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Abstract

This paper describes the learning environment of the introductory courses provided as
part of the Virtual Assistive Technology University (VATU) certificate in assistive
technology for educators. VATU, sponsored by The Sourwink Institute and the University
of Southern Maine, offered itsfirst course in the spring of 2001. The Web-based courses
in this certificate program provide special and general educators with the knowledge and
skills necessary to incor porate assistive technology in their educational programs for
students with disabilities. This paper provides an in-depth descriptive study of the
rationale of strategies for embedding social learning in the first two VATU courses. As
each of the seven coursesis delivered, assessment of student learning and student and
instructor feedback and reflection will guide the course developers and instructorsin
improving the effectiveness of social learning.

Research has estimated that, “in 1998, 6-13% of college sudents identified themsdves
as being disabled, dmost atriple increase over the past decade.” (Kim-Rupnow, Dowrick, &
Burke, 2001). In addition, it is now required that assstive technology be considered in the
development of Individua Education Programs (IEP) for students with disabilities. This dramatic
increase underscores the need for P-12 schools and postsecondary ingtitutions to improve
accommodations and access for children and youth ages 3 through 21. In the relm of
education, this means providing training for educators who are in contact with these individuas
on aday-to-day basis. This makesit necessary to provide qudity professond development in
the area of assdtive technology to P-16 generd and specid educators. The Virtud Assgtive
Technology Univeraty (VATU) isusng highly interactive Web-based courses and online
resources that carry graduate credit through the Professond Development Center at the
Universty of Southern Maine. By offering the courses online, VATU hopesto meke a
substantia impact in the preparation of educators to integrate and use assstive technology,
gpeciaized software, Web accessibility and universdly designed curriculum. The online
asynchronous mode of course presentation for educators currently working in the field, seemsto
fit well with the current research in distance learning which states that “working at one' s own



pace meets the needs of adult learners, who usualy have schedule and career concerns’ (Smith
2001). Not included in this statement are the family concerns that dso effect many of the
educators currently working in the fidld. The Web-based nature of the courses dso alowsthe
ingructor to bring together a“critica mass’ of participants without the need for extended trave,
which is a concern for the educators located in the rura areas of the country.

Analysisof Current Programs

The Rehabilitation Engineering and Assgtive Technology of North America (RESNA)
listsonly 21 training programsin the U.S. that offer courses, degrees, and/or certificatesin
engineering and assgtive technology. Of these 21 programs, few provide a comprehensive
program on educationd assistive technology applications, including accommodating studentsin
the generd curriculum. None of the programs provides concurrent, integrated training in
educationd gpplications of assgtive technology, specidized software Web accessibility, or
universdly designed curriculum. Two programs have anationd focus. The Center on Disabilities
a Cdifornia State University, Northridge (CSUN) offers an Assistive Technology Applications
Certificate Program (ATACP). This 100-hour program focuses on assstive technology for
persons with disabilities, but only asmdl part of the program deals with educationd
goplications. The Research Ingtitute for Assstive and Training Technologies at the Nationd
Association of State Directors of Specia Education (RIATT@NASDSE) is another certificate
program for educators, occupationd thergpists, and other professionas working with assigtive
technology. Only asmal segment of the training in these programs focuses on educationd
gpplications of assigtive technology. Although both provide much needed training in assgtive
technology, there is a scarcity of training programs emphasizing asstive technology in education
and specidized software, Web accessihility, or universadly designed curriculum.

Rescar ch on Online Communities

The use of eectronic learning in the certificate reflects both the desire to use the
electronic medium that is the focus of the training and to join together educators from various
locations with different schedules and work responghbilities. The proliferation of eectronic
learning, represented primarily by Web-based materiass, has sparked renewed interest in what
comprises qudity ingruction for school-age students and for students in higher educeation. The
literature provides an emerging picture of how online learning communities, highly interactive
Web-based ingtruction, and online resources can support learning for understanding. For
example, the text Web-Based Instruction (Khan, 1997) suggests that the interactive nature of
the Internet promotes learning, instruction, and collaboration. An article titled “ Collaborative
Classrooms’ (Goldsworthy, 1999) identifies ways in which collaboration is fostered using the
Internet. The book Virtual Sandcastles. Teaching and Learning at a Distance (Lamb &
Smith, 1999) describes how distance learning can be implemented and managed. Thomeas
Russl, in hisbook The No Sgnificant Difference Phenomenon, reports on over 300
research articles, and papers that conclude that the difference in effects of dectronic teaching as
compared to face-to-face teaching, are negligible. These findings can be interpreted in severd



