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Preface

For the twenty-fifthyear, the Research and Theory Divison of the Association for Educationd
Communications and Technology (AECT) is sponsoring the publication of these Proceedings. Thisis
Volume #2 of the 25™ Annual Proceedings of Selected Papers On the Practice of Educational
Communications and Technology Presented a The Nationa Convention of the Association for
Educationd Communications and Technology held in Ddlas, TX. A limited quantity of these
Proceedings were printed and sold. It is aso available on microfiche through the Educational Resources
Clearinghouse (ERIC) system.

This volume contains papers primarily dealing with ingruction and training issues. Papers dedling with
research and development are contained in the companion volume (25 Annud, Volume #1), which
also contains over 60 papers.

REFEREEING PROCESS: Papers sdlected for presentation at the AECT Convention and included in
these Proceedings were subjected to areviewing process. All references to authorship were removed
from proposas before they were submitted to referees for review. Approximately fifty percent of the
manuscripts submitted for consideration were sdlected for presentation at the convention and for
publication in these Proceedings. The papers contained in this document represent some of the most
current thinking in educationa communications and technology.

M. R. Smonson
Editor
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Does It Trandate? Promulgating the Revised AECT Code of Professional Ethics
Worldwide

Annette Sherry, University of Hawal'i
Clarence Chu, National Taiwan University
Candido Manuel Varelade Freitas, Universidade do Minho
Jose Diaz de Rabago, S.J., Universdad de Santiago
Abbas Johari, Cameron University
Francois Marchessou, Universt  de Poitiers

R. W. Burniske, University of Hawai'i

Abstract

Educators from universities around the world examine challenges faced in translating the revised AECT
Code of Professional Ethics into various languages. Issues related to dissemination of the Code at
College of Education on a multicultural university campus are also explored.
Translation is an imperfect science. In many instances, finding equivalent words in another language can
be impossible. The situation is apt to be confounded even more when concepts that are generally accepted
by one national or cultural group are unknown or puzzling in other cultures.

Trandation Project

Despite such challenges, ateam of educators from universities across the globe who were also members of
the International Council (1C) of the Association for Educational Communications and Technology (AECT) initiated a
process to disseminate the AECT Code of Professional Ethics worldwide. Asthe original Code was revised in
November 2001 by that Committee and with the renewed emphasisin AECT on international issues, the time for
providing translations appeared propitious.

Participants

Seven IC members began theinitial process. Although thisfirst group was formed on avoluntary basis,
they do address five of the nine languages most frequently used on the Internet: English, Mandarin Chinese,
Portuguese, Spanish and French (Global Reach, 2002), along with alessfrequently used one, Farsi. Besides doing the
actual translations, each translator was asked to reflect on the task of accurately expressing the essence of the
concepts and terms of the Code in those languages.

Code of Professional Ethics



The English version was examined in terms of "translating" the Code for a mass audience, that isfor faculty,
staff, and students at a College of Education at a Research | university. In thislatter situation, graduate studentsin
an educational technology program developed a display to focus attention on the new version of the Code that had
expanded from 23 to 25 principles and includes modifications for five of the original ones.

Those principles are expressed in three sections related to commitment to the individual, to society, and to
the profession. Three principles follow to exemplify the expectations for professional behavior within these three
categories. Each section begins with the phrase, “In fulfilling obligations to the individual, the members,” (AECT,
2001, para. 5) and is followed by pertinent statements. For example:

Commitment to the Individual. 1.7. “Shall make reasonable efforts to protect the individual from conditions
harmful to health and safety, including harmful conditions caused by technology itself.” (AECT, 2001, para. 5)

Commitment to Society. 2.6. “ Shall promote positive and, minimize negative environmental impacts of
educational technology.” (AECT, 2001, para. 6)

Commitment to the Profession. 3.3. “ Shall avoid commercial exploitation of that person’s membership in the
Association.” (AECT, 2001, para. 7)

Dissemination
Having a codeis one step, promulgating it worldwide to members and others who become involved with

instructional technologiesis another. If the Code isto be disseminated globally, having an English-only version of
the Code does not contribute to widespread usage.

Spoken Languages Worldwide

Considering that there are approximately 6,500 languages spoken by the 6 billion plus people in the world
today, the task may seem insurmountable. Size becomes somewhat more manageable when it isrealized that 2,000 of
those languages are spoken by |less than 1,000 people (Infoplease, 2001). The task becomes become infinitely more
manageable when languages that prevail on the Internet are identified in conjunction with online choices of
languages officially used at the Web site for the United Nations (UN).

Language Usage on the Internet

In the case of the former, it is estimated that nine languages are used by 3 percent or more of the online
participants (Global Reach, 2002). In terms of the latter, four are selected by visitorsto the UN Web site (United
Nations, 2001) at arate of 3 percent or more. Asshownin Table 1, when those data are compared, the most
frequently selected language is English. Although Chinese is not selected as frequently among visitorsto the UN
site, it isthe next most frequently selected language based on global Internet usage figures. Thisranking is not
surprising, as Mandarin Chinese isthe most popular spoken language in the world (Infoplease, 2001). It can be seen
that percentages for use of Spanish and French on the Internet asawhole, aswell as at the UN sitearefairly similar.

Table 1.
Comparison of Languages Selected for Internet Use Globally and at the UN Web Site

Language Percent of Global Internet Use Percent of UN Site Use
English 36.5 84.6
Chinese 10.8 05
Japanese 9.7 0
Spanish 74 80
German 6.6 0
Korean 45 0
Italian 38 0
French 35 47



Portuguese 30 0

Note. Tableis based on figures from Infoplease, 2001 and Global Reach, 2002.
Initid Trandation Team

It was fortuitous, then that these initial translators who are educatorsin the field of educational technology,
are fluent in Mandarin Chinese, Spanish, French, and Portuguese. Given that Arabic isone of the official languages
of the UN, having atranslator who has a Mideastern language, in this case, Farsi, as hisfirst language reflects the
spirit of the UN.

Tranglatorsin the virtual world like their “real world’ counterparts are concerned with avoiding cultural loss
and misunderstandings, providing choices, addressing concerns about equivalent concepts, and reaching broad
audiences through their work. Many translators who prepare materials for the Web are also faced with avoiding
products that result in “overweight” Web sites, that is sites that exceed 40 K in recognition of slow connection
speeds in many parts of the world (Y unker, 2002). Thislatter concern was not a problem in preparing the translations
of the Code for the Web site of AECT, given itsbrief Preamble and 25 one-sentence statements. This team does,
however, present some issues specifically related to their task, aswell as concernstypically noted by translators.

Mandarin Chinese Translation

The translator for the Mandarin Chinese version of the Code, Clarence Chu from National Taiwan
University, a native Chinese speaker, indicated that initially he thought the project would be easy. It was ultimately
more difficult than he had expected, even though he is an experienced translator of many books

He saw histask being exacerbated due to the similarity of the Code to alegal document. Assuch it requires
great precision in choosing the right words with every sentence being translated in avery exact manner. For example,
inthetitle alone, theword “Code” has six or seven different meaningsin Chinese. Referring to abook of
interpretative case studies based on the earlier version of the Code (Welliver, 2001), guided him as he worked to
express the key concept behind each principle. Although Chu sees a need for translating that casebook into
Mandarin as afurther project, he also cites the need to localize some of the scenarios to make them more readily
understandable for the targeted audience, thus, offering examples closer to their own cultural experiences.

In Mandarin, it is not simply a matter of characters, but the meaning of the word itself. For example, the
word, “technology” means “techniques’ in Mainland China and something elsein Taiwan. Not just the Mandarin
characters, but also many scholarly terms are translated differently in both lands. For this reason Chu suggests that
two versions may be necessary for the Mandarin Chinese translation.

Portuguese Translation

Candido Varelade Freitas from the Universidade do Minho, the native speaking Portuguese translator, also
saw difficulties, noting that the Italians use a saying, “ Tradutore, traditore,” which means atranslator isatraitor. He
sees the truth of this saying since at any step of hiswork he faced difficultiesin putting into Portuguese concepts he
had in English.

Concepts cannot be translated, only words can, but words should be able to suggest the concept. The first
dilemma he had to overcome, therefore, was “ Should | doaliteral translation or should | ‘adapt’ the Code to the
Portuguese reality ?’

Although Varela de Freitas thought that aliteral translation would not be the ideal decision, an adaptation
could become a problem because it could distort the real meaning of the Code. He, thus, began working to perform a
literal translation, according the following procedures. He wrote afirst draft and asked a colleague of hiswho has
perfect command of English to revise histext.

He also had a few meetings with colleaguesfrom his university who work in the field of educational
technology. In those meetings he explained the scope of hiswork and asked for contributions, mainly about how
readabl e the text was.

One of his colleagues found several statements “weird;" she could not understand what they meant. There
was a consensus that although the objectives and ideas of the Code are understandable, the text itself madelittle
senseto them asit was written. All of them, did however, recognize the need for such an instrument in Portugal,
where each one working in the field of instructional technology has his or her ethics, but has nothing explicitly
written.



Based on hiswork, Vardlade Freitasidentifies Principles 1.1, 1.5, 1.6, 2.2, 3.1, 3.3, 3.5,3.9and 3.10for a
thorough revision.

Considering this situation, he thinks that the translation of the Code into Portuguese isimportant but that
his current Portuguese version should be reformulated to more of an adaptation, rather than being basically aliteral
translation. The problem isthat such adaptation has to be validated to become an official version of the AECT.
Despite all these concerns, he keeps hisinterest in this challenging task.

Farsi Translation

Abbas Johari from Cameron University in Oklahoma, a native Farsi speaker who has worked in the United
States for the past twenty-three years, concurs with the difficulties facing translators of this Code of Ethics, as
evidenced by thetimeit took him. His original estimate of atwo-hour processin actuality took three days.

He was encouraged, however, when he saw that his colleagues had these problems, as he thought he was
losing hislanguage. For histranslation he did not use traditional Farsi because he did not have that particular
keyboard with him to create that version.

He selected Farsi-L atin because it captures the sounds of the Persian language and is used by so many
young people on the Internet. In that form of Farsi, the title of the Code and acknowledgement of the language used
appears as, “AECT Kode wojdani: tarjomeye farsi.” In that way, the sounds of Farsi language are captured even
though the traditional letters are not used. With 80 million people using Farsi, Johari sees the need for making such a
version available, despiteits not being perfect.

Much like Varela de Freitas, Johari sees the need to have like-minded colleaguesin Iran polish it because of
the potential for many different meanings. A particular challengein his native language isthat the word order isthe
opposite—progressing from right to left—as opposed to the left to right order of the English language. Furthermore,
the order of words within sentencesisreversed. For example, in Farsi, the verb usually appears at the end of the
sentence whereasin English it typically appearsin the middle.

Johari illustrated his painstaking translation process with a sample of the worksheet he used. Multiple
meanings for each word were written and then examined to see what made the most sense. He went through
numerous words to find the one that made sense in devel oping a usable version.

He notes the worry and responsibility he feels and assures all that it will be reviewed by competent
translatorsin the tourist industry in Iran and by university friends.

French Translation

Expressing his perspective, Francois Marchessou from the Universite de Poitiersin France, a native French
speaker with over forty years of experience doing translations, seesthe Code as being too itemized. The French, he
notes, would take much of it for granted. He seesitsmeanings as challenging. For example, translating “ ethics” to the
French “ethique” would be viewed as study in the philosophy department. “Lamorale” refersto ethicsin everyday
life; itis “builtin;” it istheruleswhich govern your own life. Ethics issomething that you practice, not something
you publicize; itis personal. “Put it in acode, yes,” he says as he acknowledges that there has to be a code.
Marchessou, thus, sees the need for atranslation and recognizes the consequences, but cautionsagainst using the
more theoretical term, “ethique.”

To further explicate national differencesin terminology, consider that Americans may say that they do not
like someone’ s ethics, while the French would be more apt to say they do not like the person’s moral sense. Similar to
the concern noted by Varela de Freitas, Marchessou sees translation in some ways as being a betrayal or at timesa
poetic expression.

Context and background become problems. Who do translators have in mind as they translate? Considering
translations for French speaking peoplesin developing countries where he frequently consults (aswell as some
Spanish speaking ones where he also works), Marchessou draws the anal ogy of a split personality in regard to some
aspects of the Code, particularly copyright. That concept is very alien to many people, who are the best of people
otherwise. For example, when some of his clients ask to make copies of cassettes, CD-ROM’s, and software, he
explains the situation and gives the mediato them instead. The concept is still adifficult one, even for people with
decent incomes, as they view the authors as anonymous and the resources as coming from the rich north, while they
themselves do not have the same resources.

Ethics also appliesin not influencing people to obtain contracts where influence could be wielded. Thereis
an ethical divide. Some people are not at the stage where they have that type of ethical awareness, although they do
have a strong code of ethics within their own families and on person-to-person terms.
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In northern French-speaking areas, the Code is seen as alittle too itemized. People take ethicsfor granted.
Hisfuture translation will attempt to address these aspects. Marchessou also urges examining waysto engagein a
dialogue about the Code with people from emerging countries.

Multicultural “Translation”

Annette Sherry from the University of Hawai i, a native English speaker from the United States, isinvolved
in“translating” the Code on the campus of alarge multicultural university in terms of disseminating itsideas widely
in English. She challenges her graduate studentsin the College of Education to develop waysto communicate the
conceptsto amulticultural audiencein avery visibleway. Although distribution over aWeb site would be her
students’ first choice, they are required to develop a semi permanent three-dimensional display in a prominent place
on campus. That way they can readily reach alarge segment of that educational community.

Models related to selected principles were constructed and placed in the entryway of a classroom building
one semester. More recently, aspects from the three sections of the Code and the compl ete text were produced as the
tops of three picnic tables. Participants at the grand opening event positively affirmed that the display did inform
them about the Code, did encourage positive attitudes and moral behavior, and were visually pleasing. Challenges
are to have ongoing evaluation to ensure that the message is being heard and, more importantly, formally assess the
impact of this knowledge at the schools where the pre- and in-service teachers who view the display teach. Currently,
only incidental anecdotal information is available from the few teachers who choose to share thisinformation.

Spanish Translation

For the Spanish translation, there were two members of the team.

First Trandator. Theinitial tranglator, Sr. Diaz de Rabago from Universidad de Santiago, a native Spanish
speaker from Spain, noted that hisfirst draft was aliteral one. After joining AECT in June 1977 and realizing that the
association was sound, had a charter, and a Code of Ethics, he presented these aspects at a Congress in Barcelona,
including atranslation of the Code of Ethics. It was not very useful in Spain, asthe translated Code was viewed as
being very precise and legal.

Time went on and this new request came. In afew weeks he had his first draft, but wanted second one. Some
refer to philologists and some to the lawyers, which he sees as being worthwhile because ethics can differ from place
to place.

When an association, such as AECT, saysit isinternational it needs to deal with such aproblem. Sr. Diaz de
Rabago sees aneed to movein anew, morerealistic direction for the Code because it is good to attack this problem
to provide agood, clear interpretation for those in the association. It should be remembered that there must be trust
towards the transl ators that are selected.

Second Translator. R. W. Burniske from the University of Hawaii, an English-speaker from the United
States, approached revising Sr. Diaz de Rabago's translation as a non-native speaker. Hisis the perspective of one
who learned formal Spanish in southern Spainin the early *80s, but later encountered a very different form of the
language while working in Latin America.

?  Whose Spanish isthis? Isit the Spanish of northern Spain, southern Spain or a Latin American

country?

?  Whoisthe audience for thistranslation?

?  What isthe context?

In terms of whose Spanishit is, Burniske points out that the word, “shall” appearsin the Code very
frequently. In English “shall” isnot “will.” In Spanish it translates as “deberan” which is*should,” “ought,” or
“must.” “I couldn’t help wondering,” Burniske observed, “if our audience would ask why AECT has the authority to
tell them what they should, ought, must do?’ He further adds that it sounds almost biblical, as though the document
were delivered in the form of commandments. What’ s more, aterm such as*harassing” reveals aNorth American
bias, carrying connotations which are absent from many translations. 1n the Spanish language, for example,
“harassment “would be “poco respetuosa,” which means “lack of respect,” but failsto get at the kinds of issues
implied in the English version.

In regard to audience, he questions whether the Code is being translated for K-12 or university
professionals. For example in Section 3.1 of the Code, encourages diverse intellectual points of view. While this may
seem afundamental principle of Western, democratic societies and institutions of higher learning, secondary schools
in devel oping nations might not readily embrace different points of views. In several Latin American countries,
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therefore, it might be difficult for educators to remain faithful to the Code while also maintaining an amicable
relationship within their schools and communities

With regard to the final concern, that of “context”, Burniske cites Section 2, Principle 2.4 which discourages
the acceptance of giftsthat “might impair or appear to impair professional judgment.” At the conclusion of
workshops he has conducted for the World Links program for educatorsin places as diverse as Ramallah, Uganda
and Brazil, he has frequently received gifts from workshop participants. This presents a difficult conundrum for those
who wish to abide by the Code: loyalty to the Code would suggest rejection of the gifts, but rejection of the gifts
could be interpreted by local custom as arude gesture that potentially damages the relationship that the gift was
intended to nurture.

Burniske urges AECT to think of the document as awork in progress, adynamic Code. To further
contributeto its global impact he suggests that it be posted on the Web and input be sought from around the world
through discussion forums where readers can contribute suggested revisions of the original document aswell asthe
respective translations

Conclusion

Although many questions remain unanswered, these early translations of the Code of Ethicswill be
available at the AECT Web site to ensure that access to the principlesis offered in languages other than English.
Other languages will be added to the Farsi, French, Mandarin Chinese, Portuguese, and Spanish, translations as they
become available. The translations will be saved as PDF files to retain the unique characters of each language.

