1LS systems may appeal to a broader variety of students by virtue of their appealing graphics, video, and animation, but users

of these systems typically gain little or no experience in research skills or collaboration, both of which are central to
knowledge work.

For the last seven years, the members of the CSILE™ 2 Project at the Ontario Institute for Studies in Education? have
been developing a different mode! of classroom organization, called collaborative knowledge-building, and a computer
system to support it, called the Computer-Supported Intentional Learning Environment (CSILE, pronounced "SEE-sil"). Used
in over a dozen schools across North America in grades 1-12, with an emphasis on grades 5 and 6, it has been shown to
positively affect a variety of measures (Scardamalia 92), including performance on standardized language skills tests and

comprehension of difficult text. The approacli and the system are based on several principles (Scardamalia 89, 93),
including :

o Deep understanding comes when students actively bring new knowledge into contact with their own
preconceptions, so that contradictions surface, leading to conceptual change as they construct their
revised knowledge.

»  Knowledge workers must be skilled ¢ organizing their own pursuit of understanding, and thercfore
students must gain experience in this arena. This involves such activities as identifying gaps and

2 (SILE and MacCSILE are registered trademarks of the Ontario Institute for Studies in Education.

3 This work has been supported by the Government of Ontario (via the Ministry of Fducation, the University Rescarch Incentive Fund, and the OISE transfer
grant), the Soclal Sciences and Humanities Rescarch Conncil of Canada, Apple Computer Inc. (External Research), Apple Canada, IBM Corporation
(Advanced Workstation Division), and the James 8. McDonnell Foundation.
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confusions, stating and testing tentative hypotheses, and finding new informatior: to resolve outstanding
issues.

e The construction of knowledge usually occurs within a social context, therefore a students must learn
how to build knowledge collaboratvely with others.

e Learning is enhanced when the construction of knowledge is an explicit goal of school activity and not a
hoped-for incidental by-product of either teaches-set tasks or student-selected activities.

In 2 knowledge-building classroom, the teacher is 2 participant in the ongoing research and a coach, helping the
students become expert leamers. This dramatcally alters the flow of information within the classroom, moving toward the
situation depicted in Fisure 2.

Teacher
content

& coordination

SZee

Students

Figure 2.

In this classroom, curriculum content and information about coordination of group activities flows between all
participants In the classroom. Any participant or group of participanis can dramatically influence the course of classroom
viork if they have a contribution (idea, question, comment, etc.) that captures the atiention of the class.

For a student, knowledge-building is cognitively more stimulating, but more difficult, than sitting while a teacher
lectures. For a teacher accustomed to 2 model of teaching based on content delivery, it is cognitively harder to be a coach to
a group of learners (each with their own differences in learning style) than to be responsible for a given body of content.
Conscquently, while the rewards of a knowledge-building classroom are many and highly motivating, it can be hard to get
started. We have found that three elements are required to establish and maintain 2 knowledge-building classroom:

. a classroom culture which values collaboration and hard questions
] sufficient access to information resources
*  aninformaton-sharing infrastructure tailored to support knowledge-building

This paper focuses on the last of these.

An Information-Sharing Infrastructure for Knowledge-Building

The CSILE System is an example of work in Computer Support for Collaborative Learning. Other examples include
Newman's EarthLab (Newman 88), diSessa's Boxer (diSessa 90), and the other systems discussed {n this sympostum. All
systems provide a shared workspace for their users, iilored in specific ways to support particular kinds of collaboratve
activides.

CSILE's shared workspace allows the information flow of Figure 2 to be practical in a classroom with over 30 students.
1f paner had to be used instead, the flurry of Post-lt™ notes and the expanse of bulletin boards needed to facilitate the
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required communication would be overwhelring. With CSILE software and one computer? for each 3 or 4 students, we have
found the medel to be entirely manageable.

The system is designed to be as simple as possible, so that it is easy 10 learn and use, while still providing the necessary
supports for a knowledge-building community. We provide a brief account of ts core functionality here. The objects in
CSILE's shared workspace are called notes. Currently, there are three kiuds of notes: text, graphics, and discussion, Each
has one or more authors, a tille, and several atiributes (e.g. keywords). All notes can be read by alt users, but edited only
according to permission rules. Labels can be embedded within notes and hypermedia-style /frks can be created between

labels and other notes. A note may be created as a comment on another note. Authors are notified of comments on their
notes.