ways. One can propose not to engage in dectronic learning if there is no difference, if itisno
better. One can aso propose that this is a positive finding supporting continuing the exploration
of eectronic learning. If it is not worse, then efforts to continue to improve teaching and learning
through dectronic media should continue. Joy and Garcia (2000), conclude that much of the
comparative research is misdirected by examining technology versus no technology, rather than
how technology can support effective ingtructiona design strategies. Hiltz et d. (2000), of the
Asynchronous Learning Network (ALN), suggest an aternative question, which is“How can
ALN and other technologies best be used to improve the effectiveness of educationd ddivery?’
This includes access, efficiency (cost in time and money), aswell as learning outcomes (p. 2).
Hiltz et a. undertook to gpply this suggestion to their own program at the New Jersey Indtitute
of Technology. Fredericksen, Pickett, and Shea (2000) applied it to the State University of
New York Learning Network, an online ingructiona program including 64 colleges and nearly
400,000 students of the SUNY System. This study is the beginning of amulti-year effort to
apply principles of effective learning and teaching in the design, ddlivery, and assessment of
Web-basad indruction for assigtive technology.

Social Learning

Before atempting to make a meaningful andysis of the courses and how they may
benefit the intended audience, it isimportant to gain some insight into the theoretica frameworks
that guide the structure of these courses. An interview was conducted with the course design
team |leader to gain indgght into the development of the structure of the introductory courses.
According to the design team leader, the key factor in the development of the online coursesis
to provide an environment in which the learners are supported, and are communicating ad
interacting with each other online. The reason for thisis twofold: firgt, to diminate the feding of
isolation that online courses may give some participants, and second, to redlize the benefits of
socid interaction in the process of learning.

It isthe feding of the developer that the mgority of participantsin this series of courses
will be from a generation that has not grown up with computers. These participants are more
accustomed to face-to-face interactions when they are atempting to have an enlightening
discussion requiring deep thought and understanding. For this group of people, gtting in front of
the video display termina of a compuiter, instead of being a connecting experience asit isto
many of the generation of young adults who have grown up with e-mail and ingant messaging, is
an isolating experience that just serves to make them fed overall disconnected from the rest of
the class participants. The mgority of educationa experiences for this group of individua
learners has been to have face-to-face contact with their fellow students and aso to have the
ingtructor immediately available to provide feedback for their questions or problems.

An important god of the VATU ingructorsisto build an interactive component so that
participants engage in “conversations’ through the use of discusson boards, e-mail, and group
projects. The courses are designed to support the learner in knowing that there are
opportunities for them to communicate with their felow students and the ingtructor. Research
has shown that online discussions can be an effective way for sudents to share their learning
fears and strategies. One study asserts however, that in order to promote an effective learning



environment the instructor needs to provide guiddines for the online interactions (Morrison &
Guenther, 2000). Morrison and Guenther (2000) suggest that the guidelines need to support
how to use the technology, sustain different levels of student participation, and foster student
involvement. It was further suggested that the professor should provide a need for frequent
participation by posting questions requiring sudent input. The VATU course desgn encourages
the participants to communicate and interact with each other through the use of discusson
boards and e-mail. Asynchronous interaction has severd advantages that the VATU course
designers wished to incorporate.

Flexible and accessble a any time

Allows students time to reflect

Lends itsdf to a Stuated learning gpproach (Berge, 2000)
For example, student led discussions are included throughout the course. The guiddines for
Student led discussons are:

The questions you ask should be thoughtfully developed, carefully worded, and address
issues or concepts from the materia that you found interesting/important/provocative. |
will use the following criteria to evauate your questions.

Relevance—Y our question must be revant to the materid in the module of study.
Importance—Y our question must address a Sgnificant issue in the module.

Origindity—Y ou must ask a question that is not essentialy the same as one posed by
another student.

Timdiness—Y our question must be posted early enough in the module to dlow other
students adequate time to respond and to alow development of a good discussion
thread.

Thought-Provoking—Y our questions must require high-leve thought, not asmple
“look-up” in the reading/video.

Remember—Y ou must lead one discussion and you must reply to other students who
answer questions you submit. Y ou are in control of the quality of the thread you create,
S0 be sure to give feedback. If students post high qudity responses, tell them.