Additional translators with expertise in both educational technology and the targeted languages are being
identified. Exploration about ways to encourage debate about the viability of the translations within diverse cultures
isunderway. Collaboration between the members of the Professional Ethics Committee of the AECT, the translators,
and interested members could result in the devel opment of a Code of Ethicsthat isread by, and “speaksto,” all
within the profession worldwide.
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Virtua Redlity Panoramas and Hyperlinked Digital Images.
Tools for Qualitative Inquiry of Preservice Teachers Technology Learning.

David S. McCurry
Monmouth Univergity

Abstract

This paper reports on the use of hyperlinked digital images, including still images and 360-degree
panoramas, digitized audio recordings and online reflections by pre-service teachers used as data in
qualitative critical inquiry about preservice teachers technology learning in a low socioeconomic
district. Included are explanations of the process of image acquisition, elicitation of participant responses
and issues related to working with this technology in analytic processes. Also discussed are the
implications for qualitative methodology in classroom research. The latter are highlighted through issues
related to existing development of visual ethnography and critical inquiry methods in contextual analysis
of preservice candidates encountering populations and communities unlike their own.

Introduction

The classroomisarich, cultural environment that reveals as much about the teaching process asit does
about the cultural actors who inhabit it. One particularly significant intrusion into this environment in the past two
decades has been the computer. Although much research has been undertaken in classrooms, understanding the
complex realities of classroom use of technology is problematic. The characteristics of use have been linked to
teacher attitudes and self-identity with pedagogical approaches (Becker and Riel, 2000). How teachers think about
their own teaching and about technology are reflected in their classroom practices. Accessto classrooms, for the
researcher, is not always easy, especially in the current climate of increased security and concern for anything that
detracts from tightly scheduled routines, adherence to structured curriculum programs, or activities not accounted for
in school reform programs or local professional development opportunity. Even with these restrictions, many schools
still engage in supporting observation, practicum and supervised field experiences for pre-service teacher candidates,
typically matriculating in local college or university programs. For the university professor, these activities offer
possihility for research collaboration, contact with local teachers and school officials, and opportunitiesto further the
project of understanding education from the “inside”.

While traditional approaches to observation in classrooms include such diverse approaches and methods as
qualitative note taking, video and audio recording, and quantitative frequency counts of coded behavior, new
technologies offer yet additional possibilities for data collection and analysis. Virtual Reality' (VR) panoramas, using
available software and publishable through CD-ROM and web page development, provide arich, contextual visual
field which can link to document files, audio clip interview data, still images (which provide close-up, detailed image
data of specific aspects of the learning environment), and other electronic resources. This paper describes both the
use of thistechnology as a data collection and organizational method and preliminary findings from the use of this
method in classroom research about technology.

The materials are generated and compiled into multimedia case studies, available on CD-ROM for teacher
candidates to browse and devel op their own critical reflections. Pre-service learners are involved in discussion and
development of the materials with local cooperating teachers, studentsin classrooms, and with their university
faculty. The research into classroom practices therefore yield important study material aswell as rich document and
data sources for analysis of classroom practices related to technology use.

The use of case studies to enhance professional development programsiswell known in the fields of
business, law and medicine but is arelatively recent innovation in teacher preparation (Lacey & Merseth, 1993). Case
studies allow preservice and in-service professional s opportunities to explore critical issues through real examples,
drawing on familiar contexts and situations, with an expected high degree of transfer to future practice. Traditional
case studies are print text oriented, sometimes with supporting photographic, audio or video recording
documentation. These are typically offered in aparallel construction where participants follow-along with the text. In
these latter examples, cases are typically descriptive in nature, offering compl ete pictures of a specific scenario,
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actor/participants, assumed problems, which are pre-defined, or assumed to be obvious, and directed, expectant and
narrowly defined outcomes. Multimediatechnol ogies, especially digital images, video, audio and electronic text, offer
the possibility of non-linear, hyperlinked constructions which allow |learner-defined and directed as opposed to
‘scripted’ access to and organization of the information. Outcomes of scenarios, which arerich in detail and context,
can be multiple and need not be pre-defined within the material itself.

Another aspect of the methodology of using casesin teaching isin the promotion of “case-based
reasoning,” where analysis of documented real, or near-real situations or scenarios lead to problem-posing, or
“problematizing” (as a construct of critical pedagogical practice), hypothesizing, critically contrasting possible
solutions, and problem-solving. Problems, in these contexts, are typically of the “ill-structured” variety (Simon, 1973,
1984; Voss & Post, 1988; Jonassen, 1997), where many variables may interact and multiple possible outcomes or
solutions may present themselves. The application of problem solving structures and research has also been
extended to interactive hypermedia scenarios (Gibson & Albion, 1997) and has drawn great interest in educational
research that examines the cognitive foundations of |earning and classroom practice.

Multimedia case studies also provide rich, complex, and contextually authentic examples of classroom
practice and information for analysis, discussion and learning (Goldman, Barron & Witherspoon, 1991; Merseth &
Lacey, 1993). Case examples are often used as discussion material to help candidates develop constructions of “right
and wrong” approaches related to various methods and theory . Video case studiesin particular are often constructed
to represent “best practice” by simulating synthetically constructed scenarios (both good and bad) for the
participant to interact with and to choose from alimited range of available outcomes. L esscommon, however, are the
uses of case examplesto facilitate critical inquiry, as most case studies are either fictional, focus on divining
“appropriate” responsesto fixed scenarios, or are otherwise removed from more immediate contexts of the learner.
Reflexive, critical discussion between the new preservice teacher and the more experienced host teacher is often
curtailed in typical field experience settings owing to time constraints, miscommunication and the relative inequity of
university student and professional teacher relationships. Rather than exposing candidates to a collection of “right
and wrong” exemplary cases on videotape, the use of a critical approach engages local teachers and teacher
candidates in the self-critique and narration of their own practice. In thisway, teachers are highly involved in the
development of the material along with university faculty and preservice certification candidates.

The practicesinvolved with collecting or creating scenarios for casesto beincluded in various case
methods approaches are also varied. These can range from complete works of fiction (grounded in familiar redlities
and experiences) to cases representing actual eventsin classrooms and in schools. In the latter examples, the
classroom events are documented through any one or a combination of video, photography (digital and analog),
sound recordings, documents and narratives derived from observations, self-reflections and interviews. In selecting
the classrooms to study, the researcher purposely did not position “best example” teachers or classroomsin the data
collection process. Theideawas to collect more of an authentic glimpse into classrooms and school environments
which would further be open to analysis and observation by pre-service teacher candidates as well as the researcher.

Purpose of the study

This study is both an exploration of new methods of qualitative research using multimedia technology, and
an inquiry into how teachers utilize technology resourcesin the classroom. The presence of technology, and the
expectations for its use, are factors shown to be related to teacher’ s pedagogical method and self-efficacy (Becker
and Riel, 2000). Through the use of these qualitative tools, a better understanding of classroom practice with
technology might be revealed in teacher’ s own reflections on the technology as an artifact in the unique environment
of the classroom. Thisresearch is directed at finding out two things: 1) What are teachers doing with technology in
their classrooms and how do they think and discuss these practices when reflecting on and in their own classrooms,
and 2) How can VR panoramic images be used in such qualitative inquiry to elicit teacher meaning (about
technology) and provide better understanding about the relationship between pedagogical practice, technological
interventions, and the school culture and environment?

Methods

The methods used in thisinquiry are informed by ethnographic traditions, particularly visual ethnography
(Collier & Callier, 1986; Collier, 1995; Pink, 2001) and methods used more typically in visual sociological studies
(Banks & Morphy, 1997). Such methods seek to uncover and reveal patternsin meanings and definitions as
represented in description and analysis of documents, interview transcripts, and elicited comments from visual
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stimuli, such as photographs and video or film and are broadly referred to as“image-based research” (Prosser, 1998).
Recently, the availability of VR images (rotational objects, panoramic images), provide additional materials to use as
data collection toolsin interpretive inquiry. In particular, photographic images used as materials to elicit comments
for analysis purposes have been used in teacher professional development (Kanstrup, 2002).

In collecting images and interview recordings for devel oping multimedia case materials, it became obvious
that arich source of datafor inquiry into classroom practice, along many dimensions, were being accumulated. The
computer software used to create the panoramaimages, hyperlinked environments, and output to multimedia content
was The VR Worx™ by VR Toolbox. The softwareis available for both Macintosh and Windows platforms and can
be used to create panoramas, rotational objects, and “VR scenes’ where multiple panoramas are linked together. The
implications of this feature are discussed bel ow.

Qualitative software (QSR NVivo™) was used to encode participants’ responses from audio and video
interviews, university student online discussion postings, and other relevant documents. Such computer assisted
encoding and analysisis becoming well established in qualitative methods (Kelle, 2000). Encoded texts were linked to
visual nodesin the materials to establish data triangulation. Emergent discussion reveals (as an ongoing study)
patternsin the self-efficacy of preservice teachers, working with rich multimedia technology and materials. Teacher's
ability to relate the use of technology intheir classroomsisrelated to their self-perceptions of the learning
environmentsthey create. In the particular context of the field study in which these case studies are drawn, the
socioeconomic status of the district (low, working class) contributed to the motivation for innovation and school
renewal. Thelatter is aresponse to external pressures from state and national government movements (court
decisions and state educational policy), and an historical identity in the community, which positions the community
asan “underdog” (underclass) community in thelocal region. The reflexive documentation of the school community
by university students, classroom teachers, and university faculty provides a unique example of multimedia
technology usein aqualitative study. Implications for collaborative study and research, using the qualitative
software will be discussed.

Findings

Theteacher interviewsrelate particular attitudes, anecdotes, and reveal value assumptions about
technology and their own practice. The VR panoramas provide avery powerful way of letting the teacher manipulate
the images and create a process of “ self-elicitation” where they talk, during the interview process, about their own
classroom practices and specific instances of using the technology. Such results arerich in detail, many more times
than would be collected from surveys or structured interview results. One teacher reveals, for example, when viewing
the classroom panoramic image, that the computers had been given to the classroom as part of the whole school
reform program. The indicationsin her coded text reveal further assumptions about the non-investment which
teachers feel when the technology is given from “the top down” (i.e. through administrative directive). Problems
encountered with technology (“ That new Dell over there, for some reason... which never seemsto work”) are also
pointed out in the process of teachers reflecting on these VR models of their own classrooms.

The other data set, pre-service teacher candidate reflections provided through their online course support
area, gives additional reason to believe that teachers do not utilize technology in accordance with emerging practices.
Their observations, converted to text and coded in the qualitative software, are matched to nodes in the classroom
teachers' elicited comments and reflections on their own technology use. Specific instances or events, with shared
meanings, are open in these data constructions to intersubjective analysis. What teachers say about their own
technology use may, or may not, relate to observations made by their pre-service teacher students. The process of
reflexive dialogue, created through the use of the materials, holds potential for further devel oping the case analysis
as amethod of both pre-service teacher and professional teacher development.

Creating the multimedia materials istime-consuming and requires arelatively high level of technological skill
with specific software routines. Familiarity with multimediatechnologiesis highly recommended. The cost of the
software and the camera equipment (tripod, recording devices, etc.) was not exceedingly high.

Discussion and methodological implications

The technology described in this study has been widely used in developing “virtual tours” for the real
estate and tourism industries through online marketing programs, and in product marketing and promotion where
products (as objects) can be examined in virtual, 3 dimensional rotations. The use of thistechnology in qualitative
study represents another advancement in building interpretive contexts that are founded on visual sociology and
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anthropology. As an exploration of new methods, the virtual images of the classroom created with the teacher’
involvement become part of the process of eliciting meaning about technology practices and classroom culture. The
resulting datain the form of hyperlinked nodal points within the images offer levels of interactivity and opportunities
for exploring which far exceed static images or viewing analog videotapes of classroom practice. While the latter can
be coded and analyzed using any one of many existing protocols, the “frame” of theimageisfixed during recording.
VR panoramas provide a moveabl e frame, giving control over the selection of objects and detail to the viewer. Thisis
adeparture from previous visual data collection and analysistools.

New technologies usually bring one of several new characteristics to existing practice. One distinct
characteristic of the panoramic material isin the ability to create a near-sensation of standing in the physical
environment of aclassroom, school hallway, playground, or one of the many other spaces of schools as cultural
domains. Unlike static, still images- though these can be very rich, highly discrete forms of visual data— or video and
film motion images, the visual panorama provides the ability for the viewer to control the frame of visual reference,
scanning back and forth, up and down, while selecting specific points of interest in the visual field to locate and
consider for analysis. Further, because of the digital ability to hyperlink the image to external sources (images, video,
audio clips, or other panoramas), the possihility of creating virtual interactive maps of school cultural environments
exist.

The“Scene” capability of the VR Worx software, in creating multiple, linked panoramic images holds great
potential for building rich visual contexts for interpretive analysis. Such scenes can be joined to form alarge-scale,
visually documented and navigable “virtual” reality for elicitation of participant comments, analytic critique, and
analysiswithin avariety of applied frameworks, such as program evaluation, cultural and communicative practices
within the school environment, and more pragmatic concerns of pedagogical practice and efficacy.

In one potential application, internal scenes of classrooms can be linked to hallways, which arein turn linked
to school exteriors, which are linked to further locations in actual community environments. In thisway, an observer
accessing this material could literally navigate his or her way from a point in a classroom, through the door leading
into the hallway, down the school building corridors, perhaps stopping in the office to interact with recorded
interviews with school administration, move out into the entrance, through the doors, and out onto the street.

The data, once collected and analyzed, can also be re-constructed into the ethnographic case-example for
further exploration by other pre-service learners or researchers. The digital format of the materialsis also potentially
well suited for collaborative and distributed qualitative study. While standardization of qualitative practicesisa
problematic areain methodology, online collaboration is being facilitated through various projects (see Kanstrup)
and could be used to form large-scal e connected ethnographies of classroom studies with rich data sets, and
intersubjective interpretation across large numbers of participants.
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Abstract

This paper discusses the design, implementation, and adaptations of a graduate-level course in Web-
based instructional design and development. Emphasis was placed on learners self-regulation and
reflective practice as they explored the application of instructional design and development concepts and
principles. These included pedagogical, technological, organizational, and ethical issues related to the
design, development and assessment of Web-based instructional design.

Introduction

Design and Devel opment of Web-based I nstruction (WBI) is an advanced instructional design course.
Employing the apprenticeship model introduced by Donald Schon (1987) to encourage reflective practice and later
within the context of instructional design courses by Ertmer and Cennamo (1995), students engage in authentic
design activitiesin a studio environment.

Theintent of WBI isto equip students with areal-world experience that will help them transfer what they
learn in graduate school to professional practice. In this case, the learning environment integrates classroom (face-to-
face) and virtual (Web-based) environments. The unique skills and life experiences of each class member serve asthe
foundation for collaboration and productivity.

The objective of this courseis the application of instructional design and development concepts and
principles. These include pedagogical, technological, organizational, and ethical issues related to the design,
development and assessment of Web-based instructional materials. Learners apply relevant instructional design
principlesthat include the analysis of complex instructional design situation for a client and designing, developing
and evaluating a Web-based intervention strategy. The students develop their interface design skills through the
evaluation of Web-based instructional and resource materials and base the design of their instructional Web site
functionality and look and feel on usability guidelines.

Background

The Reflective Practitioner

Preparation for professional practice, in any design profession, presents unique challenges to academic
programs. While students of design readily grasp the technical processes and theoretical foundations that serve as
the framework for their professional practice, many struggle to transfer what they learn to the instructional design
workplace. As novice designers, they often adopt a mechanistic approach to the models that guide practice because
they lack the experience that will enable them to reflect on and evaluate the multiple factors influencing a situation.
The problem solving and generation of solutionsin complex situations, which require components of reflective
practice such asintuitive, creative and critical thinking, challenge the design students and their instructors (Schon,
1987). Reflective practice refers to the metacognitive processes, the internal and external conversations, that experts
engage to improve practice by drawing connections between theory and practice while making judgements about
ideas and actions (Hinett & Weeden, 2000).

Problems that mirror the complexities and issues that exist in real-world problems can promote reflective
conversation among novices when accompanied with avariety of examples early in the learning experience and
encouragement to share their perceptions on the process. Learners practice solving problems as they become aware
of the metacognitive strategies that experts use identify and analyze complex situations (Gage and Berliner, 1984). In
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doing so, the learners explore rel ationships between cause and effect, the interdependence of the component parts of
adesign process, and begin to recognize the significance of the rules, theories and procedures that form the
foundation for practice. The learners begin to internalize the design process.

Schon (1987) suggested using a practicum studio experience that promotes reflection under the guidance of
an expert practitioner who coaches the students as they solve problems and generate sol utions. He described the
practicum studio as avirtual world, designed to approximate real-world situations, while providing novices a means
to develop their skills without the consequences of making errorsin an actual work environment. The expert-
instructor's modeling of the thought process helps |earners devel op an awareness of quality and of the
interdependence of the component parts of a systems. They begin to recognize the significance of the rules, theories
and procedures that form the foundation for reflective practice. Schon felt that this provides ameans for learnersto
internalize the design process.

Reflective D Practice

Over the past decade, numerous instructional strategies, including Schon's practicum studio, have been
implemented in graduate ID courses in an effort to increase the breadth and depth of the ID experience that novices
can take with them into the workplace. Many of the strategies, adopted from other design fields, such as architecture
and engineering, successfully implemented open-ended |earning experiences that encouraged reflective practice.
Their objective was to incorporate some of the skills that research into professional practice and cognitive learning
theory uncovered such as collaboration, problem-solving, management, and effective, yet flexible implementation of
the ID process. Other strategies for promoting reflective practice included methods such as real-world projects,
apprenticeships, and case methods (Rowland, Parra and Basnet, 1994).