Students using MacCSILE™, the version for the Apple Macintosh computer, work at computers attached via a locat area
network to 4 CSILE server which maintains the shared workspace. They create and save notes into the workspace using the

familiar Macintosh File commands New and Save. As others Create notes they can, within seconds, view and comment on
them.

A Untitled-1

@ My Theory ¥ Blology hd

| believe that gravity has always been a major
influence on the earth, and so has played a large
part in evolution.

SJ== p: gravity & evolution =k

A Untitled
— = Knowledge Building [Biology v|
AL W il
-G 4
’@‘ Learning Problem: How has gravity affected ‘_G'_
evolution?i

(1) ™MT:1believe that gravity would cause
lighter organisms to be favoured, because
they could move faster. (PR)

INTU: | need to find out about ecosystems
where heavy organisms and light organisms

l compete (PR}
wrt’37) |Add_w|(Refresh) {2 |G

Figure 3.

Figure 3 shows, clockwise [rom the top, examples of a text note, a discussion note, and a graphics note. A note's header
contains a "thinking type", a curriculum unit tag, and a button to access more information about the note’s attributes. Below
the note are buttons to create labels and links, to create and retrieve coruments, and, for discussion notes, to add to the
discussion.

Thinking types are a good example of CSILE's explicit support for knowledge-building. We want students to assume
executive control over their learing, i.¢. 1o make consclous decisions about what learning step to take next. An important
first step is becoming aware of the role of a particular plece of work. The thinking type tags help students become aware of
the nature of their contributions by encouraging them to indicate whether, e.g,, they are expressing a theory of theirs (My
Theory) or entering, for the benefit of themselves and others, something that they have learned (New Learning). (SILE's
asynchronous nature makes such a facility possible, giving it a significant advantage over face-to-face discussions where such
reflection is mucts harder duie to the speed of the interaction.

4 (SILE has been implemented on the Unisys 1CON, under BSD UNIX™ with the X Window System, and on the Apple Macintosh computer running System 6
and System 7. The version for the Macintosh, called MacCSILE, is currently the most widely dissemninated. Macintosh LC's are used as student workstagons
along with a Macintosh licl or fastei asa central server.
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Thinking types are used in discussion notes (Hewitt 92) 1o structure the discussion. Each enfry (marked 1 & 2 in
Figure 3) has an entry thinking type, used to indicate the kind of contribution. Students follow an expression of their
current understanding of a problem (MT - My Theory) with a statement of what they feel they need to clarify or elaborate
(INTU - I Need To Understand). Other tags provide support for similar kinds of steps in pursuing an answer to 2 problem or
an explanation of 2 phenomencn. Much of the CSILE research of the past two years has focused on a variety of exzensions to
discussion notes, to support laboratory or microworld experimentation and deeper exploration of problerus.

Students can retrieve notes on the basis of aitribute values, producing a note list (similar to the list view of the
Madintosh Finder (Apple 91)) of note titles and information about the note (see Figure 4).

ECI== Peter Rowley's Notes =0T
O see Susan 0 —-K
O what is a line of force? g - ]
O lines of force Q - ==
O gravity 3 @
O P:gravity & evolution [# -

Figure 4,

Each line corresponds to a note, with a single face representing a singly-auttiorad note, 2 double face representing a

multiply-authored note, and a balloon representing a note that has been commented on. Doubie-clicking on a note tite
brings up the corresponding note.

For examples of student work constructed with CSILE, see (Scardamalia 92) and (Scardamalia 93).

CSILE Support For Collaboration: Beyond File Sharing

Many of CSILE's factlities will appear familiar to users of the Macintosh Finder and integrated applications such as
ClarisWorks (Claris 93). Yet CSILE offers distinct advantages over use of such applications with a networked file server such
as AppleShare 3.0 (Apple 92). The following sections examine those advantages and thereby illurminates how the design of
CSQL software can encourage or discourage various kinds of collaborative classroom activities.

Aggregating Knowiedge

The Macintosh file system, extended over 4 network with AppleShare 3.0, supports a hierarchical set of named folders
which may be used to cluster documents (see Figure 5).