In order to sart an origina student-led discusson, go to the Discussion Board and enter
the forum titled “ Student-Led Discusson” for the week you have been assigned. Click
on “Add New Thread” and then smply type your message. If you wishto ask a
question that will lead an aready-exigting discussion in a new direction, make sure to
reference the aready-exigting discusson in your post. Both of these are acceptable
options.



An Asynchronous Learning Network represents severd qualities of effective teaching
and learning that were integral to the success of the VATU courses. ALNs are “groups of
people who use computer- mediated communication networks to learn together, at the time,
places, and pace that best suit them...” (Hiltz et d., 2000, p.2). One principle represented in
this definition is “the fact that robust knowledge and understandings are socialy constructed
through talk, activity, and interaction (Vygotsky, 1978)” (Bransford, Brown, & Cocking, 2000,
p. 184). A second principle represented in this definition is that understanding and skill are
congtructed by the individua, not deposited by an ingtructor or print or media package. The
individuad must interact and grapple with the idea or skill, not passively serve as a receptacle for
transmitted information. As stated by Bransford, Brown, and Cocking (2000), “Learner
centered environments include teachers who are aware that learners construct their own
meanings, beginning with the beliefs, understandings, and culturd practices they bring to the
classroom” (p. 136).

The Current Study

This paper reports an in-depth descriptive study of the VATU introductory Web-based
courses, their design framework and pedagogica foundations. This paper describesthe
drategies intended to promote exchange of ideas and information between students, for
example, the nature of the discussions that took place during the courses' threaded discussion
board interactions and the completion of group projects.

Methodology

A descriptive process evauation study was conducted to elaborate on the nature of the
environment that was created for the introductory online courses. Process evauation studies
attempt to “ducidate and undergand the internd dynamics’ of, in this case, an online learning
environment (Patton, 1990). According to Patten, process evauation sudies are especialy
useful to answer questions such as “What are the things people experience that make this
program what it is?’ (p. 95). For the purpose of building arich description of the online
environment of these courses, the discussion strands throughout the 2001 fall semester were
saved and andyzed for their contributions to the conceptua nature of the strand topic. The
students were provided with a rubric describing how the ingtructors would eva uate the nature of
their discussions to be used for part of their course grade. The rubric evauated aspects of the
discussons such as.

Relevance—the discussion must be rdevant to the materid in the module of study.

Importance—the discussion must address a sgnificant issue in the module.

Origindity—the discussion must not be essentidly the same as one posed by another
student.

Timdiness—the discussion must be posted early enough in the module to dlow other
students adequate time to respond and to alow development of a good discussion thread.



This same rubric was used by the researchers to evaluate the conceptua contribution
each student entry made to the discussion strand. Because the nature of these discussons was
centrd to the building of the online environment, they provided the most important data source
for this study. A second data source used to further understand the intended design of the
course were interviews conducted with the curriculum designers, as well as generd discussions
with the indructors through an online forum. The contents of these interviews and discussions
were analyzed to observe any emerging themes. The themes were used to condense the
discussons into meaningful summaries to be used to help describe the learning environment of
the course.

The Courses

The Virtud Assgtive Technology Universty (VATU) offers a coordinated program of
study in assgtive technology, Web access, specidized software, and universdly designed
curriculum congding of ax 3-credit courses, leading to a certificate. A capstone seventh course
will be offered for teacher educators on Strategies for preparing personnd utilizing electronic
environments to implement assistive technology, specidized software, Web accessibility, and
universaly designed curriculum. The courses, offered for either graduate credit or CEU's, are
administered by the University of Southern Maine' s Professona development Center (PDC).

The courses are described as follows:

EPA 504 - Introduction to Learning Technologies for Students with Disabilities

Prereq: None

This course provides an overview of topics related to assistive technology, specidized software,
Web accessihility, and universal design in curriculum. The course will examine assdive
technology definitions and legidation, the computer asapiece of AT, input AT and software,
output AT and software, processing and organizationa AT, physica education AT, assistive
technology assessment and evauation, and Web accessbility.

EPA 500 - Web Accessibility and Interactivity

Prereq: None

Participants will examine, evauate, and implement strategies and techniques for accessble Web
design and use. In this context, bility means that the menus are readily navigable and that
the content itsdlf isin aformat that users with disabilities can “read” independently. Besides
teaching universal Web design, the course isintended to model how to use multimedia on the
Web in ways that enhance access for dl users. Participants will examine and implement
drategies for promoting active Web-based learning using interactive instruction approaches.