Studiesinto the effectiveness of these |earning environments demonstrated that students were enthusiastic
about the opportunity to practice their skillsin novel situations under the guidance of expert instructors (Ertmer &
Cennamo, 1995; Julian, Kinzie & Larsen, 2001). Ertmer and Cennamo (1995) also explored the use of real-world
projects, but focused the students on their cognitive and metacognitive processes rather than simply on procedural
skills engaged during the design and development process. The 'expert' instructors modeled their cognitive and
metacognitive skills by talking aloud as they reflected on design issues and provided the students with feedback on
their projects. Ertmer and Cennamo found that this was a positive learning experience for their students and observed
them taking the time to think through the process before jumping to the generation of solutions. They felt this
resulted in an increased understanding of quality design. While some students excelled in these open-ended
activities, however, others struggled without a concretely -defined problem or failed to draw connections between the
foundations they had learned and the process of solving ID problemsin acomplex situation (Julian, Kinzie & Larsen,
2001). Ertmer and Cennamo (1995) also found that the students required coaching throughout the process to keep
them from getting too far off base and they benefited from frequent encouragement to consider multiple perspectives
and reflect on their decisions. We have found that the instructional design of on-line materialsincreases this
challenge, adding interface issues such as functionality, accessibility and |ook-and-feel aswell as programming,
monitoring and site-maintenance.

Our advanced instructional design course, Design and Devel opment of Web-based I nstruction (WBI), seeks
to meet this challenge with strategies such as expert modeling and peer review that encourage behaviors
characteristic of the reflective practice exhibited by expert designers. The students engage in authentic activities and
develop products for actual clients asthey consider the pedagogical, ethical, technical and organizational issues
related to Web-based environments.

In this paper, we discuss the design and implementation of Design and Devel opment of Web-based
Instruction. We describe the adaptations we made prior to the second offering of this course to enhance the
students' development of their reflective practice skills. Thisincluded the addition of practice on-line evaluation
activities that introduced the students to self-regulation and reflective practice before they began their ID projects.
When used in conjunction with objective evaluation criteria, we found that thisprovided the students with an
experiential foundation that enabled them to organize and communicate their ideas as they designed and devel oped
Web-based instructional modules. We also describe the evolution of the students' perceptions on evaluation, peer
review and the instructional design process. While all of the students embraced the benefits of peer review and
feedback, some continued to struggle with the cycle of feedback and revision, especially during the design phase of
their projects.

WBI: Semester One
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To facilitate reflective practice, we encouraged our studentsto apply their instructional design skillsin a
variety of situations. Teams of two to four members completed areal-world project for an external client, and
participated in problem-solving activities based on project excerpts and case scenarios. Their process of reflective
practice involved discussions and presentations that solicited facilitator and peer review and feedback. As
facilitators, we used the think aloud process to model our analyses and reflections and the students were encouraged
to provide each other with constructive feedback that would enable their peersto improve the efficacy of their
designs. We introduced the students to the concept of reflective practice and invited them to read about it on our
class Web site.

Authentic Design Projects

The students began the semester with the task of identifying a client with a problem-based instructional
need that might be resolved using a Web-based environment. The students presented their project proposals, and
the instructor facilitated selection of projects and teams based on the type of need and the feasibility of completing
the project in one semester. The student teams then conducted a needs assessment in which they used the results of
an environmental analysis to specify the need and describe the characteristics of the target audience, stakeholders
and the practice and work environments. The project teams followed atimeline that integrated the generic
instructional design model with prototyping and usability practices (Table 1). They presented their progress to the
class and participated in review and feedback sessions with one or two teams each week. Following completion of the
major components of each stage of the design, the teams also met with their clients to review the design and discuss
revisions.

Instructional Design Project Timeline
Idea generation: | dentify target audience prototypers and formative eval uators
: Client/assumed need
Instructional Design Needs Assessment
Project Management: Design Schedule, Time Logs
Week 4 Goal Analysis'Task Analysis
Week 5 Objectives and Assessment Items
Instructional Strategies: Development Needs Assessment
Week 6 Instructional Strategies: Selection
Content Analysis: Content Map
Week 7 Functionality Design
Prototype |
Week 8-10 | Revisionsg/Prototype I1: target audience, client, target audience instructor (if applicable),
content expert
Week 11 | Web Development/Project Management Devel opment Schedule/Time Logs
Week 12 | Formative Evaluation
Week 13 | Revisions
Week 14 | Final Submission/Final Presentations

Week 2

Week 3

Supplemental Activities

Although basic technology skills were prerequisite to this course, the students explored the framework and
logic of Web development technologies. They completed mini-projects such as Photoshop collages, button and
background graphics, and development of pages scripted in HTML. Discussions followed, and the students were
encouraged to reflect on their design and Web-user experiences as they discussed the literature about current
technologies and functionality design. Case scenarios, which were used to model new concepts and discuss complex
situations, were discussed in the course on-line discussion area.

Initiating Reflective Practice

When we first implemented this course, we found that most of the students were enthusiastic about the
studio environment. They saw this as an opportunity to design productsin an environment where they could benefit
from the guidance of an expert designer. The students exhibited reflective practice to varying degrees over the course
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of the semester and we found that it was most evident when they engaged in general discussions or the analysis of
scenarios. We observed that they hesitated to engage this process, however, when they met to discuss and present
their projects and related activities. They often struggled with their role as peer-reviewers and were apprehensive
about offering feedback that did not praise their peers' work. Comments tended to focus on compliments about effort.
The students al so struggled to explain their rational e for design decisions and, when students did offer constructive
feedback, some of the recipients were reluctant to consider the opinions of others.

Through facilitator coaching and modeling, however, the students' hesitancy to engage in reflective
discourse began to dissipate as assignments neared completion. --By the end of the semester, several of our students
engaged in discussions that focused on the tasks at hand and described their rationale for decisions and potential
solutions. On an informal basis, some of our students shared their perspectives about their initial reluctance to
discuss their reflections on their own projects or provide feedback to their peers. They noted that it had taken
considerable time for them to regard themselves qualified to eval uate their decisions or those of their peers because
this had been a new process for them and a new way of thinking about design and development. W e determined that
limited experiencein thisrole, especially in the evaluation of on-line materials and, consequently limited confidence,
created a barrier to effective participation in this process. --Just as designers draw upon prior experiences when
analyzing problems and identifying solutions, novice designers require experiences that they can draw upon when
engaging the metacognitive skills that define reflective practice.

A Modd for Reflective Practice

We decided to adapt our course and build a model for reflective practice by:

Introducing the students to the process of reflective practice before they were called upon to evaluate
their designs or those of their peers, and

Equipping them with objective toolsfor critical review and feedback so that they felt qualified and
objectivein their decisions.

The MERLOT Portal (www.merlot.org) isacollection of on-lineinstructional materials, expert and peer
evaluations, and criteriafor reviewing on-line instruction. Noting that these components could mirror our class
project review and feedback system, we chose the MERLOT Portal as the springboard for our students' introduction
to reflective discourse, and designed an experiential activity.

Activity Guidelines

The activity began with student creation of evaluation templates that were based upon Merlot’s on-line
instruction criteriaand the instructor's interface design guidelines. The templates then served as guidelines for
individual, team and whole group evaluations of instructional materials linked to the Merlot portal. The students then
compared their evaluationsto Merlot’s expert and peer evaluations. Following each stage of this activity, the
students participated in on-line discussions that were facilitated with questions about the evaluations and reflective
practice. Thefirst discussion focused on template design and the students' evaluation experiences and later evolved
into a discussion focused on the interrel ationships between reflective practice, evaluation, expert and peer feedback.
Inthefinal discussion, the students shared perspectives on transferring this experience to their project design and
development.

Our first participantsin this activity were nine students who were enrolled in Web-based | nstructional
Design and Development, an advanced ID course. The students worked in instructional design teams that had been
formed for their semester projects. Their introduction to the activity described a process for critically evaluating on-
lineinstruction so that they would be equipped to evaluate their own designs and offer feedback to their classmates.
The students used the following guidelines (Table 2) to complete their activity evaluations. They presented their
findingsin class, compared them to the expert and peer reviews on the MERL OT site, and discussed the similarities
and differences between the evaluations. The activity concluded with the final on-line discussion about transfer
(Table 3):

Table 2: Site Evaluation

A. MERLOT Site Selection: www.merlot.org
1. From the subject links, select the content arearelated to your ID project topic.
2. Follow the sub-topics and identify two or three interactive Web-based instructional sites.
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i) Do not select informational sites
3. Do not view the peer or expert reviews (We will explore these reviews at alater date.)

B. Template, Review and Evaluate
1. Download two documentsfor this activity: MERLOT Evaluation Criteriaand Usability Guidelines
2. Work with your team to create eval uation templates based on the MERLOT Evaluation Criteriaand
Usability Guidelines.
i) Leave spaces so that you can fill in the templates when you evaluate the sites you identified.
3. Have each team member evaluate one or more of the sites
i)  For criteriathat does not apply to your site, mark, "N/A"
4. Exchange evaluations with your team members.
i) Review the site(s) and add comments.
ii) Second reviewer: you may want to use adifferent color ink so that you can remember what you
added
iii) Discussyour results with your team’s members and create afinal copy of your evaluation for
the class.

C. Strengths and Weaknesses
1. Createalist of the primary strengths and weaknesses for each instructional site your team reviewed.
2. Createadiscussion thread (linked to this discussion forum) for each site and enter the namein the

subject line

3. Start your message with the site's address and follow with your list of the site's strengths and
weaknesses

4. Prior to our next meeting, return to the discussion forum and review the eval uations.

5. Post acomment sharing your perspective on effective Web-based ID.

6. Prepareabrief five-minute presentation on the strengths and weaknesses of the Web sites you
evaluated.

Table 3: Reflective Practice

Now that you have completed the MERLOT activity, evaluating content, design, usability, and comparing
your resultsto the MERLOT evaluators, the next step isto consider your design and peer review of our class
projects.
Please complete the following:
A. Literature summary on reflective practice
1. Review thethree pages of literature on reflective practicein the "About" section of our course Web
site
2. Consider what it means to:
i) Reflect before you design (reflection before action),
ii) During design (knowing and reflecting during action), and
iii) When reviewing your project or peer projects (on action)

B. Post commentsto the following discussion threads
1. How can your experience from the MERLOT evaluation activity transfer to self-reflection (Before,
During and On-reflection) as you design and develop your project this semester?
2. How can your experiences from the MERLOT evaluation activity transfer to your critical peer
feedback that you provide to the other teams about their projects?
How can your experience evaluating and reviewing critiques through the MERLOT activity help you process
and apply feedback from peers when revising your 1D project?

What did we learn from the MERLOT Experientid Activity?
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Modified templates form objective evaluation tools

The production of templates required negotiation among team members and careful review of the evaluation
tools they were adapting. In addition to negotiating the guidelines we provided, most of the participants explored the
design Web sites we recommended, the most popular being www.usability.gov. All of the participants felt that this
process helped them to explore and understand each criteriaitem. As one student noted, customizing the templates
helped her team to become "so familiar with each concept" that they were able to use their template to objectively
review asite and identify "not only what worked, but ways to improve the learning experience.”

Another found that the template creation focused her evaluation.

I think one of the most important things that | learned from the MERLOT evaluation was from
creating the templates. It forced me to read and extract the most important points fromthe
guidelines and use those points to eval uate different sites that weretotally different. Personally, it
hel ped me focus on important aspects of the site without wasting time on superficial things. The
result was a well-oriented and rich evaluation.

Expert evaluation comparisons confirm qualifications

The class discussion on Merlot’s expert and peer reviews focused on the subjective nature of evaluation
and the students' recognition that they were qualified to share their perspectives on effective design. Thiswas
evident in the on-line discussion about important characteristics of effective Web ID. In addition to listing
instructional and interface characteristics of effective on-line instructional design, seven of the nine participants
noted characteristics that are commonly overlooked when sites are designed or evaluated.

| think it isimportant and often overlooked that the content is appropriate for the medium. If
objectives state a learner will be able to do something, then it must be testable via the medium.
Otherwise, a blended solution should be offered that all ows assessment as an off-line activity.

We used complex criteria to evaluate the site, but it shows how the type of evaluation criteria can
affect rating results.

We think the MERLOT evaluator could have focused on a variety of criteria that are important from
ateacher's point of view (see our attempt to categorize those criteria in our evaluation templates).

Six of the participants also noted that the comparison provided ways they could "add to their review
guides" and improve their evaluation tools.

Self-reflection means sel f-awareness about the devel opment of expertise

The participants felt that the MERLOT activity was a springboard for their development as Web-based
instructional designers. They shared comments on ways that it advanced their ability to engage reflective practice.

The MERLOT evaluation activity allowed me to reflect on my own actions; it challenged my view on
characteristics of Web-based instruction... | amalittle bit closer now to my goal to become a
reflective practitioner who is not afraid to experiment or change.

The activity has helped me frame web site design into three general areas: content, potential asa
teaching/learning tool, and usability. This gives me a framework for dealing with web design in
chunks instead of one overwhelming creation. These areas help me focus my solution.

The students expressed in class discussion and again on-line that the "MERLOT activity provided structure
for the review and feedback process,"

The MERLOT activity gave us a vocabulary that we accept and experiences to draw upon.
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The MERLOT activity will help meto build a mental map of my sitein my head...an internal library
and a talking reference tool we can draw upon. It isimportant to call on thisinformation aswe
eval uate obstacles and identify solutionsin our own projects.

Peer review is aconduit to effective communication

The participants focused on methods for communicating constructive feedback without insulting their
peers. Again, noting that the template enabled them to be objective, they shared ideas for encouraging their peers by
"discussing problems as opportunities for improvement.”

Our templates and the MERLOT site gave us a language and structure for the exchange of ideas,
which islikely to make feedback more constructive and objective. With detailed specific feedback,
those who receive criticism have of better chance of incor porating improvements.

Having guidelineswill help to be more thorough in peer reviews because we have specific things to
look for rather than offering vague "looks good" types of feedback.

The majority of the participants a so noted that they now realize that peer review isapart of regular practice.

Some of us may be reticent and we may not want to critique others, but knowing thisis an accepted
professional activity makesit easier.

Transfer to Instructional Design Practice

When the students began producing drafts of their work on their ID projects, we directed them to mirror the
MERLOT activity by posting their projects on-line and soliciting peer reviews. Only one team posted a draft and one
participant offered comments. The teams brought drafts of their projects to our next class meeting, however, ready
and eager to solicit feedback from their peers. They explained that they had not felt comfortable posting drafts on-
line. They wanted the opportunity to share their reflections on their designs with those reviewing their work. The
face-to-face peer review of the ID project drafts was productive; the teamshel ped each other identify critical
revisions that would improve their designs. They accompanied each comment with arationale for their perspective or
decision.

In our follow-up discussion, the students discussed why they felt that peer review of their own projects
should be facilitated in face-to-face meetings. The students felt that their evaluation templates gave them a common
and reliable vocabulary for peer review, but they wanted to be able to accompany their opinions with an explanation
for their decisions. They also explained that it was easier to discuss practice activities such asthe MERLOT
evaluation on-line because there were no consequences if their recommendations were inappropriate. They felt that
reflection on action when reviewing actual I1D projects should involve face-to-face discussion where designers and
reviewers could evaluate and solve problems together. On a personal level, they felt uncomfortable putting drafts on-
line because, "we are still learning how to design” and they noted that the instructor played asignificant roleasa
reflective practitioner during project discussions. Thisinformed us that we needed to help the students transfer the
reflective practice they engaged during the MERLOT activity to their ID projects by allowing the students more time
to review each others work in face-to-face sessions.

Student participation in on-line peer review increased, especially when the students approached project
deadlines and posted requests for assistance. In addition to critical reviews of projects, some of the class members
posted references to Web sites and articles that they thought would help their peers on other projects.

Grades and Reflective Practice

When the students began to prototype and develop their instructional Web sites, both face-to-face and on-
line venues were populated with drafts, links to sample Web pages, calls for feedback, and recommendations. Asthe
students moved into the final phase of production, however, the students became concerned with the encroaching
deadline and the instructor's final evaluation of their modules, which would result in their grade for the semester.
They began to adjust their designs to what they "thought the instructor wanted" and called upon the instructor more
frequently for revision guidelines. We met with each team to encourage the students to draw upon their own
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expertise as well asthat of their peers. As one student expressed, the feedback he received from each of the students
and the instructor presented such awide range of recommendations that he had been uncertain "who to listen to."

Next Steps

A reflective model for practice

Asafirst step to reflective practice, the novice designers gained experience reviewing instructional materials
and making recommendations. The students were abl e to recognize the value of their own prior knowledge through
practice and discussion activities. And finally, the evaluation guideline templates provided them with atool that
served as a structured format for eval uation and a common vocabulary for peer review and discussion.

Refining Reflective Practice

Although we assured the students that the team projects should reflect their knowledge of instructional and
interface design and consideration of peer critiques, the students did not trust this new process enough to carry it
through to the final evaluation and their grade. We resolved this problem by using coaching questionsto talk the
teams through their final revisions, eliciting their ideas and working with them to evaluate and select those that would
enhance the effectiveness of their design. We determined that we would need to identify a new grading scheme that
more closely aligned our model of reflective practice with the criteria we used to evaluate the final project
submissions.

I nstitutionalizing Reflective Practice

Further research into systemic use of reflective practice in graduate programs can help us determine its
influence on problem-solving and the transfer of these skills to the workplace. We have begun to extend the use of
our reflective practice model in two of the core courses in our educational technology program. We are finding that
each environment demands different methods for the introduction and implementation of these skills and we continue
to research ways to adapt this model for use in the applied courses throughout our program.
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Wired and Wireless Learning Environments at Minnesota State University/Mankato
Tim Kochery

Minnesota State Universty/Mankato

Abstract

Recently, some major technology integration projects have been completed at Minnesota State
University/Mankato. These projects involve incorporating classroom multimedia equipment into many
classrooms, as well as pursuing mobile learning experiences through wireless connectivity. MSU is a
four-year comprehensive university that serves 13,000 students and offers more than 150 majors and 71
graduate programs. Over the past two years, MSU has progressed from having very few classrooms
outfitted with contemporary A/V equipment, to the installation of state of the art presentation systems in
every General Education classroom on the campus (102 rooms). Simultaneously, MSU has evolved from
an institution without wireless connectivity, to a campus where faculty and students can be observed
using portable computing devices to establish network connections anywher e, thus providing un-tethered
learning opportunities. In a recent survey of 1,300 institutions across the nation, MSU ranked in the top
100 for wireless access and networking (www.wiredcolleges.com). Currently, we are engaged in faculty-
sponsored projects that are investigating effective strategies for implementing mobile, hand-held wireless
tools (Compag/iPAQs) into a variety of instructional applications. Furthermore, we are working with
our course management system provider, Ucompass/Educator to develop course content, articles and e
books for the small screen design, as well as expanding the capacity for portable wireless
communications. These wired and wireless technology advancements have greatly influenced the
instructional capacities of the faculty and afforded new learning environments for the students on the
MSU campus.