Biology SLIE Peter EHE
Bitems  36A4MBindisk  1.9MBa|| 1item 36.4MBind

- i

Monique Flater Nellie cell structure

<

Biology

Figure 3.

Different classrooms may construct different arrangements of folders to serve their different needs. Aliases may be used
10 allow a single document to act as though it is in several folders.
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In contrast, MacCSILE supports a single pool of notes, each with a number of attributes. A student retrieves a set of
notes with glven characteristics for a particular purpose at a particular time. Students are not bound o a static organizing
structure for retrieval and the teacher does not have to expend effort setting up a particular structure and further effort
maintaining it to adapt to changing classroom interests. Moreover, changing an attribute for a particular note is very
straightforward (usually just 2 pop-up menu choice). Usage data gathered by MacCSILE shows that students use all retrieval
options (e.g. author, topic, keyword, thinking type) on various occasions.

Sharing Knowledge

Por each folder, Macintosh file sharing defines an owner and a registered user or group (a set of users constructed by a
network administrator). Different permissions to see and use the files and folders within the folder can be set for the owner,
registered user/group, and everyone else. By default, all files within a folder are private. AppleShare 3.0 administrators can
set an option on 2 folder so that all folders created within It inherit its set of permissions.

In contrast, by default MacCSILE makes all notes viewable by others but only editable by the owner or by 2 list of users
the owner has specified. This promotes sharing and allows the creation of transient groups to be practical, s no action by a
central authority is required. Further, MacCSILE can be set so that any user may add to a discussion note or so that only
listed users canadd o it.

Usage data shows that MacCSILE students create transient greups ofien. In one class of 32 grade 5/6 students, 48
different authorship groups were created over the course of the school year. The ease with which this is done facilitates

classroom collaboration considerably and allows group structures .o adapt to changing social structures and patierns of
shared Interests.

Linking Knowledge

Using the Macintosh System 7's Publish-and-Subscribe facility, a user may construct a document which includes within
it all or a portion of another document. If the second document is changed, it is straightforward to obtain a new version of
the first document which reflects those changes. In this way, the first document references the second. In order wo establish

a linkage between a document A and a document B, the author of document B must first publish the relevant section and then
the author of document A may subscribe 10 it.

In contrast, MacCSILE supporis separation between the contents of a document and links to other documents so that all
users may establish links between any two notes. The destination note of a link does not appear embedded within the source;
this allows for more flexible use of screen space.

MacCSILE supports linking with and without content labels. To make a link without content labels, a user specifics the
source and destination notes using a simple interface based on drawing a line between the two notes on the screen.

Linking with content labels is illustrated below. The upper note is linked o the lower note via the label [diagram).
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gravity

| % My Theory W Science

My understanding of the way grarity works is
llustrated by my [diagram]. But | still need to
find out more about gravity waves.

l

3 diagram: diagram of rmy idea about gravity
(PR) A lines of force

S New Science
3@: Learning v v

line of force

|

? line of force: explains what a line of force is
(PR)
Hotes with links to this aste

Figure 6.

Links are listed below note contents with an icon indicating whether the current user may edit the link, the link label,
the reason the link was made, and the Initials of the user who created the link. If there are links fo a note, a special "Notes
with links to this note” item is available to traverse the links backward.

Students have used this mechanism to depict hierarchies ranging from the structures of plants, eyes, and volcanoes
(with Iabels on parts linked to magnified views of those parts) o task coordination for group projects. Itis often used for

"see also” references. Overa S month period, 27 students in one grade 5/6 CSILE class created 176 links. This would not
have been practical with Publish-and-Subscribe.

Integrated Discussions of Knowledge

As discussed above, one of CSILE's note types is déscussion (see Figure 3). Much like a bulletin board conference,

discussion notes support a group discussion of a particular problem. However, a discussion note has important advantages
relative 1o a typical BBS conference:

LJ

Each entry has an entry thinking type, encouraging a contributor to reflect on how they are adding to the
discussion.

o Itisstralghtforward to create a link from a label in a discussion to supplementary material such as a
graphics note that provides a visual look at 4 point made in the discussion -- or to another discusston.