EPA 501 - Universa Design in Education: Accessto the Genera Educeation Curriculum
Prereq: None

This course will demonstrate how the learning, socia, and physical aspects of PreK-12 genera
educationa environments can be enriched by applying the concepts and principles of Universa



Design in Education (UDE). UDE means that learning, socid, and physica environments are
designed so that individuas with awide range of abilities can have meaningful access and
participation in generd education. Content knowledge and skills will be mastered through
observations, reflections, online lectures, smulations, case studies, and online group discussion.
Topicsinclude the origins of the concept of universal design, current principles and gpplication
of universal design asiit relates to education, technologies that support UDE, curriculum and
ingruction that dign with UDE, and the cregtion of physica and socid learning environments
that meet the needs of the widest possible number of students.

EPA 502 - Usng Assdtive Technology for Educating Students with Low Incidence Disgbilities
Prereq: None

This course provides participants with an overview of low incidence disabilities and assstive
technologies that can be used to support children and youth who have these disabilities. Topics
include working with children and youth who have chdlenging motor control, positioning for
gability, writing effective equipment justifications, and understanding roles of team members.
The use of switches to support students with low incidence disabilities will be examined. Course
participants will fabricate smple switches and low-tech positioning devices. Class discussons
and readings will enhance participants understanding of the possibilities of smple switch
technology.

EPA 503 - Augmentative and Alternative Communication
Prereq: EPA 504, Introduction Course

The purpose of this course is to familiarize participants with augmentative communicetion
devices and the Strategies for using these devices. Topics include low-tech communication
devices and drategies, types of communication devices, static and dynamic display systems,
augmentative communication software, and access methods and strategies. Participants will
learn how to modify environments to support the augmentative communicator and how to
perform a characterization match for selecting tools that meet communication, environmentd,
ingructiona, and voceationa needs.

EPA 505 - Determining Assgtive Technology Needs
Prereq: EPA 504, Introduction Course; EPA 502, Low Incidence; EPA 503,
Augmentative Communication

This courseis designed for educators and other professionas who work on teams to assist
sudents with disabilitiesin selecting, acquiring, and using assistive technology (AT) devices.
Topicsinclude developing an understanding of atheoretica framework for gathering information
about the individud’ s strengths, expectations, and tasks to accomplish; collaborating with team
members from other disciplines, working with individuals and their families, writing AT into the
|EP; and preparing documentation. Participants will learn how to work with the student to
uncover AT needs and preferences, learn approaches to gathering information, understand the



decison-making process, eva uate effectiveness of devices, formulate recommendations, and
prepare an AT report.

EPA 506 - Seminar on Integrating Technology Into Educationa Programs
Prereg: All Six previous courses

Activitiesinclude éectronic discussons with colleagues and the ingtructors, online readings and
reactions, interactive projects with a selected student or group of students, and gpplication of
assdtive technology tools and Strategiesto your loca school or digtrict.

Findingsand Analysis

The introductory courses are seven weeks long with two sessions each week. Each
session has a presentation that conveys the content of the course. The Web-based nature of this
presentation has the advantage of referring the learners (through hot links) to other resources on
the Web as they proceed through the presentation. This feature allows the learner to use
additiond resourcesto fill in any gaps that there might be in their knowledge of the subject being
discussed. The necessity of having to search out other resources to supplement their continued
undergtanding, encourages the participants to engage in an activity that promotes deep and
durable learning. The learning principle strongly supported by empirical evidence is that sudents
must be required to become active participants in their own learning (Hacker and Niederhauser,
2000). Before each presentation, the participants are asked questions that assess their prior
knowledge of the presentation topic. For example, “Week 3A’s presentation will focus on the
built-in accessibility of Windows and Macintosh operating systems. Are you familiar with these
features? Please share what you know in thisforum.” This questioning prepares the sudents to
seek the appropriate resource links available to them as part of the presentation to help them
congtruct a thorough understanding of the concepts involved. In thisway the questioning
encourages the students to become active participantsin their learning. After the presentation,
follow up questions, posted on the discussion board, seek to assess how the learners
knowledge has changed after participating in the presentation. The participants are asked to
reflect on their understanding of the topic that was presented. The reflections on their change of
understanding about the presentation topic are posted on the discussion board so that they can
go through peer review. Reflection on their understandings and how these understandings have
changed causes the participants to engage in a process that has been called “reflective
abdtraction”. Reflective abstraction is aprocess of knowledge construction described by Piaget
as ameans of developing deeper and more abstract levels of knowledge. Other researchers
have asserted that reflective abstraction “refers to a process in which the student triesto
construct abstract structures and operations by reflecting on his or her own activities” (Lehtinen
and Repo, 1996. p. 108). The participantsin the VATU courses are required to criticaly reflect
on their previous conceptions related to assistive technologies and how these technologies can
be applied to their own classrooms. The participants must further reflect on how these
conceptions have changed due to participation in the bi-weekly presentations. The cognitive
process of critica reflection onindividud understianding of concepts has been described as an