Context and History

Over the past 5-10 years, MSU has been faced with many concerns regarding the purchase, implementation,
and integration of electronic communications technologies that will best serve the academic goals of thisinstitution.
These challenging decisions are similar to the difficulties faced by many schools that are presently faced with
declining budgets, while at the same time trying to respond to escal ating demands from studentsfor access to
computer and communications technologies. For any educational organization, this situation causes much
uncertainty, which leads to the need for are-evaluation and possible re-alignment of the goals and services that can
be maintained. MSU encountered these same obstacles and was al so plagued by concerns about the costs of these
technologies, plus how these tools and applications would continue to transform. In addition, many people
questioned the validity of making considerable investments in technology, and advocated that these expenditures
would have insignificant impacts on the teaching and learning environment. This created a hesitant campus culture
towards technology and very cautious advancements had been made regarding hardware and software purchases.
Furthermore, because there was alack of campus consensus and commitment, many Departments engaged in a
variety of uncoordinated and independent initiatives. These projects and implementations achieved limited success,
because they lacked centralized support and suffered from dubious objectives and vision.

These past failures and expenses caused M SU to re-examine its vision of the educational services that
would be the primary objectives of thisinstitution. It was agreed that the majority of the students that we served
were residential or local students who attended classes at our physical campus. Therefore, although expanded
distance learning programs are certainly afundamental aspect of our future plans, our primary needsinvolved
improvements to the technology capacities of our existing bricks and mortar environment. A needs assessment was
conducted to identify the technology constraints and resources that existed at MSU. Many interviews and
observations were performed, as well as open-meetings with both faculty and students were conducted. The
conclusion of this evaluation process was a campus-wide survey, which helped create the critical technology
objectives that matched to the educational missions of thisinstitution. These objectives became the foundation for
establishing central goals and a meaningful technology plan for the entire campus. One of the primary goals that
emerged was the necessity of improving the computer technologies available in the existing classrooms. Thiswas
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considered a priority because these enhancements would enable the integration of web-based and multimedia
resources into course instruction.

Upgrades to Wired Classroom Environments

As of January 2000, only 3 classrooms existed with built-in computers, and/or A/V equipment configured
with a permanently installed video/data projector. Mobile carts outfitted with presentation equipment were available,
but these needed to be reserved in advance and delivered to the appropriate classroom. In essence, this dependence
on reserving multi-media carts penalized early faculty adapters, because they needed to remember to make these
scheduling arrangements, plus rely on that equipment arriving on time and in good working order. Furthermore, while
training sessions on PowerPoint, Adobe Photoshop, Authorware and other software programs were provided, there
were no readily available facilities to incorporate these applications into classroom instruction. This created severe
barriers towards faculty interest in learning about these technol ogies or using them as a delivery tool.

It became very apparent that a critical need was to make emerging computer presentation equipment
ubiquitous and accessible throughout the university. Our goal was to make this multimedia equipment as prevalent
and seamless a "tool option”, as the whiteboards that instructors have used for many yearsin the classrooms.
Open-campus meetings were conducted to obtain both student and faculty feedback on what technology should be
made available. Thisinput and participation was critical as these were the clients who would be most affected by
these implementations. We began our installation process by focusing on twenty of the larger classrooms that are
most heavily used, and introduced the concept of "classroom tiers" to identify the type of equipment that would exist
in certain rooms depending on their size and media requirements.

In the summer of 2000, we began the installation process and created 6 Level |11 classroomsand 14 Level 11
classrooms. Every equipment configuration is comprised of an instructor control station, a media controller/switcher,
aceiling-mounted projector plus screen, and an audio system for media playback. Included in each control station
are video, audio and power cables for alaptop computer interface and Internet access. The Level 111 classrooms are
upper-end rooms with a more compl ete set of equipment and controls including built-in computers (both Mac and PC
format), as well asthe plug-insfor interfacing with a personal Laptop computer. Another feature of these roomsis
that they contain both a console mounted microphone, as well as awireless remote microphone for amplifying the
instructor’ svoice. These Level |11 rooms have afull-size, color, "touch screen” for controlling and switching between
the presentation equipment: the ceiling-mounted video-projector, audio levels of the various media and microphones,
and electronic projector-screen controls. Besides the two built-in computers (Mac and PC), the following
presentation equipment isincluded in these rooms and integrated through the Instructor Console with the projection
system: VCR, DVD player, LaserDisc player, and Document Camera. Each piece of media equipment can operate
stand-alone (through the touch screen controls), or in conjunction with a selected computer. In addition, an audio-
cassette machineis available for recording lectures or presentations when necessary.

The Level Il classrooms introduced amajor design shift regarding what equipment would be made available
in these classrooms. These Level || rooms are equipped with "laptop only" presentation systems, meaning that they
do not include any built-in computers. This was decided for cost and on-going maintenance issues, but also to
introduce the concept of instructors having all course materials accessible in a portable format and self-contained on
his/her |aptop computer. We wanted to encourage the notion of mobile faculty members who could be flexible about
the location "where" they taught, because all the required class resources are readily available and always configured
in the most appropriate manner for each practitioner. These classrooms have abasic Instructor consol e that contains
the plug-insfor interfacing with a personal laptop computer, and a smaller B/W "touch screen” for controlling the
built-in VCR, DVD player and Document Camera. Because these Level |1 presentation systems are placed in smaller
rooms, no microphone is provided for voice amplification, but there is an audio system for selected media playback.

During the summer of 2001, we began the planning phase of a project to create and install a baseline
presentation system in every General Education classroom on the MSU campus. These Level | rooms are "laptop
only" presentation systems similar to Level 11, but do not include atouch-screen control panel. A simple
switch/button interface allows the presenter to select between a personal laptop computer and the other media-
equipment. These Level | rooms are designed to serve as multimedia "docking stations' for each user's laptop
computer which should includeaDVD and CD-ROM player. In August of 2002, we completed the installation of 82
classroomsin 12 different buildings. This provides multi-media capabilitiesin every General Education classroom
(102) throughout the MSU campus.
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Our intention was to make this equipment as uniform and simplistic as possible, in order to promote ease of
intuitive operations and facilitate maintenance. Already, we have noticed afavorable impact on faculty instruction
and student learning on our campus. The equipment isreadily available, omnipresent and has a standard interface
that is common to most rooms. This has greatly improved equi pment operations and has encouraged new usersto
integrate multimedia resourcesinto classroom instruction in a seamless and user-friendly fashion. One major
observation is that faculty are liberated from being classroom or |ocation-dependent to access certain electronic
materials. Furthermore, instructors are feeling flexible, mobile, and comfortable knowing that important course content
is constantly available and tucked under his/her arm in the form of a personal laptop computer.

Opportunities for Change

Besides these existing conditions and further developments at MSU, other events were occurring that
provided additional stimulus to re-examine the technology plans of our institution. The MSU College of Business
(COB) began to move forward with aplan to require that all students admitted to their program purchase or lease a
laptop computer. The laptop initiative was based on survey information COB compiled, as well asfeedback from
potential employers and private-sector partners. In conjunction with thisinitiative, MSU was also working with a
regional, wireless-phone service provider to create a wireless distribution system on the campus. In partnership with
Midwest Wireless Communications, this was accomplished through the installation of adigital 800-megahertz cellular
communications site provided on the MSU campus. This cell site allowed MSU to have robust cell phone
connectivity, including aportal to SM S (Short Messaging Service) and WAP (Wire Application Protocol)
capabilities. Because of this existing infrastructure and the creation of the research based I nstitute for Wireless
Education, Nokia phones selected M SU to become its model wireless campusin North America. This provided free
phones and services to MSU students, including a WAP development server to create and test applications. In
return, MSU serves Nokia as aresearch and test-bed site for cell phone applications, content, and services.

These circumstances provided an opportunity for MSU to investigate other approaches for integrating the
capacity of wireless communications. Because of the interest in the COB laptop program, momentum was generated
to create a campus-wide wireless network that could provide mobile connectivity for laptop computers equipped with
wireless Internet cards. In January, 2000 MSU began to install awireless ethernet infrastructure utilizing products
based on the IEEE 802.11b DSSS (direct sequence spread spectrum) standards. 1n the beginning, MSU experimented
with Lucent WavePoint |1 access points (10) and Apple AirPort base stations (60). Initially, the Lucent products
were chosen because they were the premier solution at that time. However, when the Apple AirPort product became
available it was discovered that these wireless hubs could be configured to coexist with the Lucent products and at
onethird the price. The Apple AirPorts were extensively tested and these hubs performed well for the MSU
configuration. MSU installed a variety of indoor and outdoor external antennae to maximize coverage across the
campus. The technology solutions that were selected for implementation were based on the following needs:

Simple connectivity to the Internet for laptop users

Accessto the internet from virtually anywhere a student would be on campus

Cost effective way to connect off-campus sites to the network: All Seasons | ce Arena hockey
Astronomy Observatory (one mile distance), and Mankato Airport computer lab (8 miles away)

Wirdess Learning Environments

Our initial focus for wireless connectivity was on common gathering areas that received a high amount of
student traffic. Next, 80 additional AirPort hubs were purchased to expand the wirelessinfrastructure to as many
classrooms as possible. Currently, MSU has achieved coverage for 90% of the campus indoor classrooms and
outdoor common areas. For the off-campus connections (e.g. Mankato Airport)-, wireless point-to-multipoint
connections were installed to replace over-loaded ISDN connections. Although the current system is widespread,
additional AirPort hubs are being established to improve connectivity in certain dead zones on the campus. Many of
these zones exist due to location or construction barriers (basements, upper floors, wall structures, or electronic
interference). We have discovered that overlapping signals from multiple access points makes it difficult to cover all
areas without some degradation of service. Additionally, interference from other wireless providers affects our
outdoor coverage, while 2.4GHz phones and other products can disrupt some of our indoor coverage. Moreover, we
have experienced user-authentication plus security challenges, and we are discovering that existing methods need
improvement for our current environment.
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Nonetheless, the evidence of wireless connectivity is pervasive on the MSU campus. In the classrooms,
students and faculty are not limited by proximity to hard-wired Ethernet ports and web-based content, discussion
boards, or e-books can be dynamically accessed from any location in that room. We are employing an "audience
response" protocol that allows faculty to administer on-line quizzes, or content questions in the classroom and
provide rapid feedback to students, especially in large lecture classes. Thisinteractive system serves as " check-in
points" for faculty to quickly receive student responses that help ascertain what content areas are being understood,
aswell aswhat topics require additional discussion because the learners are finding them difficult to comprehend.

Over the past year, we are observing more evidence of how the wireless connectivity has expanded the
locations where learning or instruction may occur. We are witnessing more faculty bringing their classes outside,
either to supply additional exposure to real world content and context (field sites), or to provide a more casual setting
than the classroom for exchanging information. However, unlike prior learning activities occurring beyond the
classroom, both the students and the faculty member can still have connectivity to the network and other electronic
resources through the wirelessinfrastructure. Throughout the campus, there are more indications of informal work
groups gathering around awireless computer or a hand-held device to collaborate in avariety of settings. Students
form groups around awireless laptop in avariety of outdoor settings on the campus, or cluster together near wireless
devices at couches in the Student Union building.

It appears that this wireless capacity has promoted spontaneous and casual computing, which in turn has
stimulated more occasions for social learning and the sharing of information. Increasingly, students and faculty are
becoming more aware that they have the potential to conduct ad-hoc meetings and learning opportunitiesin atruly
anytime/anywhere mode, while still maintaining full connectivity to Internet-based resources. At MSU, we are
observing aproliferation of "un-tethered" learning environments that go beyond the constraints of a 4-walled
classroom. Spontaneousinstructional events frequently take place, because accessing digital information is not
impeded by location-bound constraints. In fact, providing additional access points for technology interfacesisno
longer a campus concern, that connectivity is mobile and pervasive throughout the wireless airwaves of MSU.

Mobile Learning Enviromrments

With the establishment of our wireless infrastructure, MSU embarked on some trial implementations of
portable hand-held devicesto enable learning activities. MSU received a grant award to explore future capacities that
might expand wireless transmi ssions. Through a campus RFP process, MSU faculty projects were selected that
proposed strategies to integrate the use of hand-held wirelesstools into their teaching and assist student learning.
These projects devel oped case-based educational research opportunities that explore the ways that wireless
technol ogies may effectively influence student processing of information.

Thetechnology tool provided for the accepted proposals is the Compaq iPAQ 3650, which operates on the
Microsoft Pocket PC platform. These iPAQs are equipped with awireless network card, full color display, 2206 MHz
Intel Strongpoint processor, and 32MB of RAM. Over 200 of these hand-held devices (pre-loaded with Microsoft
Word and Excel) were distributed to selected faculty and their students. We believe that it is essential to place these
iPAQsin the hands of educational practitioners and learnersto experiment with the ways these tools may promote
more effective instruction and learning. Some of the areas we asked faculty to consider include:

What learning activities will most benefit from access to the dynamic communications afforded by
wireless hand-held tool s?

How could studentsimprove their learning process by using thistechnology in and out of the
classroom?

What portions or units of acourse have been particularly problematic or non-motivating for student
learning?

How could wireless tools create more exposure to real-world problem-solving experiences that students
might facein thisfield of study?

Presently, there are 8 faculty projects that were intentionally distributed between different College
disciplines on our campus. These projects seek to explore at arange of applications with avariety of learner
audiences. Inacoursewith Dr. Steven Case, graduate Computer Science students are creating software applications
for the iPAQs and possible ways to integrate them with the Nokia cell phones. Dr. Kent Kalm's students use iPAQs
in clinical and field situations during Athletic Training courses. TheiPAQs afford "on-demand" access to
information regarding appropriate diagnostic or treatment procedures for specific injuries and patients. At the
Geography Department, Drs. Jiyeong Lee Cindy Miller and Martin Mitchell are collaborating to integrate the use of
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four emerging technologies: iPAQs, GPS, Internet GI S and wireless communication with amap server. Students are
accessing Internet Mobile GI S information to determine exact locations and collect GIS soil pollution datathat is
dynamically stored and transmitted back into a master data system.

In other projects, Dr. Scott Fee's Construction Management students are experiencing real-time field
simulations and using iPAQs to push and pull information from aweb-based database. These learners experience that
this type of connectivity allows them to make better work assignments, updated orders for materials, and perform
estimating or scheduling decisionsin real time. Drs. Ann Goebel and L ee Anderson are experimenting with distance
students integrating these tools with cell phones to establish a L AN-line connection for receiving and sending
information as part of Industrial Design teams. Dr. Robert Widner of the Psychology Department is examining the
use of iPAQs as afeedback tool in large classrooms. These wireless devices enable students to respond to
guestions, take on-line quizzes in class, receive immediate assessment scores, or anonymously send inquiries.

This Audience Response project is developing atoolset that allows alecturer to perform interactive polling
of anaudience. Theintentionisto allow an instructor to obtain anonymous, real-time feedback regarding the
student’ s comprehension of the lecture material. For example, lectures at MSU are scheduled in 50-minute intervals.
The instructor organizes the lecture so that the first 20-30 minutes of his/her presentation providesin-depth
explanations for arather complex concept. Theinstructor prepares several questionsto ask the students, which
indicate how much the learners understand important concepts presented during the class. An instructor posts
guestions on aweb-site and the students use wirel ess-enabled i PAQs to respond to this material. The instructor
receives asummary of these responses, and uses this information to adjust the remaining classtimeto clarify any
misconceptions and review certain topic areas. This anonymous student feedback allows the instructor to respond
to difficult content areas that have raised the greatest concerns or questions.

The Digital Image Translation project is devel oping a mobile system to assist in language translation of
written information. A typical user scenario would be a business person traveling in aforeign country. Assuming
the traveler does not read the native language, this person will need assi stance translating street signs, billboards, or
other textual information. Using adigital camera attachment for the iPAQ, the traveler can take a photo of the text,
identify the specific portion of the image needing translation, and have the image transmitted to aremote server. The
remote server will then translate the image and send back the correct interpretations back to the end-user’ siPAQ.
This system has been developed to the point that it is demonstrable using limited textual images. Translations have
been performed for Arabic and Spanish images, both of which are translated to English.

The Real Estate Business Systems project is an entrepreneurial endeavor in which students have begun
developing a prototype system to allow home buyers to browse the multiple listing service (ML S) databases for
information on homes for sale. The ML S dataiis presented to the end user in aformat suitable to the limited screen
space available on theiPAQ. Thisallows usersto efficiently navigate the system using the limited data entry
capabilities of theiPAQ. In addition, the system includes a prototype interface suitable for access viathe Nokia 7160
phones. Thisexpert interfaceis suitable for Real Estate agents who are familiar with the details of the ML S system,
but not for typical home buyers. The phone-based interface was developed in amanner that makesit suitable for use
with iPAQ or other Pocket PC systems

Evduation of iPAQ Projects

The MSU Faculty investigated a variety of methods for using these iPA Qs to enhance the availability of
instructional materials. Through our Course Management System provider (Ucompass/Wireless Educator), course
materials were made accessible in asmall screen design format. This allowed students to be very mobile and still
connect with course materialsin atruly anytime/anywhere fashion. Another key use of the iPAQshasbeen asa
portable communications tool, which allows students and faculty to readily exchange and share information through
emails, class announcements, chat rooms and discussion boards. The faculty have noticed some achievement gains
in these courses, primarily due to the increased availability of these modesto interact. We are finding that these
proj ects encourage student activity, increase learner involvement, and lead to higher-levels of cognition and
understanding. TheiPAQs provide "just in timelearning" opportunities through the rapid transmission of
information resources or tutorials anytime/anywhere. More evident has been the level of student satisfactionand
positive attitude towards the courses that have used these portable tools. Students appear to enjoy the increased
opportunities for feedback with their instructor and dynamic access to test and quiz results.