The entries of a discusslor are juxtaposed rather than presenteq separately, making it much casler for a
contributor to add relevant mater:al to the discussion and for a reader to follow the discussion.

o Entries may be edited after they are added to the discussion, so that contributors may fix spelling and
grammar. 'This increases participation since students know they can recover from mistakes.

158

National Educationai Computing Conferenice 1994, Boston, MA
1506
BEST COPY AVAILABLE




Conclusion
MacCSILE offers several advantages over AppleShare for the support of knowledge-building communities:

flexible mechanisms for aggregating information that do not require premature commitments 1o
particular hierarchies

e flexible mechanisms for sharing information that support transient groups

e linking mechanisms that support examination of part‘whole relationships, deal with the realities of small

screens, and allow linking of any two notes by ariy member of the knowledge community, provided that a
justification is given

e support for discussions that have significant reflective components, in terms of the overall goal of the
discussion, the roles of each contribudon, and the flow of the discussion over time.

We hope that CSILE and other CSCL systems like it will help to bring about changes in classrooms that will result in
students being better able to enjoy the excitement of learning and be ready for a working life that will in all likelihood depenc
on their ability to learn rapidly and deeply and solve problems that others have not encountered before.
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Abstract

The Collaborative Learning Laboratory (CLL) is a technology-enriched environment to support collaborative learning
activities. The laboratory provides a reconfigurable environment of hardware and software including mulimedia, networking
and other computer-based Facilities. In this paper we describe a preject 1o augment Problem-Based Learning (PBL) in the
CLL. PBL is a collaborative and student-centered method of instruction that has been used extensively in professional
education and is currently being introduced into secondary education. We will describe ways in which PBL, and in particular
PBL team meetings, can be enhanced through the affordances of the CLL.

Introduction

Changes in education theory have resulted in various reconfigurations of classrooms. In particular, in the field of
medical education a widespread dissatisfaction with the traditional methods of education (Gastel & Rogers, 1989; GPEP,
1984) has led to an aiernative approach to teaching—Problem-Based Learning (PBL) (Barrows, 1985; Barrows & Tamblyn,
1980). The PBL approach emphasizes collaborative learning as an alternative to the traditional teacher-centered approach. In
traditional classrooms teacher lectures and individual student work form the main learning methods. Essentially the emphasis
is on teacher-student interaction as the matn ingredient to success. Collaborative learning emphasizes student-student
interactions as well as students-expert interactions in the learning/teaching process. The students actively participaie in the
learning process by atlempting to solve a problem or investigate an issue as a group, interacting with each other in their
deliberation towards a solutior: of the problem or understanding of the issue. Examples of collaborative learning include
cooperative learning (Slavin et al, 1985), project-based instruction (Blumenfeld et al, 1991), and PBL. Although these
methods vary in form, they all have in common an emphasis on participant interaction as the key to their success. Given the
suceess of these methods the next question is how to advance them.

The changes in classroom configurations and educational methods give rise to new needs in the classroom. Current
technology often offers means of support to meet these needs and improve the efficacy of these new classrooms through
information collection, dissemination, and presentation (Koschmann, Myers, Feltovich, & Barrows, in press).

Our paper is concerned with how PBL can be supported and advanced through the use of multimedia and computer
technology. Multimedia offers the ability to present information in various and editable formats. Video technology together
with computers can present problem data with greater authenticity. Any collaborative environment implies a heavy exchange
of information, and success of a collaborative enterprise requires rapid and accurate exchange of this information. Elecironic
information technology provides various options for rapid collection and distribution of information. Additionally, mulimedia
technology introduces some new alternatives for information presentation. We intend to show how the already successful PBL
method can be supported by multimedia and computer technologies, thereby strengtheniiig and improving its eflectiveness.

This paper describes the Collaborative Learning Laboratory (CLL), an experimental platform for the introduction of
technology 1.1 PBL classrooms. We emphasize that we do not intend to introduce a new way of teaching; instead we plan to
support and enhance the already successful PBL classroom.