activity that may promote improved retention and deeper understanding of concepts (Kuech,
1999, Mackin, 1998).

The importance of peer discusson in the development of learning for understanding isa
magor influencing factor in the structura organization of the VATU courses. A key premise used
by the developer in the structurd organization of the introductory coursesisthat learningisa
socia endeavor and that it is through the socia congtruction of knowledge that one learns for
conceptua understanding. By requiring the participants to post their reflections related to their
conceptua change as influenced by participating in the presentations, the devel oper promoted a
“community of practice’” among the course participants. It has been previoudy asserted that if
the course can establish a* community of practice’” among the participants, it could provide the
ided environment for learning (Hung, 2001). Hung (2001) aso stated that learning through a
“community of practice’ istightly tied to assertions about Stuated cognition in which context is
closaly associated with learning and understanding. Learning according to this paradigm, occurs
through the socid act of participating in acommunity of practice and the development of
increased understanding of one's own beliefs. From a Vygotskian perspective, the participants
are scaffolded across their “Zone of Proxima Development” by using the additional Web
resources provided in the presentation. Further scaffolding occurs through suggestions made by
the ingtructor and aso by the peer participants. Questions that go unanswered after the
presentation and additional Web-based resources are used, can be submitted to the discussion
board for further help from peers and ingtructors. The learners participation on the discusson
board placed them in a“rich Stuationa context alowing for interactiond strugglesin cognition”
(Hung, 2001, p. 284) as they submitted their inner thoughts for peer review. Through the peer
review interactions, the participants must meke their inner thoughts visible for themselves and
othersto see and evduate. It is through these types of cognitive processes that Torney-Purta
(1996) reported “the participants make public and examine their own assumptions. . . they co-
congtruct and chalenge each other’ s opinions and drategies’ (p. 209). This*baring of thoughts’
causes learners to reflect on their understanding and often requires restatement and elaboration
of the assertions that they have posted to the discussion board. The processes of reflection,
restatement and elaboration have been demonstrated to promote deeper understanding of the
concepts being discussed (Kuech, 1999).

Implications

The intersection of the research on effective teaching and learning and eectronic learning
isimportant because technology is an integra aspect of our lives both in and beyond schooal.
The question is no longer whether or not to use technology, rather, how it can be used most
productively. The online discussion and group project modd used in the design and delivery of
the VATU introductory courses promote many of the interactions that have been described in
the literature as methods of promoting learning for understanding. The critica reflection on their
understanding of assigtive technology concepts linked with peer feedback on these
understandings, are processes reported in the research literature that may promote conceptual
discussions leading to deeper understanding (Kuech, 1999).



For people with disahilities, the permestion of technology into our lives and our
education has created both new possibilities and new barriers to learning and communication.
The socid learning of knowledge, skills, and ideas emphasized in this paper brings together
effective technology use and principles of effective learning which are important for dl students
of multiple abilities and talents. Strategies for effective ingtruction for people with disabilities are
wedl-documented and invariably are helpful for dl learners. Important dementsinclude clearly
organized content, models and exemplars, systematic ingtruction that teaches necessary basic
knowledge and Strategies; and guided practice and feedback. (Swanson, 2001). Embedding
socid learning into the VATU certificate is an important first step in the crestion of a
pedagogica framework which aso addresses the importance of understanding the content and
how assessment and reflection support Web-based learning and improve Web- based teaching.

Note

The contents of this publication were developed in part under a grant, Award Number
H325N000011, from the U.S. Department of Education. However, these contents do not
necessarily represent the policy of the Department of Education, and you should not assume
endorsement by the federal government.

Refer ences

Berge, Z. (2000). Components of the online classroom. In R. E. Weiss, D. S. Knowlton, & B.
W. Speck (Eds.), Principles of effective teaching in the online classroom (pp. 23-
28). San Francisco: Jossey-Bass.