As expected, we discovered that the wireless computing tools enhance certain types of learning activities,
while other educational applications are marginally affected. Certainly, our experiences have re-enforced the notion
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that the successful use of any technology must evolve from a sound instructional design process. A thorough
analysis of critical content and learning objectivesis critical for determining the appropriate applications of any
emerging computing tool. For dynamic access to mission-critical information and point-in-time communications, the
wireless tools have proven to be avery appropriate technology. For prolonged computing interactions, such as
retrieving course materials that involve streaming video or high-end graphics- wired ethernet connections work best.

We found that the hand-held IPAQs performed best asa"viewer" or "window" of information, but it is not
very appropriate for intensive computer operations. Asamobile tool that provides dynamic accessto "bits" of
information from web-pages or databases for short bursts of time - the iPAQs works very well. However, these same
tools are not very appropriate for reading an entire E-book or creating alengthy PowerPoint presentation. The hand-
held wireless devices are effective as atechnology to gather physical data, create field notes, and push and pull
information very spontaneously between dataresource sites. Students are able to access "just-in-time" information
for assistance, and send updated materias to web-based databases, which other project participants can access
immediately.

Therefore, the most successful applications have been those that used the hand-held iPAQs as atool to
gather field data. When observing and recording information at afield-site, the students were greatly enabled by the
portability of the hand-held wirelesstools. Participants could capture written notes and make audio recordings of
interviews, aswell as collect and tabulate physical data about biological or geographic information. TheiPAQ
wireless devices not only provide a user-friendly tool to gather data, but also expedite the sharing and dissemination
of thisinformation. Learnersare ableto "push" new findingsinto web-based data systems, and "pull" information
from these datainventories for current updates. In this manner, these hand-held devices afford simulated learning
activitiesthat emulate real world problemsinvolving rapid access and transfer of information.

Conclusion

The climate for learning and teaching is changing at MSU due to the impact of adiverse range of
technology enabling tools. Inthe wired classrooms, the readily available equipment and connections allows for a
wide range of mediaresources to become integrated into lecture presentations. Our campus wirel ess capacity has
provided flexible learning opportunities through the omnipresent connectivity to the network. Informal learning
groups are forming in avariety of settingsthat are not location-bound to access ports and power supplies. The
hand-held wireless iPAQs are already demonstrating that highly mobile communications and computing can be very
productive for data gathering and fieldwork. Faculty projectsthat are currently using these wireless devices
continue to explore and discover innovative applications that benefit the delivery of instructionand promote active
learning experiences. At MSU, having the wireless infrastructure, the portabl e technology tools, and the capacity to
provide web-based course content anytime/anywhere has certainly pushed the educational experience beyond the
confines of the physical classroom. These wired and wireless |earning environments certainly appear to facilitate
collaborative work by student teams, support innovations for classroom delivery, and help enhance the personal
education and productivity of our participating students.

User and task analysis are keysto successful implementations of any technology, and this observation was
borne out time after time with the iPAQ projects. The iPAQs are a part of an emerging toolkit, meaning that they are
not appropriate for all computing or communication tasks. Y et, at other times, the iPAQsfit the users’ needs, and
served as effective technology tools for many learning tasks. Our experiences with these hand-held wireless devices
confirm that this technology promotes productive instructional applications, which enhance and expand student-
learning opportunities. Our goal isto expand thisinitiative and obtain additional mobile computing tools.

It appears that the wireless capacity has promoted spontaneous and casual conputing, which in turn has
stimulated more occasions for social learning and sharing of information. Increasingly, students and faculty are
becoming more aware that they have an increasing potential to conduct ad-hoc meetings and |earning opportunities
inatruly anytime/anywhere mode and still maintain full connectivity to Internet-based resources. At MSU, we are
observing aproliferation of "un-tethered" learning environments that go beyond the constraints of a4-walled
classroom. Spontaneous instructional events are taking place because the participants are not impeded by location-
bound constraints to accessing digital information in various formats. In fact, providing additional access pointsfor
technology interfaces are no longer areal constraint - that connectivity is mobile and omnipresent in the wireless
airwaves surrounding the MSU campus.

31



A Multimedia Database to Improve Teaching with Technology: The "Best
Practices’ Digital Video Project A Brief Report

Wilhemina Savenye, Arizona State University
Thomas Brush, Indiana University
Terri Kurz, Arizona State University
Ann lgoe, Arizona State Univerdty

James Middleton, Arizona State University

With assistance from:

Marti Julian, Arizona State University
Michael Blocher, Northern Arizona University
Patty J. Horn, Arizona K-12 Center
John Chadwick, Museum Web Services
Jean Brush, Arizona State University
Christine Ziobrowski, University of Redlands
Ashley Tan, Indiana University
Barbara Berg, Arizona State University
Cumali Oksuz, Arizona State University
Jiahong Li, Arizona State University
Kathy Perko, ArizonaK-12 Center
GloriaLlama, Arizona State University
Everett Louis, Arizona State University
Jean Sutton, Arizona State University

Introduction

New teachers during their professional development must gain considerable complex knowledge. Yet as
preservice teachers they havelittle experience and so little knowledge about real classroom contexts. At the same
time our nation isincreasingly experiencing an increasing need for well-trained teachers (Bransford, Brown, &
Cocking, 2000.)

Studies continue to indicate that teachers feel ill-prepared to use technology in their classrooms (Schrum,
1999; Strudler & Wetzel, 1999; Topp, Mortensen, & Grandgenett, 1995.) Y et Bare and Meek (1998,) for instance, have
reported that while 78% of K-12 school teachers and students can access the internet. School administrators, too,
report that students should have access to and be able to use technology (Brush, 1999; Brush & Bannon, 1998.)

One way to help educators develop skillsin solving complex problemsisthe use of cases (Stepich, Ertmer
& Lane, 2001,) or the use of stories (Jonassen and Hernandez-Serrano, 2002.) Although cases traditionally have been
presented in text form, educators are increasingly turning to the internet to deliver digital resources (Hill and
Hannafin, 2001,) although such resources should include aids to enable learners not to become disoriented (Hill and
Hannafin, 1997.)

Videocases to be delivered over the web have begun to be devel oped recently; such cases have been used
to help teachers gain technology skills and knowledge (cf. Hayek & Tanase, 2002;) Talley (2002) notes that cases
may include teacher interviews. Others have begun to include experts’ reflections aswell aslesson plans and
materials (Savenye, Brush, Middleton, Blocher, Horn, Oksuz, Li, Ziobrowski, Tan, Brush, Kurz, Chadwick & Perko,
2002.)

Several researchers have suggested that rich, case-based video databases can help teachers (Chaney-
Cullen & Duffy, 1998; Lambdin, Duffy, & Moore, 1997.) They may a so serve as discussion starters (Barab,
MaKinster, Moore, & Cunningham, 2001.)
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Several projects have been devel oped that use videocases to aid teachers. Oneisthe Inquiry Learning
Forum, designed to help teachers use inquiry practicesin science and mathematics (Barab, MaKinster, Moore, &
Cunningham, 2001.) Another isINTIME (Integrating Technologiesinto the Methods of Education,) a database of
several hundred short videos specifically designed to help teachers learnto use technology in their instruction
(Hayek & Tanase, 2002.) INTIME also includes notation tools.

At Arizona State University a Preparing Tomorrow’ s Teachers to use Technology (PT3) grant has enabled
us to build a database of videocases that focus on technology integration for K-12 teachers and students (Savenye
et. a.., 2001.) We have partnered with the Arizona AK-12 Center and Northern Arizona University to develop a
prototype database of “best practices.”

The Digitd Video Database of Rich Cases

The database provides preservice teachers with sets of instructional materials and methods for utilizing
these materials. The K-12 Center is hosting the database, so that it is accessible not only to project teachers, but to
teachers throughout the state.

Exemplary teachers who integrate technology well are included in the database. They were identified by
educational technology and methods faculty as well as by mentor teachers. There are currently five prototype cases,
although ten to fifteen more are currently in development. The teachers worked with our personnel to develop each
case which includes the videotaped lesson, pre-lesson and post-lesson interviews, commentaries, and instructional
materials.

Theteachersall use the same, systematically-designed lesson format to ensure that others teachers will
have enough information to teach the lesson themselves (cf. Dick, Carey & Carey, 2001; Sullivan & Higgins, 1983.)
Teachers viewing the lessons al so | earn through the commentaries and interviews more about instructional
technology aswell asinstructional design for multimedia, web and distance education (cf. Eastmond, D., & Ziegahn,
L., 1995; Hirumi, A., & Bermudez, A., 1996; McManus, 1998.)

Format of the Lessons

Each lesson isbuilt along a“model” or “timeline” of alesson, which allowsfor all types of teaching styles
and philosophies. Preservice teachers access the lessons and lesson materials by clicking on components along a
timeline that serves as a metaphor for the lessons. Components of the model include:
-- Timeline Components - For each lesson the videos include -
- Introduction
- Inquiry and Content Devel opment
- Instruction
- Student Participation and Teacher Facilitation
- Assessment and Evaluation, and
- Wrap-up.
Preservice teachers can access any or all components of each lesson and can review any sections they
wish.
-- Reflective Interviews and Commentaries -
- pre- and post-interviews with each teacher, using a semi -structured interview protocol
- atext-based reflective follow-up by the teachers after they view the final tape of their lessons.
- commentaries by one subject-matter and one technology expert, as well as a peer-expert teacher.
-- Teacher’s Lesson Plan
-- All Lesson Materials

Example Lessons

Fifth-sixth grade mathematics. To teach fifth-graders ateacher wrote alesson on Archimedes Spiral for her
class of gifted students. In her introduction she helped students recall what they had learned about natural spirals
earlier.

She then showed a PowerPoint presentation she devel oped in which she used illustrations and an animation
to show how the spiral has been used in history and today. She also developed a Quicktime movie to show students
how to build their own Arichimedes-type spirals, which formed the basis of the student activity. Students also
searched the web to answer questions about the spirals and developed their own short presentations. (See Figure 1.)
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High-School Language Arts

A high-school teacher used technology to motivate lower-level studentsin an English class. She has found
that building challenging lessons using the web has helped her increase these |lower-achieving students’ successful
completion of this English class. The teacher used a PowerPoint presentation to introduce her studentsto their four-
day what she called “focus lesson,” about King Arthur. She suggested web sites students could usein their
challenge, but students explored beyond these sites aswell. Students built cases for who King Arthur might have
been, and where Camelot might have been. They used “Inspirations” softwareto plan their case, and then were
tasked with making a presentation to the class presenting their ideas with supporting rational es.

First-Second Grade Mathematics

An elementary-school teacher used a Smartboard to teach her students about finding the area of rectangles
using coordinate grids and rows and columns.

Junior-High Technology

An eighth-grade teacher taught students in her multimediajournalism class how to use digital camerasto
produce images and then how to edit those images using vector graphics programs, thus working on state
technology skills standards.

Implications

Formative evaluation is an integral part of the field-based PT3 project. Thefirst three sets of "Best
Practices" lessons, interviews and critiques are currently being evaluated. Both preservice and inservice teachers are
reviewing the materials. Surveysand interviews are being used to collect learning and attitude data.

Our future plans also involve refining the interface and devel oping web-based delivery systems that will
allow usersto comment on segments of video, by time-code, and share their comments with others. It ishoped that
these types of discussions will support technology integration instruction in methods courses.

We also look forward to conducting research on ways to scaffold and support teachers learning about
effective teaching in math and science and about technology integration.

We anticipate that access to the "Best Practices’ videos, lesson materials, reflective interviewsand
commentaries, both by PT3 teachers and all teachersin the state, will enhance teachers' successin integrating
technology into their classrooms. Their use of technology will go beyond using computers astoolsto allowing their
students to learn in innovative ways using afull range of technologies.

(The “best practices” videocase database can be accessed at http://129.219.22.87:89/index2.html using
username and password “web” and viathe Arizona K-12 Center’ sweb site.)
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Alternatives for Assessing Learning in Web-Based Distance Education Courses: A
Brief Report

Wilhemina Savenye, Arizona State University

Introduction

The World Wide Web isincreasingly becoming the technology of choice for delivering courses and
programs at adistance. The web offers us many means for delivering material's, including those developed using
multimedia audio, visuals and video, along with providing internet-based telecommunications tools. At the sametime
distance delivery necessitates careful instructional design and use of evaluation to ensure quality of instruction and
student successin learning (Moore & Kearsley, 1996; Simonson, Smaldino, Albright & Zvacek, 2003.)

Distance education can be defined in many ways. Rumble (1997,) for instance, stresses the physical
separation of learner from teacher, and adds that often distance courses use self-study or independent-learning
approaches. Mclsaac and Gunawardena (1996,) too, emphasi ze the distance between learners and instructors.

Moore and Kearsley’ s definition of distance education provides details to engage usin our discussion of systematic
design and eval uation of web-based learning:

Distance educetion is planned learning that normally occursin a different place from teaching and as a
result requires specid techniques of course design, specia ingructiona techniques, specid methods of
communication by eectronic and other technology, as well as specid organizationa and adminidrative

arrangements (1996, page 2.)

Calvert (1989) broadens the definition of distance education to include learning that occurs not just at a
distance, but asynchronously. Many studentsin higher education today, for instance, enroll in distance courses not
because they live far from campus, but because they prefer the scheduling flexibility such courses allow.

Web based courses for distance delivery may take many forms. McGreal (2000) describes athirteen-level
taxonomy of courseswhich vary in their degree of distance capability and mediation. Courses may typically,
however, be fully web-based, or hybrid courses that include some campus meetings, or may include web materials
only as supplements.

Whatever form a distance course viathe web takes, formative evaluation can improve itsinstructional
design, activities and materials. Rumble (1992,) for instance suggests that four main categories of factorsto usein
evaluating the success of distance courses include opportunities for access, completion rates, quality of the output
and cost-effectiveness. Freeman (1997) adds that baseline data such as data from other similar courses may be
collected, as can market share information, enrolments, and graduation and placement rates. Thorpe (1988)
recommends determining the effects of counseling, advising and student guidance.

Eval uating the success of counseling, advising and guidance provided to students. Kahn and Vega's
(1997) suggest additional factorsto consider in evaluating web-based courses.

In the upcoming sections of our paper we will first focus on evaluating web-based materials that form all or
part of courses or training programs. Then we will discuss methods for evaluating stand-alone web-based learning
software.

Evduating Distance Education Courses

While the focus of this paper is on assessing student learning as part of evaluating web-based courses, a
brief review of other data useful in evaluating courses enriches the context of course evaluation.

Instructional Design Reviews

The American Council of Education’s“Distance Learning Evaluation Guide” (1996) describes guidelines for
evaluating distance courses, in an approach that Dick and Carey and Carey (2001) would call “instructional design
review.” Inthisapproach evaluators review factorsincluding the learning design, objectives, materials, technology,
and the content material. In more data-based approaches to eval uation, data are gathered regarding the effectiveness
of the course related to various factors, including course implementation, student and instructor attitudes and
student learning.
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Course Implementation

Data may be collected to determine how well the course isimplemented. For instance students might be
asked their perceptions of the technical quality of multimedia materials, and how easy it was for them to access these
materials, given the various types of internet providers, with related bandwidth, they may use.

The success of marketing efforts and the students’ successin using, and access to, support services may
also be measured. In addition to surveys and interviews, archives of use data may be examined.

Attitudes

Typically student satisfaction with aweb-based course and materials is a concern in evaluating the success
of the course. Satisfaction of other participants, such asinstructors, technical staff, and eventual employers may
also be determined. Overall satisfaction and perceptions of value are important, however, often just asimportant are
student attitudes toward specific aspects of the course. Student attitude data may be used to improve access to the
course materials, specific materials and activities, etc.

Attitudes of students, instructors and staff are usually measured using questionnaire and interviews,
however observations, and transcribed online discussions may also be used.

Assessing Student Learning in Web-Based Courses

Student learning is arguably the most important determinant of the success of a web—based course.

L earning can be measured in many ways, depending upon the course goal's, subject matter, institution, students and
setting. Studentsin courses such as these, that require considerable student motivation and self-discipline require
ongoing feedback from assessments. In addition, different measures of learning are valuable to a broad range of
students (Dabbagh, 2000; Ko & Rossen, 2001.) Multiple measures of performance also enhance security, as
instructors can compare student achievement across several measures (Ko & Rossen, 2001.) It is often useful to
collect baseline datato later determine the quality of acourse. Pre and posttests can also aid instructors.

It isalso recommended that assessment measures match the varieties of learning outcomes taught in a
course. For instance, Bloom and his colleagues built ataxonomy of cognitive outcomes (1956.) Gagne (1985) has
classified varieties of learning as cognitive strategies, attitudes, motor skills, verbal information, andintellectua skills,
which are further subdivided.

Gagne (1985,) Dick, Carey and Carey (2001,) Smith and Ragan (2000,) and others have devel oped research-
based strategies to help learners master objectives which fall into these categories of learning. For instance, they
discuss strategies, based upon the social learning theory of Bandura (1969,) for learnersto master attitudinal
objectives. Another view of learning design isthat that uses multiple measures and fosters many categories of
learning isthat of DeNigrisand Witchel of the University of Phoenix (2000.) They suggest developing lessons that
include individual study, online lectures, open-ended discussion, group projects and weekly summaries.

Keeping in mind the many types of learning outcomesthat might be measured, in the following discussion
we will outline various types of assessments that can be employed both in measuring student progress and in
evaluating the effectiveness of web-based courses.