The paper begins by introducing PBI. methods, 2nd describing the traditional practice of PBL. Next the Gew, an
experimental platform for technological support for collaborative learning, is presented. The paper then describes how the
PBL classroom will work with the technological support afforded by the CLE. Finally, further arguments for technological
augmentation of the PBL classroom are presented.
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Problem Based Leaming

PBL (Barrows, 1985; Barrows & Tamblyn, 1980) was developed to address varlous shortcomings in traditional
approaches to medical education. The reasons for dissatisfaction with traditional approaches to medical education have been
described elsewhere (Gastel & Rogers, 1989; GPEP, 1984). Reforms proposed emphasized the need to engage medical
students actively in the learning process (as opposed to being passive recipients of knowledge distributed). Instead of
lectures, a more interactive approach of instruction taat embedded knowledge acquisition and reasoning development within
the context of ultimate use, and encouraged development of self directed learning skills (Collins, Brown, & Newman, 1989;
Feltovich, Spiro & Coulson, (1989)) was proposed. PBL uses a collaborative learning methodology to encourage this form of
engagement on the part of the students.

The PBL classroom comprises a small group (five or six is considered optimal) and a PBL coach. The PBL concept
requires students 1> work through 4 clinical case (clinical teaching cases are developed for this purpose). Working through a
clinical case ypica'ly involves interviewing the patient, conducting physical examination(s), requesting and studying
laboratory tests, and so forth. The idea is to put the PBL group into the context of a physician working on a patient case.

Problem
Reexamining

Problem
Formulating

Self-Directed
Learning

Abstracting

Figure 1: Stages in the Problem-Based Learning Methodology
(from Koschmann, et al, in press).

An outline of the PBL method is shown in Figure 1.

Atihe star, the students are presented with a clinical problem. A variety of methods are used to present the clinical case
{0 the students. The preferred method is to have students interview and examine the actual patent (Barrows, 1985).
However, due to practical considerations, this practice is generally not feasible and it becomes necessary to simulate this
encounter with the patient. Patient encounters can be simulated using “Standardized Patients"—a standardized-paticnt is
somevne trained to act as the patient (Barrows, 1987). A second alternative is to use a Problem-Based Learning Module
(PBLM) (Distlehorst & Barrows, 1982)—a textual database simulation of the patient encounter (see section below).
Whichever method Is used, the students are required to go through the steps of interviewing and conducting = physical
examination of the patient.

when human patients (sctual or Standardized ) are used, the patient may be interviewed individually by each student or
as a team. 'n the first approach, the participants each take turns at the examination process. While 2 student examines (and
interviews) the patient, the rest of the team observes. At the discretion of the coach and according to facilities available,
members of the group may be physically present in the examination room or remotely observe the encounter. The students
are encouraged to make notes of their observations of thelr peers’ encounters as well as of their own.

The patient encounter is followed by a phase of scif-directed learning. The PBI t iretal group (students and coach)
micet to carry on further work on the clinical case. The students, relying on information Jollected so far and other pertinent
prior knowledge, attempt to analyze the problem further. Using the PBLM, they may also request laboratory
ests. The PBEM may also  provide answers to queries (patent directed questions or physical examination) that were
erroneously overlooked in the actual patient encounter. During the tutoral meetng, the emphiisis s on collaboration and
self-dirccted learning; the students explore the case for data, propose and argue typotheses, and exchange knowledge. A
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student, appointed as “scribe”, s tasked with recording the deliberations of the group. The information gathered is
categor:zed as follows: Data—information discovered about the patient, Ideas—hypotheses proposed about the nature of the
clinical problem, Learning Issues—identified knowledge deficiencies within the group with relation to the clinical case, and
Actions—proposals for further evaluation of patient or managing the patents condition. The work of the coach is to guide
and evaluate this exploration process. Following this episode of self-directed learning, the students are allowed to proceed
with individual study to rectify identified individual and group knowledge deficiencies.

Utilizing various resources such as libraries and human expert sources, the students complete their individual study.
The group then reconvenes for a continued examination of the problem, applying their newly acquired knowledge to the
process. Again, ifie collaborative process follows the practice of the earlier mtorial session—the continued progzess of the
group is recorded by the scribe, with the coach guiding and evaluating the process. This two step phase of collaborative

exploration and independent study is repeated unti! every member of the group is satisfied that the problem has been
sufficiently cxplored.

Once the group has successfully explored the problem, they next proceed to examine the case in context of other cases
they have seen. This is called the abstraction phiase. The idea is to force the students to articulate the knowledge acquired, to
make generalizations between cases where possible, to identify connections between lessons learned across cases, and to
jdentify similarities and differences among cases.