Bransford, J. D., Brown, A. L., Cocking, R. R. (Eds.). (2000). How people learn: Brain,
mind, experience, and school. Washington, DC: Nationad Academy Press.

Fredericksen, E., Pickett, A., Shea, P. (2000). Student satisfaction and perceived learning with
online courses. Principles and examples from the SUNY Learning Network. Journal of
Asynchronous Learning Networks, 4(2). Retrieved December 9, 2002, from
http:/Aww.a n.org/a nweb/journd/jan-voldissue2.htm

Goldsworthy, R. (1999). Callaborative classrooms. Learning and Leading with Technology,
27, 7-9.

Hacker, D. & Niederhauser, D. (2000). Promoting deep and durable learning in the online
classroom. InR. E. Weiss, D. S. Knowlton, & B. W. Speck (Eds.), Principles of
effective teaching in the online classroom. (pp. 53-63). San Francisco: Jossey-Bass.

Hiltz, S. R., Coppola, N., Rotter, N., Turoff, M., Benbunan-Fich, R. (2000). Measuring the
importance of collaborative learning for the effectiveness of ALN: A multi-measure,
multi-method approach. Journal of Asynchronous Learning Networks, 4(2).
Retrieved December 9, 2002, from http:/Awww.an.org/anweb/journa/

Vo4 issue?/lehiltz/le-hiltzhtm

Hung, D. (2001). Theories of Learning and Computer-Mediated Ingtructional Technologies.

Educational Media International, 38(4), 281-287.

10



Joy, E. H., Il, & Garcia, F. E. (2000). Measuring learning effectiveness: A new look a no-
sgnificant-difference findings. Journal of Asychnronous Learning Networks, 4(1).
Retrieved December 9, 2002, from http:/Awww.an.org/anweb/journa/

Vol4 issuel/joygarcia.htm

Khan, B. (1997). Web-based instruction. Englewood Cliffs, NJ. Educationd Technology
Publications.

Kim-Rupnow, W. S., Dowrick, P., & Burke, L. S. 2001. Implications for improving access
and outcomes for individuas with disabilities in postsecondary distance education.
American Journal of Distance Education, 15(1), 25-40

Kuech, R (1999). Student collaboration, investigation problems, and technology use in an
innovative university mechanics class. Unpublished doctord dissertation.
Pennsylvania State University, Universty Park.

Lamb, A., & Smith, W. L. (1999). Virtual sandcastles: Teaching and learning at a
distance. Emporia, KS: Vison to Action.

Lehtinen, E. & Repo, S. (1996). Activity, socid interaction, and reflective aostraction: Learning
advanced mathematica conceptsin acomputer environment. In S. Vosniadou, E. De
Corte, R. Glaser, & H. Mandl (Eds), International perspectives on the design of
technol ogy-supported learning environments (pp. 105-128). Hillside, NJ. Lawrence
Erlbaum Associates.

Mackin, J. E. (1998). Investigation of selected outcomes of the dynamic physics learning
environment: Understanding of mechanics concepts and achievement by male
and female students Unpublished doctora dissertation. Pennsylvania State University,
University Park.

Morrison, G. and Guenther, P. (2000). Designing indruction for learning in eectronic
classsrooms. InR. E. Weiss, D. S. Knowlton, & B. W. Speck (Eds.), Principles of
effective teaching in the online classroom. (pp.15-22). San Francisco: Jossey-Bass.

Patton, M. Q. (1990). Qualitative evaluation and research methods (2nd ed.). Thousand
Oaks, CA: Sage.

Russl, T. L. (1999). The no significant difference phenomenon: Asreported in 355
research reports, summaries and papers. Raeigh, NC. North Carolina State
Universty.

Smith, E. (2001). Writing Web-based distance education courses for adult learners. American
Journal of Distance Education, 15(2), 53-65.

Swanson, H. L. (2001). Searching for the best modd for indructing students with learning
disabilities. Focus on Exceptional Children, 34(2), 1-15.

Torney-Purta, J. (1996). Conceptua change among adolescents using computer networks and
peer collaboration in sudying internationa politica issues. In S. Vosnidou, E. DeCorte,
R. Glaser, & F. Mandl (Eds.), International perspectives on the design of
technol ogy-supported learning environments (pp. 203-219). Hillside, NJ. Lawrence
Erlbaum Associates.

11