Exams

Many courses, subjects, settings and learners lend themselves to quizzes and exams. These are especially
useful for assessing background knowledge, verbal information and concepts, but may also be employed to measure
intellectual skills. Freeman suggests devel oping assessment systems (1997.) Whether instructor or computer-
scored, the format of the assessments may include closed-book, or open book exams, portfolio assessments as well
as learner-negotiated assessments. It should also be determined whether the exam isto be taken at afixed time or on
demand. Inweb-based coursesinstructors or the development team can determine for how long atest will be
available, such as 24 or 72 hoursonly. Also achoiceiswhether it may be taken once only, alimited number of times,
or, especially with multiple forms of the exam, until the learner masters the content. 1t may also be determined that
students need only retake parts of mastery exams.

Test security, plagiarism and cheating are issues in most educational settings. Some instructors and
administrators are concerned that students might share answers to exams or that the person submitting an exam (or
even an assignment) is not the student enrolled. For these reasons, though exams may be taken online, some
instructors and organizations, such asin many open universities, have regional centersto which studentstravel to
take proctored exams. In the United States many university testing centers are collaborating so students enrolled in
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distance courses may complete proctored exams at a university center nearby. It could even be arranged that
someone proctor an exam in atrainee’ swork setting.

Many instructors with large numbers of students and little help choose to rely on computer-scored exams.
These need not test only verbal knowledge, of course, as sophisticated multiple-choice tests, if well-designed, can
measure all levels of intellectual skills and deep knowledge. Many web course-devel opment software systems
include a system for building and scoring exams. Usually items need to be multiple-choice, true/fal se, matching, or
short-answer. However, most systems allow for combining these test items with instructor-scored open-ended or
essay items.

These tests may take considerable time to develop, however they save the instructor from many hours of
scoring. Most systems also provide immediate feedback to students, afeature students value. These systems also
typically provide considerabl e aggregate datato instructors and designers about student performance and the exam
itself, which can aid in improving the exam.

Many good resources exist for test question design. Dick, Carey and Carey (2001,) for instance, provide
guidelines for types of test items which can be used with various types of behavior stated in objectives, such as
“identify,” “discuss,” “solve,” “develop, and “generate.” Harrison’s book on designing self-directed learning
provides suggestions for how to write multiple-choice, true/false, and free-form questions (1999.)

Sdf-Evaluation

Several open learning specialists recommend devel oping self-assessment questions for students. Race
(1994,) for instance, describes open learners’ need to learn by doing as a powerful incentive. He then adds that they
must regularly find out how they are doing. He suggests that self-assessment questions may also be called
exercises, activities, or self-checks or self-tests. Some designers might consider all of these practice, rather than
assessment, activities, however they are useful not only to students, but to instructors and designersin evaluating
student progress. Race suggests helping learners to apply what they are learning by making decisions, extending
their knowledge, and diagnosing what they still need to learn. He concludes by providing guidelines for writing,
using and providing feedback on self-assessment questions.

Thorpe (1988) suggests that learners regularly be asked to monitor their learning, often with the aid of forms.
Thisislikely to prove very effective, aslearners' self-study and self-regulation skills are critical to their successin
web-based courses. Hansen (1998) recommends using self-eval uation with young students, hel ping them monitor
their own learning, often by using portfolios.

Some instructors require students to keep weekly journals or logs, in which they reflect upon what they are
learning and how they put the course ideasinto practice.

"o ” o

Online Discussions

Online discussions may be used simply to enhance participation in a course, or for both practice and
assessment. In our course we use Blackboard, which has an easy-to-use discussion component. We set up
Discussion Forums for each topic in the course, aswell asfor socializing (our Online “ Café,” as suggested by
Muffaletto, 1997) and in which students “meet” to choose projects and partners. Early inthe course the instructor
moderates the discussion by posting study and provocative questions for each week. Later in the course, students
do the moderating. We have found in all our courses, that some points must be given to keep the discussions going,
though many students go beyond the required discussion postings. We require them to post at |east once during
thefirst half of the week to answer the discussion questions, and then at least once during the second half of the
week to reply to another student’ s posting. (cf. Savenye, 2000.) Conferencing systems can also be used to hold
discussions.

Moderating

By moderating a discussion, studentstell usthey learn far more than by simply answering the instructor’s
study questions. Usually they work in pairs, as, again, we have found they feel more a part of the course, if they do
not alwayswork inisolation. Typically moderators must read the topic readings and resources ahead of time and
post study and discussion questions by the first night of the week the rest of the class will be discussing the topic.
A few days after the conclusion of the week’ s discussion, moderators post a summary of the key points discussed
during the week.
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Individual and Group Projects, Papers, and Portfolios

In many web courses students write research papers and essays as they do in campus-based courses. They
typically submit papers either viaemail or a“digital drop box,” in the case of Blackboard 5.0. We have found the
drop box isvery expedient, in that it keeps all submi ssions from one course together and not mixed in with our
hundreds of emails, keeps our email account from filling too quickly, and allows usto easily send feedback to
students. It isimportant to aid students’ learning by sending them feedback in atimely manner. We have found it
critical to focus on this, asit is easy to neglect students we don't see face-to-face, when those on campus are
clamoring for attention.

An advantage of aweb courseisthat students’ papers can be posted for other students to enjoy, learn from
and discuss. Instructors may wish to allow students to revise papers before posting them for othersto read. Longer
papers may be uploaded to course content areas; we have also asked students to post shorter essaysin the
Discussion Forums, to promote deeper discussions on sometopics. (For additional views of web-based learning in
composition courses, see Savenye, Olinaand Niemczyk, 2002.)

In many courses, students are required to develop projectsthat are not strictly papers. For instance, in one
of our courses students develop instructional plans. They also may develop instructional software, such as
multimedia software for learning, using the web, or using development software such as Authorware or Director.
Other students develop PowerPoint presentationsto usein lessons. For any projects, it isagood ideato develop
very clear directions and assignment guidelines, aswell asto make clear rubrics, checklists or rating scales available
to students at the start of the project, so they know what is expected of them and how they will be evaluated.

In fully web-based courses projects can be submitted via the web system to the instructor, but it isusually
beneficial to have students post their projects, if possible, for othersto view. Usually these are posted on their
student web pages, but instructors may choose to post projects to the course web site.

Inall of our web-based courses we support and require that students devel op some projects as members of
groups. Not only doesthis enhance the social aspects of the course and make it more enjoyable (usually) for
students, but they may learn from each other as much as from the instructor in thistype of setting.

Many schoolteachers now have extended thisidea of group collaboration to having students work with
others from around the world. For instance, many teachers pair students up with electronic pen pals, not only to
learn about cultures and language, but about science topics, for instance, in which students collect ecological datain
two environments and compare them.

All studentsin agroup may be awarded the same grade, or the instructor may have them submit some
documentation regarding what each person did. Some instructors also have students rate each other’ s participation
on theteam. DeNigrisand Witchel provide an evaluation form which students can use to rate the performance of
their group and of group members (2000.)

Portfolios are sometimes used to assess student learning in individual courses or as the culmination of their
learning in an entire degree program. Freeman contends that portfolios are ideal assessmentsin open learning
systems, as the student determines to alarge degree how to portray his or her achievements (1997.) He suggests that
managing portfolio assessments can be accomplished provided learners are given clear directions and guidelines and
that the assessment criteria be made clear to them. .

Reviews

In some of our courses, especially those in which students write research papers or essays, students
indicate they benefit greatly from peer reviews. Usually students send each other these early drafts viaemail. We
have found it useful to make this arequired component of the course and to provide students with acertain
percentage of points for participating in these reviews. In some courses such on Composition or Literature, criteria
may be used to assess the quality of students' reviews of each other’ s work.

Another type of review isexemplified in courseware reviews. For instance, in our course for instructors who
wish to learn how to integrate technology into their teaching, students are required to evaluate instructional
software, videos, web sites and other technology products. We have developed an evaluation form for them to use
in doing their reviews. Thistype of project could easily be adapted to other subject areas, such as studentsin
advertising courses reviewing ads, art students reviewing art works, or studentsin design or architecture reviewing
projects, materials and designs, all of which could bein“real” or “virtual” form on the web.
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Other Assessment M ethods

In web-supplemented or hybrid courses |earners are often expected to come to campus regularly to make
presentations to their colleagues. In fully online courses we have found a version of this can be accomplished by
having students post their projects for all to view and moderate a discussion about their project.

“Live” chat in many systems can also be used for students to make presentations. In Blackboard, for
instance, a student can draw on awhite board or go to aweb site they devel oped and/or wish to show for all to view.
At the same time students can then hold alive discussion. With our system students send the instructor
PowerPointsto post, but in some systems, students can also make such “live” visual presentations.

Conferencing systems can also be used to allow students to make presentations.

Intraining settingsit is becoming increasingly more common for evaluators to be called upon to determine
the degree to which the web courseis successful in helping trainees perform well on the job, not just while they are
training. With careful planning and diplomacy it is often possible for evaluators to conduct observations of trainees’
actual performance on job tasks or sometimesin closely-related simulations. Such observations can be conducted
using some of the methods of qualitative researchers (cf. Savenye & Robinson, 1996.)

To our discussion Ko and Rossen add suggestions for using computer and web-based simulations to both
provide practice and assess learning. They add that role-playing and live or written simulations can be used, aswell,
as online debates (2001.)

In some open systems learners negotiate their assessments. Freeman recommends management decisions
are made as to the parameters for these assessments, what can be negotiated, and the recording systems for course
progress aswell asfor units of credit (1997.) He adds that instructors and tutors then are responsible for explaining
the parameters to |earners, agreeing together on learner plans, monitoring and recording progress and “ signing-off”
at completion.

Conclusion

It is hoped that this discussion of the wide variety of means to measure student |earning in distance courses
may aid instructors and designers in developing web-based courses, as well as evaluating their success. Therange
of tools and techniques available for distance learning will continue to expand in the yearsto come. At the same
time, the convergence of technol ogies may enable our courses to become more powerful and more easily delivered.
We expect our choices for assessing student |earning to expand and become more powerful aswell.
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Abstract

We describe Vizlt, a visualization software program we ae prototyping to serve two audiences: 1)
learners, and 2) instructional designers. Vizlt facilitates learners’ construction of meaning and provides
instructional designers with tools to create visualizations of concepts. Given Vizlt, students and
instructional designers are able to illustrate causal, sequential, oppositional, hierarchical,
chronological, mathematical, comparative, and categorical relationships. They can also directly
represent concepts whose physical attributes have been clearly describedin text.

Theoretical Framework and Background

Quality instruction provides learners with opportunities for practice with feedback, revision, and reflection
(Cognition and Technology Group, 1999). Students need to actively engage in learning activities that provide them
with opportunities to negotiate meaning internally as well as socially, rather than passively receive explanations of
phenomenon from those in the know. Constructivist learning theory suggests that students need to build
understanding in the context of mentoring from their teachers who help them find interrel ationships among concepts
(Bransford, 2000; Fosnot, 1996, Reigel uth, 1999).

Complex concepts presented in texts often contain interrel ationships that are difficult for studentsto
understand. Braden (1982) reported that inherent structure existsin averbal text and that rendering the subject asa
visualization of thetext’s structure supports understanding. Text structures include causal, sequential, oppositional,
hierarchical, chronological, mathematical, comparative, or categorical interrelationships. Learners can use visua
conventions to organize their thoughts and represent these structures as they construct knowledge of concepts
(Dodge, 1998). Students who are unable to construct representations of concepts to display their understanding
probably do not deeply understand that concept. According to Perkins & Unger (1999), in order to constitute a good
understanding of concepts, students must construct their own mental representations. One strategy to accomplish
thisis student-generated visualization. This strategy has the added benefit that after students visualize concepts on
paper or on computers, teachers have concrete representations of their students’ understandings that allow them to
identify misconceptions, assess learning, and provide feedback.

Visualization isadifficult but powerful study strategy. When students are able to manipul ate images during
knowledge construction, they tend to engage in the meaning-making process and understand and remember
concepts (Jonassen, 2000). Research provides evidence that students can study efficiently by generating concept
maps, which demonstrate their understandings of how concepts are related to one another (Anderson-lnman & Zeitz,
1993). In ameta-analysis exploring the effects and impact of concept-mapping on learning, Horton, McConney, Gallo,
Woods, Senn, & Hanelin (1993), found that concept-mapping raises achievement and improves attitudes toward
learning. Also, Cifuentes (1992) and Cifuentes and Hsieh (in press-a, in press- b) found that college students who
visualized interrel ationships among science concepts in their hand written study notes performed significantly higher
on atest than those students who did not visualize such interrelationships (p= .02, d =. 57).

In addition to the potential for visualization to facilitate |learning, visual conventions need to be part of the
repertoire of toolsthat instructional designers use when creating packaged instruction (Wileman, 1993). These
professionals need to be able to create visualsthat clarify concepts and illustrate interrel ationships among multiple
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concepts. Visuals such as diagrams, timelines, tables, charts, and causal chains facilitate understanding for students,
and therefore, instructional designers need to be able to use them flexibly.

Computer-Based Visudization

Computer-based programs such as Inspiration, VisiMap™, and AppleWorks Draw and Paint can be used to
foster visualization. These programs have become pervasivein today’s schools. They can be used to provide access
to avariety of tools that might help students to visually organize and represent what they know. These tools make it
easy for studentsto create, manipulate, and edit shapes and images to reveal interrelationships and information. In
this capacity graphics programs function as “mindtools’ extending and supporting learners in reorganizing their
cognitive structures during learning (Jonassen, 2000). Computer-generated graphics created by learners offer several
advantages over pen and paper, such as ease of manipulation of graphic representation, ease of subsequent revision,
dynamic linkage of concepts, and generation of sophisticated looking graphics by students with undevel oped artistic
skill (Anderson-Inman, Knox-Quinn, & Horney, 1996).

Several research studies have provided evidence that computers can be used to support and enhance
independent study (Anderson-lnman, 1992; Anderson-Inman, KnoxQuinn, & Horney, 1996; Anderson-Inman,
Redekopp, & Adams, 1992; Tenny, 1992). These studies explored the effects of computer-generated concept-maps
and outlines on learning. The use of computersin the externalization of students’ knowledge structures enriched
individuals mental models for organizing, retrieving, and using knowledge (Williamson, Jr., 1999).

Although visualization has been found to facilitate learning, studiesindicate that most students are
unskilled at visualization and require training and experience in visualizing throughout their K-12 experience
(Cifuentes & Hsieh, in press-b). Application of metacognitive strategies such as visualization requirestraining,
discipline, and lifelong practice. Therefore, training in metacognitive strategies in a computer-based learning
environment can help children to use computers wisely and study more efficiently (Lee, 1997).

Vizlt

In response to the need for instruction in and experience with visualization, we are developing Vizlt, a
visualization software program that scaffolds students' construction of meaning while they study. It incorporates
tools much like those in Inspiration™ and AppleWorks™. In addition, it offers a pal ette structure that requires users
to identify the underlying structure(s) of atext-based concept, provides guidance regarding appropriate tools to
select for visualizing that concept, and scaffol ds decision making while the user visualizes. The program includes a
database of examples designed to teach users how to distinguish and represent interrel ationships within texts.
Students can use the data-base to develop and practice visualization skills.

Vizlt isdesigned to serve two audiences: 1) learners, and 2) instructional designers. Learnersin grades four
through college can use Vizlt to analyze text and visualize concepts. Instructional designers can use the software to
illustrate materials for diverse learnersin many different types of settings.

Our Design Process

For our design of Vizlt, we followed arapid prototyping model (Tripp & Bichelmeyer, 1990). In our planning
phase we focused on identifying the underlying structures we wanted to support, developing visualizations for each
of these structures that could be used to represent a variety of relationships within those structures, and determining
methods for supporting studentsin identifying underlying structuresin text passages and creating accurate
visualizations. This processled usto anumber of design decisions. For example, we decided to include a tabbed
palette that lists the underlying structures students can visualize so that students are constrained to think in terms of
these structures. For each underlying structure, we created a set of "stamps" that students can use to create
"instances" of that particular structure. For example, Figure 1 shows the stamps for the Cause'Effect structure on the
left margin of the screen. These stamps constrain the number of choices students can make in creating their
visualizations. Finally, we developed a number of scaffolds to guide studentsin the process of developing
visualizations. These scaffoldsinclude a"prompts” field, which suggests what students should do next and asks
questions to promote reflection; a"Show Me How" feature, in which an expert models creating visualizations of
relationships described in text passages; and an "Examples"’ feature in which students can look at completed
visualizations from simple to complex.
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Figure 1: The Design Document for Vizlt, showing the project specifications and use cases.
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The design phase of our process focused extensively on creating an interface for the tool, and on gathering
and developing text samples for usein the scaffolds. One particularly challenging aspect of this phase was
determining how to develop design documents that faithfully represented our designs to the project programmer.
What made this aspect so complicated is that the programmer lives at a distance from us, so impromptu
conversations were difficult. Our solution was to create an interactive design document in Macromedia Director. In
addition to presenting amockup of theinterface for the tool, this document includes rollovers of each of the interface
features that specifies what each does. It also includes a series of use cases. Each use case presents atask that
users might want to perform, then lists the stepsin performing that task. Use cases are effective at communicating
functionality of the tools as they are used together. In thisway, our design document functions as an "interactive
storyboard," illustrating how various parts of the program appear, specifying how each element functions, and
offering examples of how these elements are used together to create visualizations.

Currently, our project isin aprototyping phase. When programming is complete on the initial sections of
thetool, we will test their effectiveness, make revisions, and then design additional sections.