Finally in the reflection phase, the group does a self critique of the clinical reasoning process they followed in the case,
thus accomplishing an “abstracted replay” (Collins, Brown, & Newman, 1989). The abstraction and reflection slages are
intended to make the student aware of the whole problem exptoration approach and to identify areas for future fmprovement.

The Probiem-Based Learning Module (PBLM)

The PBLM is a text-based simulation of the patient encounter and laboratory tests. It provides responses to questions
that a physician might direct to a patient, observations that a physician may make during a physical examination of the
patient, and results of laboratory tests that a physiclan might request. A PBLM contains a database of responses to all possible
queries (questions, physical examinations, laboratory tests) that a physiclan might make of a particular patient. The PBLM
thus provides a complete simulation of a patient encounter as well as pertinent laboratory test results. Al data ftems in the
PBLM are Indexed in an external reference (i.e., the “PBLM User’s Guide”). The PBLM was designed to avoid cueing the
student as to the approprizte questions to ask.

The Traditional PBL classroom

In the traditional PBL meeting, two students uce appointed to serve the role of “scribe” and a “narrator”. As described
above, the scribe records the groups deliberations on the board. In the process of exploring the case, student queries may
require reference to the PBLM. The job of the narrator is to read data ftems from the PBLM to the group. The job of the coach

is to guide the exploration process and ensure that haphazard guessing and arbitrary reference to the PBLM does not take
place.

At this time, it is important to note the information exchange and presentation that occurs in a PBL classroom. Students
take notes of the team's progress as recorded on the hoard as well as their own private r5:cs for subsequent use. Following
an episode of individual study, students exchange new information individually discovered. Typically information is
disseminated in the form of photocopies and resource (e.g., texts, journals) references.

Information presentation takes various ferms, The patient itself may be human or simulated by the PBLM. Most
information presented by the PBLM is textual, but may include pictorial and graphic information, and laboratory type media
such as X-rays, tissuc samples, etc. To enable laboratory type presentations, the PBI. classroom niay include light boxes for X-
rdy examination, and microscopes for the examination of issue slides.

The Collaborative Learning Laboratory

The Collaborative Learning Laboratory (CLL) (Koschmann, et al, in press) is an experimental platform for research into
electronically-supported collaborative instruction. Tle Laboratory is intended to augment collaborative learning practices,
through technological support using varfous hardware and software tools. The CLI achieves this by providing
hypertextMypermedia (Conklin, 1987) facilites, groupware (Stefik & Brown, 1989) and database facilitles, LAN
techinologies, and Internet links. In this section we focus on a CLL learning laboratory configuratior tuned to augment PBL.

The CLL is comprised of a set of Macintosh workstations linked by a LAN. A router provides Internet access for all
computers in the TAN. A video circuit links each computer's monitor output into a selecter switching device connected 1 in
overhead public display projector. Other sources of coniposite video output (e.g., video disc, remote video cameras, video
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conferencing equipment) can also be patched into the swiich b~x. This allows the output of any computer screen or other
video source to be projected onto the overhead public dispLiy.

Three elements of the CLL play a crucial role in the augmentation of the PBL classroom and require lengthier
discussion. They are: e-talk—an electronically supported conversation (ESC) facity (Koschmann, 1993), the Teaching Case
Library; and the Clinical-Encounter Simulation Stack—a hypermedia database substitute for the PBLM.

E-Talk The Electronic Collaboration Support Element

E-talk (Koschmann, 1993) was developed as an experimental platform for investigating the affordances of
electronically-supported conversadon (ESC) in classroom instruction. Conceptually, e-talk is similar to the tatk uglity in
UNIX; it provides added functionality including the provision for remote conferencing. It provides users with the ability to
carry out typed conversations over a computer network in real-ime. Text typed on one workstatlon is instantly displayed on
the other participants” screens. Typically each user has two windows: a window in which to type messages (ternied 2 dispatch
window) and a window in which recelved messages are displayed (termed a listener window).

E-talk allows dispatches to be sent to multiple recipients. Thus a conversation can include more than two people.
Further, a user can be involved in multiple independent conversatlons, as though they had an array of phones over which to
converse. Each dispatch window is l