Conclusion
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Vizlt software provides students with training and experience in visualization, a metacognitive skill that
leadsto learning. In addition, it providesinstructional designers and teachers with toolsfor creating visuals for
facilitating student learning. The Vizlt interface includes “ stamps”’ and “instances’ that can be added to a content
field to illustrate interrel ationships among and within concepts. It scaffolds creation of visualizations thereby
supporting metacognition and domain expertise (Reigeluth, 1999). Visualizers gain conceptual understanding (what?)
and theoretical understanding (why?). With Vizlt, students and instructional designersillustrate causal, sequential,
oppositional, hierarchical, chronological, mathematical, comparative, and categorical interrelationships. Thetool
requires students and designers to address the question, “what is the underlying structure of agiven text or written
concept?’ It then scaffolds their cognition through the process of clarifying the answer.
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Abstract

This paper will provide an overview of strategies to promote collaborative learning in online
communities from the per spective of the designers or community facilitators, particularly the strategies to
help establish and strengthen the connections between community members. Related theories and
research findings will be reviewed briefly and the emphasis will be given to the demonstration of such
strategies in existing online communities for professional development, especially how they are used by
designers to achieve the desired goal of connecting members to construct knowledge collectively in the
online communities for professional devel opment.

Introduction

One major difference between online communities for professional development and other virtual
communitiesisthat they are mainly concerned about how members will gain some advances related to their
professional field by constructing knowledge through online interaction. The created knowledge is meaningful not
only to the membersin the virtual community where it was created, and but also to all the professional practices and
knowledge base of the field. Thisis achieved with the joint effort of community designers and members. Specifically,
online knowledge construction is one of desirable results of the process where designers provide various support to
members to ensure the success of human-computer interaction and human-human interactions (Barab, in press). The
latter has been given more attention (Barab, 2001) in that it has been realized that it isin such interactions that
members conduct task-driven or social-emotional communications (Hare & Davies, 1994), create their identities and
build their online social networks. These interactions significantly impact the growth of the group and the
construction of knowledge.

The paper will focus on design strategies to support collaborative learning in online communities for
professional development. Special attention is given to strategies to support newcomers, help establish connections
between old-timers and newcomers to create “ apprenticeship” learning opportunities, and to facilitate membersin
locating information for their practices or personal knowledge construction. Examples from several online
communities for professional development, such as TAPPED IN, Math Forum, and MediaM OO as well as examples
from other virtual learning communities are used to illustrate how the strategies are realized in those communities.
The strategiesinclude: (1) the use of metaphorical design to create a shared context; (2) the use of virtual objectsto
establish connections; (3) designers’ support for visitors and novices; (4) designers’ support for communication; (5)
designers’ support for knowledge construction.

Metaphorica Design: Cregting a Shared Context

In physical communities of practice, the socialization structures such as buildings, plans, and schedules
have been so integrated into the traditional |earning process that they become tacit and almost “invisible”. A
challenge for the designer isto create a shared context for members with diverse background. One approach to
address thisissue isto use metaphorical design and making the socialization structures transparent (Dirckinck-
Holmfeld et a, 1999). For example, designers of TAPPED IN (www.tappedin.org) use a building metaphor to create a
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sense of time and space. The floor plan (see Figure 1) provides alayout with objects that members are familiar with,
such as whiteboard, elevator, café, and library. A corollary of such design isthat it isintuitive for membersto
navigate and natural to define their roles since the virtual world bear great resemblance with the physical world that
members encounter in their daily practices.

Figure 1. Floor Plan of TAPPED IN (from www.tappedin.org)

Similarly, like any other organizationsin physical settings, online communitiescan have their own event
calendars and newsl etter to inform members of coming events of the community to provide a shared context.

Another strategy that is common in many communitiesis that members are allowed to inherit or even create
objects. These objects serve important purposes that will be described in detail in the following section.

The Use of Virtual Objects to Establish Connections

Designers can use virtual objectsin various ways to establish connections in the community. In some
communities, artifacts such as virtual objects are provided by the designers and members can make a copy and edit
them whilein other communities members who get permissions from community administrators can program their own
objects (Bruckman, 1995, 1997, 1998). The use of virtual objects serves several purposes. First, virtual objects
especially pets, personal items give members companionship and alleviate their loneness since they can interact with
objects before they establish connections with other members. For instance, in Tapped In, there are commands
available for membersto look at an object, give an object to somebody, take an object from another person or simply
drop the object. More importantly, they are important in building connections. For instance, old-timers may have their
own virtual officesthat they can introduce newcomer to. It also can be a place where they give virtual classesto their
students or have workshops for their colleagues. Sometimes such offices can gradually become public places where
many members/friends have gatherings or where community events are conducted. These offices, not only help
building the relationshi ps between community members, but as the offices become part of the community
possession, the bond between the member(s) who created them and the community has been strengthened. The
process can be more rewarding if some membersjoin the designersin creating objects for the community such as
member directory, as documented in MediaM OO project (Bruckman, 1995).

Thus, virtual objects can be a powerful tool for designers to build rel ationships between members and
strengthen the connections between members and their community.

Support for Vigtors and Novices

Every member in the community starts as avisitor and then a novice before they become “formal” members
of the community. This means that the assistance that designers provide to support “ peripheral participation” (Lave
and Wenger, 1991) greatly affect the growth of the community. The following are various supports available for
visitors and novices.

For visitors and newcomers of acommunity, it is sometimes overwhelming to find some many newsgroups,
mailing lists, and Web-based discussions that are conducted in them. Devices for them to find their way to their
subgroups should be available. For instance designers of Mathforum (www.mathforum.con) provide “i “ at the end
of each discussion group for newcomers' reference.
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Discussion Groups

Qt. math. undergrad i klZ. ed. math i
amte i mathedcc &
mathed-news i
ap—calc i mathedu i
ap—stat i math-learn i
calc—reform i mathga i

math-history-list i
Figure 2. Screen shot for discussion groups (http://www.mathforum.com/discussions/)

If the user does not know what the discussion group is about, they can click on the “i “ button for
information on the purpose of the discussion group, how it can be accessed, whether it is moderated, aswell as
where to obtain detailed information on the discussion group, asindicated in Figure 3.

About kl12. ed.math

Public Discussions at the Nath Forum

The focus of klZ.ed.math is on general math teaching questions. This
group can be accessed in several different ways:

1. As a Web-based discussicn

Read, search, and post messages within the Forum s
klZ. ed. math Web discussion.

2. As a Usenet newsgroup
View klZ. ed. math within the newsreader of vour cholce.

As of 1 August, 1997, this newsgroup is moderated. Please read the
klZ. ed. math charter for the rationale for converting to moderated
status, purpose of the newsgroup, policy of how a message gets posted
to klZ. ed. math, and additional resources and information.

Figure 3. Information on the discussion group of k12.ed.math from
(http://www.mathf orum.com/di scussions/about/k12.ed.math.html )

Such tools can be built into the system, which makes it convenient especially for newcomers or visitor to
check out the community.

There are other tools that can be used to help newcomers or visitors to get connected with more established
members of the community. For instance, in TAPPEDIN, once you log in asamember or aguest, you can find out
who isin the same place (café, library, your virtual office) and brief information on them, if he/sheis amember of the

community. Thefollowing is a screenshot of information | found out about BJB, avolunteer at help desk, when |
™
@

registered as aguest and clicked onthe* ®®  ” jcon from theright (Figure 4. Note: permission was obtained from

BJB). Novices who would like to know more about the old-timers they come across can click on the linksto their
homepage to find more about their work and life and start to build personal relationships offline. In some cases,
members' picture isavailable and communication between novices and old-timers can become personal and
interesting. Once apprenticeship (Collins, et al., 1989) has been formed between new members and old-timers, it is
more likely that novices will come back for more information or to connect to other members of the community.
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Hong [guest]

Figure 4. Information on an old timer of the community (www.tappedin.org)

Making communication commands from day 1 available for visitors and novicesis aways a strategy to help
them to find assistance from other members and thus facilitate relationship building in acommunity. Thiswill be
elaborated in more detail in the following section --- support for communication.

Support for Communication

Invirtual communities, most of the communications are text -based and it is difficult to get “ personal”
without sounds or pictures. To facilitate collaboration between members, it is necessary for designersto havea
variety of communication channels as well as other devices that help members express their emotions and feelingsin
their onlineinteraction.

Various channels of communication should be provided by the community, including asynchronous
communication such as threaded bulletin boards, synchronous communication such as virtual chat, aswell as
traditional communication modes such as organizational conferences. Also commands for private and public
communication should be made available. The commandsin Table 1 are used in Tapped In and the mode of the
communication (private or public) and how they are used for communication based on my personal experience aswell
as what other researchers have found about communication in MOO environment (Cherny, 1999).

command Private or Public Used for Talk...

/Say <text> public Within aroom

/emote <action> public Within aroom

/To <person> <text> Public Within aroom

/whisper <person><text> private Within aroom

/page <person><text> private Across room boundaries
/think <text> public Within aroom

/sign <text> public Within aroom

Table 1. Basic MOO communication commands

Although most of the available communication commands are for communication within the same room,
/page <person><text> command can be used to talk to members at other locations. Also the command “/who” will
provide alist of memberswho are online, for how long they have been connected, whether they are currently active
online, aswell as where to locate them. It should be noted that in Tapped In, the communication tools are available
from day one and they are conveniently placed where users especially novices need to refer to from timeto time for
their onlineinteraction.

Although commands such as /emote <action> enables members to show their feelings with behavior,
graphic representations of facial expressions called “ emoticons’ have been widely used to express emotion and
feelings in computer-mediated communication. Research indicated that though emoticons were not weighted as
much as verbal content by the users, they had the same impact as verbal content of shifting interpretation in the
direction of the negative element when there was a negative message aspect to the emoticons (Walther, 2001). Thus
such devices to some extent add more emotional cuesand “social presence” (Gunawardena, 1995; Gunawardena et
al., 1997) and reduce potential misunderstanding in communication.
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Some researchers (McL ean, 1999) suggested that support be for “ meta-communication”, the communication
about the process of knowledge building, in addition to the support for articulation of the “substantive” learning
itself. Thisis more directly related to devices for reflection and support for knowledge construction, which isthe
focus of the following section.

Support for Knowledge Congtruction

Instances of knowledge construction occur in the most common discussions and chats. In online
communities, most of communication is asynchronous and thus provides members with sufficient time to
contemplate, speculate and reflect, which makes the quality of interaction superior to that of face-to-face interaction
(Jonassen et al, 2001). In addition, various other devices should be employed by designersto foster knowledge
construction that originates from valid argumentation which derives from logical processes and is based on
established standards for argument form and content (Derry et al., 2000). The following isareview of such strategies
that have been practiced in some communities.

One effective strategy in helping learners produce quality interaction is to provide scaffolding to guide
online discourse. This strategy has been successfully implemented with young learners at L earningForumTM
(Scardamdia & Bereit, 1996 from Jonassen, 1999) by having students select various names (my theory, | need to
understand, new information) for preparation of their messages, asillustrated in Table 2. These names “serve as meta-
cognition toolsfor learners to reflect their thinking process and meta-communication (McLean, 1999) for studentsto
communicate with each other their thinking.

Problem (Andrea): How does a cell function?

My Theory (Andrea): I think a cell functions by oxygen coming into the cell and the cell then can do itswork
by breathing.

My Theory (Jane): | agree with your theory, but when the cell functions| don’t think it is breathing. |
think that the oxygen you're breathing inisdoing it.

My Theory (Sue): I think acell functions by the “things” inside itself. (organelles)

I Need to Understand How does the oxygen get into the cell, if the cell really does breath oxygen?

(Andrea):

New Information (Andrea): | found out that the cell takes food and oxygen in through the membrane. This

happensregularly. The cell then changes the food and oxygen into energy. It usesthe
energy to do itswork.

I Need to Understand How do the food and oxygen get to the cell’s membrane?

(Andrea):

My Theory (Andrea): I think there are very small tubes that lead to each other and the food and oxygen go
down those tubes and into the cell through the cell’s membrane.

My Theory (Sue): | disagree with your theory, Andrea. | think that the oxygen and food go into the cell

automatically asadaily process.

I Need to Understand (Sue): What does the oxygen do when it getsto the cell?

My Theory (Andrea): Thisiswhat | think the oxygen does when it getsto the cell. | think that the oxygen
goesinto the cell through the membrane and then it goes to the nucleus whereit is
turned into energy.

Table 2. CSILE discussion note, from Jonassen (1999:129)

Along the same line, scaffolds specific to teachers' professional development can be devel oped based on
research results. It was found that stories and narratives are good sources for teachers to exchange ideas and learn
from each other. Thus a case-based database can be created to collect stories and help community membersto share
their experience. Figure 5 provides an illustration (Jonassen, 1999) of how this may look like.
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Laypout #1 ﬂ

Type of Conference (R agUlarly Scheduled

Classmom Placement L 2arning Support

i Reason for Conference  |Eehavioral |

Fecords:

1 Goal of Conference | [ 2acherwanted control over parents during conference

Plan ETeacher insists on parents not speaking until end of canference
Urzorted

Result of Conferance EDisaSternua, parents walked out.

Reflection by Teacher iHe more flexible and interact with parents

= et St BT | should have "included” the parents inthe conversation from the heginning.

srory i wras a new teacher and was on guard far my first set of conferences. | was
determined to show whowas "boss". 1 did all the talking and asked the
parents not to say anything until end. Each time they interupted me, | asked
them naot to. By the end of the conference, they were clearly put off. They didn't
ask guestions, and got up and walked out.

Figure 5. Database of teacher stories, from Jonassen (1999:161)

Once the database is in existence, knowledge maps or concept maps (Hewitt & Scardamalia, 1998) should be
created by subject experts or assigned group membersto assist members in locating information. Such mapsgive
members avisual display of both the knowledge created by the whole community and the knowledge built by
different groupsin the community and members are more likely to recall more mainideasin maps (Hall et al., 1992,
1999; Rewey et al.,1991) since such maps “ make the macrostructure of abody of information more salient.”
(O'Donnell, Dansereau, & Hall, 2002).

Finally, it is beneficial to build the online community in partnership with other existing communities, being it
virtual or real (Barab et al., 2001). Thisway the new community can use the established networks in the subject field
and it can be easier for the community to be an integral part of the existing systems of the professional field.

Conclusion

There are various devices that are in practice for designers to support online collaborative learning in online
communities for professional development. Table 3isasummary of strategies discussed in the above sections.

Aspects Example for specific strategies

the use of metaphorical design to createa | Floor plan (Figure 1)

shared context Community calendar, newsletter

the use of virtual objectsto establish Pets, virtual offices, member directory created by volunteer members

connections

designers' support for visitors and Devicesfor novicesto check out the community (Figure2 & 3), make

novices the communication commands handy, make information on old-timers
easy to access (Figure 4)

designers’ support for communication Multiple channels for communication, allow both public and private
communication (Table 1), use of emoticons, meta-communication

designers’ support for knowledge Scaffolds (Table 2), case-based database (Figure 5), knowledge

construction map/concept map, partnership with other existing communities
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Table 3. Summary the strategies discussed

The above strategies are only some examples of different support that can be provided by community
designersto help connect community members and facilitate the process of collaborative learning and knowledge
construction. With the emergence of more successful online communities for professional development, it is expected
that researchers and designers, with the input from community members, will find more strategies that can be used by
designers to support collaborative learning in such communities.
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GISin Education: An Examination of Pedagogy
Aaron H. Doering

Universty of Minnesota

Abstract

Geographic information systems (GIS) have been identified as one of the most critical and important
software programs for implementing computer-based technology in social studies and science education.
Much of the research about effective GISintegration is“ garnered fromintuition.” This study will present
the results of three different teaching methods based on the Jasper Woodbury Problem Solving Series and
provide a model for successful GISimplementation into any preservice teacher education program.

GISin Education: An Examination of Pedagogy
“No exemplary modds for integrating GIS into preservice
teacher preparation programs exist.”

Bednarz & Audet, The Status of GIS Technology in Teacher Preparation Programs, (1999)

The effective teaching of the National Geography Standards has been the focus of K-12 social studies
curriculathroughout the nation. It has been identified that in order to effectively teach the standards, teachers
require a clear understanding of a geographic information system (Bednarz, 1995; Sui, 1995). A geographic
information system (GIS) is software that allows a user to store, retrieve, manipulate and display geographic data
about any place in the world (Environmental Systems Research Institute, 1998). Even though such an understanding
of GISisnecessary, it has not been adopted in the K-12 American classrooms at arate that the National Science
Foundation, the Environmental Systems Research Institute (ESRI), and geography educators had once hoped
(Environmental Systems Research Institute, 1998; Fitzpatrick, 2002). Fitzpatrick (2002) noted that ESRI’ s goal in 1992
was for K-12 educators to be the largest single group of users by 1996, agoal still not achieved. The key reason for
this slow pace of GISintegration, according to Bednarz and Audet (1999), isthat no “exemplary modelsfor
integrating GISinto preservice teacher preparation programs exist” (p. 65).

In response to thislack of exemplary models for teaching GIS, the purpose of this study is to develop and
research the effectiveness of three GIS instructional models for university-level instructors to use within preservice
teacher education courses.

State of Current Teaching of GIS

Bednarz and Audet (1999) have identified three main reasons that current approaches to teaching GISin K-
12 classrooms have not been effective: teachersinadequately trained to use GIS, alack of teaching modelsto guide
their pedagogy, and preservice teachers education programs that do not teach GISin “ameaningful way” (p. 64).
Teachers who are adequately trained to use GISin their classroom endure major frustrations and obstaclesin their
efforts to successfully integrate technology into their instruction (O’ Neill, 1995). Fitzpatrick in communication with
Audet and Paris (1997) has estimated that fewer than 20% of GI S software packages are being used in effective GIS
teaching. Many teachers are excited about using GI S, but their motivation dissipates when they encounter technical
and pedagogical problems. Thus, argues Brownwell (1997), the effectiveness of current approaches recommended
for GIS should be questioned, and preservice teachers with time and access to university computer labs should
become proficient in both the technical and pedagogical approachesto teaching GISin the classroom. Bednarz
(1999) not only calls upon teacher education programs to more effectively prepare preservice teachers to implement
GlSbased curricula, but upon the research community to provide more than anecdotal evidence to support the claims
that GI'S can enhance students’ learning.

This study, in response to Brownwell’ s (1997) and Bednarz’' s (1999) appeal for the development of an
effective GI S teaching model for K-12 classrooms and for university preservice teachers, devel ops and researches
three GI S teaching models for preservice teacher education programs. The GIS pedagogies are based on three
instructional models employed by teachers of the Jasper Woodbury Problem Solving Series published by the
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Cognition and Technology Group of Vanderbilt (CTGV). To help students devel op effective problem solving skills,
the CTGV encourages teachers to use anchored instruction which “provides away to recreate some of the
advantages of apprenticeship training in formal education settings involving groups of students’ (CTGV, 1990, p. 6)
by creating learning environments that emphasize scaffolding and generative thinking (CTGV, 1992). These
instructional approaches are the same ones that many educators have identified as necessary for successfully
teaching GISto learners at all age levels (Bednarz, 1995; Keiper, 1999). Therefore, the goals of the Jasper Woodbury
Problem Solving Series and GI S are for studentsto “learn to become independent thinkers and learners rather than
simply become able to perform basic computations and retrieve simple knowledge” and to develop their ability to
“identify and define issues and problems on their own rather than simply respond to problems that others have
posed” (CTGV, 1990).

Thethreeinstructional models CTGV (1990) identified for teaching the Jasper series are: “Basics First,
Immediate Feedback Direct Instruction,” “ Structured Problem Solving,” and “The Guided Generation Model.” The
first model, “Basics First, Immediate Feedback Direct Instruction,” focuses on the order in which content and tasksin
acurriculum are presented. Thismodel is grounded in a*“extreme reductionist view that all components of askills
must be mastered before the components can be assembled into the skill they comprise” (CTGV, 1990). The second
modél, “ Structured Problem Solving,” focuses on the importance of learners making errors and struggling with atask.
Thismodel is based on the premise “that errorlesslearning isideal; at the other is the assumption that important
lessons of |earning occur only when students make errors or reach impasses and are then helped to correct their
initial misconceptions’ (CTGV, 1990). Thethird model, “ The Guided Generation Model” is grounded in the role of the
teacher in the learning process. This can span the range of “authoritative provider of knowledge to aresource who
at timesis consulted by the students and at other times can become the student whom others teach” (CTGV, 1990).

In addition to developing and researching GI S instructional models, because GIS useisgroundedin a
learner’ s ability to successfully navigate and learn with a spatial perspective (Audet & Paris, 1997), this study will
analyze the effect of learners being field dependent or field independent on GISlearning. Field dependence and field
independenceis an established spatial ability cognitive style that correlates with the ability to successfully perform
in acomputer-based instructional environment (Riding & Cheema, 1991).

Statement of the Research Questions

This study is designed to answer the following questions based on the development and research of GIS
teaching models for university instructors to implement within their preservice teacher education programs:

To what extent will preservice teachers, who are taught with abasicsfirst (BF) model of instruction, be able
to perform on a GI S basic skills exam (i.e., atest of procedural knowledge) and problem solve (i.e., atest of GIS
cognitive engagement) in a GI S environment immediately after instruction and two weeks later?

To what extent will preservice teachers, who are taught with a structured problem solving (SPS) model of
instruction, be able to perform on a Gl S basic skills exam (i.e., atest of procedural knowledge) and problem solve (i.e.,
atest of GIS cognitive engagement) in a GI S environment immediately after instruction and two weeks later?

To what extent will preservice teachers, who are taught with the guided generation (GG) model of
instruction, be able to perform on a GI S basic skills exam (i.e., atest of procedural knowledge) and problem solve (i.e.,
atest of GIS cognitive engagement) in a GI S environment immediately after instruction and two weeks later?

Doesfield articulation impact learning within the three pedagogical approaches— basicsfirst (BF),
structured problem solving (SPS), and guided generation (GG)?

Methods

In order to provide a context for the present study, descriptions of the research methods are organized into
several different sections. They include descriptions of the subjects, materials, design, research setting, procedure,
data scoring, and statistical analyses.

Subjects

The pool of available subjectsin thisinvestigation consisted of 160 volunteer university preservice teachers
(hereafter participants) who were enrolled in the post-baccal aureate teaching program at the University of Minnesota.
The participants were recruited from seven sections of the EdJHD 5007: Technology for Teaching and Learning
course.
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Materids

The materials for this study consisted of the geographic information system software entitled ArcV oyager,
three web-based modules with strict pedagogical guidelines - “Basics First, Immediate Feedback Direct Instruction,”
“Structured Problem Solving,” and “ Guided Generation,” the Group Embedded Figures Test (GEFT) to measure the
participants’ field articulation, the project exams—“ The Case of the Missing Ship” (ESRI, 1997) and “Magic Dan’s
Extreme Sea & Ski Resort” (ESRI 1998), and aresponse confidence survey/ demographic questionnaire.

Instructional Approaches Materials

Threeinstructional methods were used in this study to identify the best approach for GIS learning and to
develop amodel to guide future teachers who use GISin their instruction. Each instructional method was based on
suggested instructional approaches to teach the Jasper Woodbury Problem Solving Series from the Cognition and
Technology Group at Vanderbilt (CTGV, 1992). The CTGV named their instructional methods “Basics First,
Immediate Feedback Direct Instruction,” “ Structured Problem Solving,” and “Guided Generation.” The “Basics First”
method focused on participants acquiring the basic subskills and subconcepts prior to being presented a complex
problem. The*“ Structured Problem Solving” method focused on participants receiving instruction that minimized
errors and reduced confusion and the “ Guided Generation” method introduced complex tasks at the same time as the
basic subskills and subconcepts. The materials developed for each method of teaching GIS were as follows.

Basics First, Immediate Feedback Direct Instruction Materials

The materials developed for the “Basics First” model were developed for a directed method of instruction
where the instructor is the purveyor of knowledge while making sure students acquire the necessary GIS subskills
and subconcepts. The“BasicsFirst” GIS model was aweb-based modul e devel oped with Macromedia Dreamweaver
that included text and graphicsto illustrate the main GIS subskills and subconcepts. This module was designed to
help learners build their basic cognitive foundation in the use of a geographic information system prior to
participating in the project exams. All “Basics First” sections were decontextualized to emphasize the basic skills.
Therefore, basic GIS skills needed to complete the project exams were covered in this module before they practiced
the task themselves and before they independently took the project exam.

Structured Problem Solving

The teaching materials developed for the “ Structured Problem Solving” model were devel oped so
participants could minimize their errors without confusion while working only on activities that would hopefully
generate the correct result. A worksheet with ten complex practice questions
(http:///www.geographyeducati on.com/gisweb/structuredindex.html ) was used that required participants to use basic
subskills and subconceptsin parallel with learning the ten sectionsin the “Basics First” web-based module. In order
that participants could minimize their confusion within this module, Quicktime video tutorials
(http://www.geographyeducati on.com/gisweb/structuredindex.html ) were developed. The QuickTime videos
included graphics, animation, and narration that provided aweb-based tutorial for studentsto successfully complete
the ten complex practice questions. By providing a QuickTime video, students could play, stop, and replay the
video, reducing confusion and minimizing errors while compl eting the practice questions.

The Guided Generation Model

The“Guided Generation” materials were devel oped to emphasi ze generative learning, anchored instruction,
and scaffolding (CTGV, 1992) . The materialsin this module consisted of avideo news clip
(http://www.geographyeducation.com/gisweb/quidedindex.html ) that imitated a news report announcing the “ Case of
The Missing Ship” (ESRI 1998). Within this video, the news anchor provided nine clues that could have been used
with a geographic information system (GIS) to find the ship’slocation. The video provided “anchored” instruction
for the GIS|earners. In addition to the video news clip, in order to scaffold the participants’ learning, aweb-based
modul e featuring QuickTime videos was developed to instruct participants on four domains needed to solve the
problem of finding the ship. These domains consisted of the biosphere (people, plants, animals), atmosphere (air),
lithosphere (rocks), and hydrosphere (water).

Project Exams

The participants' abilities to learn and use GI S were measured by how well they performed on two project
exams and two GI S basic skills exams. The project exams measured how well the participants used GIS to identify a
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given location on a map when given nine clues. The exam questions were set in an authentic situation that the
students could relate to in their everyday life. Both project exams have been used extensively in GIStraining
throughout the nation and have been found to be valid and reliable (Fitzpatrick 2002). Fitzpatrick (2002) noted that
the project exams clearly measure how well studentslearn and use GIS at all age levelswhile providing a consistent
measurement over the last four years.

A Gl Sbasic skills exam was al so used to assess the participants’ ability to understand basic GIS procedural
tasks. The basic skills exam consisted of ten multiple-choice questions (see
http://www.geographyeducation.com/gisweb for the exam).

Response Confidence

Kulhavy, Y ekovich, and Dyer (1976) found that during an exam, seldom does a test taker know their answer
iscompletely correct or incorrect. In fact, they found that the students create a“hierarchy of confidence” regarding
how correct their answers are (p. 522). Therefore, because the participants could possibly guess and receive ahigh
score when taking the project exams, how confident the participants were in their answer was measured by
participants ranking themselves on afive point equidistant Likert scale ranging from 1 (low confidence, random
guess) to 5 (highest confidence, sure of answer).

Design
The design of this study was a quasi-experimental 4 X 2 X 2 factorial design. The dependent variables
included cognitive engagement and procedural knowledge with two levelsin each representing the exams

immediately after instruction and two weeks later. The four independent variables were four different teaching
methods - Basics First, Structured Problem Solving, Guided Generation, and the Control Group.

Setting

Theinstruction for all GIS methods took place in aMacintosh computer lab. All participants had their own
computers. All three web-based modules were burnt on a CD-ROM so access time to text, graphics and videos was
not aproblem. Theinstructor had a Macintosh computer connected to a projector that was viewed on an 8 by 8 foot
theatre screen for instruction. All modules and videos were available to the participants and were also used for
teaching by the instructor on the theatre screen.

Procedures

Participants who volunteered to participate in the study were divided according to the days they were
available to have a maximum of 24 participants in the computer lab at onetime. Theinstruction began with each
student compl eting the Witkin's Group Embedded Figures Test (GEFT) to determine his or her field articulation. The
GEFT procedure strictly followed the GEFT manual (Witkin et a., 1971) which required a maximum of 20 minutes for
the instructor to give the entire exam. Upon completing the GEFT, the students launched Microsoft Internet Exp lorer
and went to a predetermined bookmark where they answered the demographic questions online. These questions
were recorded automatically in adatabase. After the demographic questionnaire, the participants received one of the
four instructional methods. Of the 160 participants that were invited to participate in the study, 40 were instructed in
the “Basics First” method, 35 were instructed in the “ Structured Problem Solving” method, 35 were instructed in the
“Guided Generation” method, and 32 received the control group instruction.

After the instruction, the participants completed the first cognitive engagement exam titled “ The Case of the
Missing Ship” (ESRI 1997). Using the clues from the exam, the teachers wrote the latitude and longitude of their
answer and recorded their response confidence. Upon completion of thefirst project exam, teachers completed the
GISbasic skills exam. The teachers' delayed-retention was measured when they reconvened in the same computer lab
to take the second project exam titled “Magic Dan’s Extreme Ski Shop” (ESRI 1998) two weeks later. The teachers
once again identified the location they believed was the correct answer by writing the latitude and longitude and
recorded their response confidence. The teachers also conpleted the second GIS basic skills exam. They were given
90 minutes to compl ete both exams.

Personal Interviews

Personal interviews were conducted to better understand the participants’ experiences using a geographic
information system. Five participantswere interviewed for each pedagogical level for atotal of twenty interviews.
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They were asked questions to help the author better understand the benefits and drawbacks of each pedagogical
model. Theinterview questions can be seen at http://www.geographyeducation.com/gisweb).

Data Scoring

A geographic information system isaspatial environment. Therefore, the two project exams, “ The Case of
the Missing Ship” (ESRI 1997) and “Magic Dan’s Extreme Sea & Ski Resort” (ESRI 1998), were scored based on the
distance of the participants’ answers from the actual answer location. The distance was measured in total degrees
latitude and longitude from the correct location. The basic skills tests were graded on the scale of the number of
correct out of ten.

Results

This study was designed to determine the effects of three pedagogical approaches for teaching preservice
participants GI S and to identify whether or not field articulation has any impact on GI S leamning.

Analyses of Participants’ GIS Cognitive Engagement

Cognitive engagement (CE) refersto how well the participants solved authentic GIS problems over time. In
determining the most effective teaching model, a repeated measures analysis of variance (ANOV A) was computed
followed by a Tukey One-Way ANOVA. All analyses were computed at the .05 significance level.

Participants' performances on the CE tests over time were dependent variables with field articulation (FA)
and group membership (GM) used as between group factors. Thisanalysisrevealed significant main effects for
cognitive engagement (F = 36.075, p <.001) and group membership (F = 6.048, p < .001). Two-way interactions
between cognitive engagement and group membership (F = 4.476, p < .05) were also found to be significant. No other
tests were found to be significant.

The main effect of cognitive engagement over time and the interaction effect of cognitive engagement over
time and group membership were significant. Therefore, a Tukey One-Way ANOV A was performed to further
analyze mean differences. Cognitive Engagement exam one analyses found no treatment groups significant.

However, when measuring del ayed-retention two weeks later in cognitive engagement exam two, the BF and
SPS groups performed significantly better than the control group and both BF and SPS performed significantly better
than GG.

All three treatment groups performed within nine degrees of each other on the CE exam one. However, on
CE exam two, SPS and BF performed significantly better with scores of 36.422 and 55.107 degrees respectively
compared to the control group and GG with scores 141.394 and 133.335 degrees respectively. Results were
analyzed similarly for the effect of the amount of time a participant took to complete the exams (time on task) based on
group membership. Time ontask (TT) for cognitive engagement (CE) exams one and two were used as the dependent
variables and group membership (GM) and field articulation (FA) were used as between group factors. This analysis
revealed asignificant main effect for TT (F = 8.282, p < .05) and GM (F = 3.846, p < .05). Two-way interactions
between TT and GM (F = 5.893, p < .05) were also found to be significant. No other tests were found to be
significant.

The main effect for TT and GM and the interaction effect of TT and GM were significant. Therefore, a
Tukey One-Way ANOV A was performed to further analyze mean differences. When analyzing CE exam one, all
treatment groups completed exam one significantly faster thanthe control group. Between group time performances
were not significant.

Results for cognitive engagement exam two showed only the GG treatment group performing significantly
different compared to the control group - thistime investing less time than the control group. Both BF and SPS
invested significantly lesstime than GG.

The cognitive engagement main effect and cognitive engagement and group membership interaction effects
were significant. Further analysis using a Tukey one-way ANOV A showed no treatment group performed
significantly better. When participants performed their second GIS cognitive engagement exam two weeks later,
significant differences were found in the BF and SPS models compared to the control group. Between the SPS and
BF pedagogy, participants who received the SPS pedagogy performed best. When analyses were conducted between
groups, BF and SPS performed significantly better than the GG group on the second GI S cognitive engagement exam
with participants who received the SPS pedagogy once again performing best.

When performance was compared to time on task (TT), all treatment groups took significantly moretime
than the control group when completing cognitive engagement exam one. No significant differences were found
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between groups. When compl eting cognitive engagement exam two, the control group, BF and SPS group members
took asignificantly longer amount of time than the control group.

Analyses of Participants’ GIS Procedural Knowledge

GI S procedural knowledge refersto the ability to understand the basic procedural skills when using
ArcView. Procedural knowledge was measured immediately after instruction and two weeks later. The procedural
knowledge results were also analyzed using a repeated measures ANOVA. Procedural knowledge (PK) tests one and
two were dependent variables with field articulation (FA) and group membership (GM) used as the between group
factors. Thisanalysisrevealed significant main effects for procedural knowledge (F=71.985, p < .0001) and group
membership (F=13.971, p < .0001) and a significant interaction effect between procedural knowledge and group
membership (F=5.349, p <.05). No other tests were found to be significant.

The main effect of procedural knowledge and group membership and the interaction effect of procedural
knowledge and group membership were significant. Therefore, a Tukey One-Way ANOV A was performed to further
analyze mean differences. All treatment groups performed significantly better than the control group. Between
group analyses revealed that BF and SPS performed significantly better than GG.

Participants performances on the second procedural knowledge exam revealed that BF and SPS performed
significantly better than the control group. Between group analyses revealed that only BF performed significantly
better than GG.

The procedural knowledge and group membership main effects and the interaction effect between
procedural knowledge and group membership were significant. Further analysis on procedural knowledge exam one
showed all treatment groups performed significantly better than the control group and the BF and SPS groups
performed significantly better than GG. Further analysis on procedural knowledge exam two revealed BF and SPS
performing significantly better than the control group and only BF performing significantly better than GG on
between group analysis.

GI S Performance Qualitative Analyses

Personal interviews were conducted that provided in-depth analyses of all GISinstructional methods. The
personal interviews warranted a qualitative approach to data analysis because they helped identify advantages and
disadvantages of the GISinstruction by recognizing emerging patterns across group membership.

Data analyses were divided into two categories based on the questions that were posed during the personal
interviews: 1) theissues that impacted GIS learning with each pedagogical model and 2) the extent preservice
teachers believed they were able to integrate GI S within their future classrooms.

The most common themes found in the interviews broken down by positive and negative responses. A
positive response is defined by participant comments regarding the GI'S pedagogical model they received during
instruction as supportiveto learning GIS. A negative response is defined by participant comments regarding the GIS
pedagogical model they received during instruction as |ess than supportive to learning GIS.

Control Group

The common themes on issues that impacted GIS learning within the control group were all negative. The
most common themein the interviews was that participants were “completely lost” and at times “wanted to quit.”
The participants understood the task, but didn’t know how to apply the skillsthey learned in the “ Quick-Start
Tutorial” to solving the GIS exam. Holly commented, “| followed the tutorial just fine, but when | had to use what |
was supposed to learn in the tutorial in solving a problem with GIS, | had no ideawhereto start.” The second most
common theme was the request for more guidance and training. Four of the five participants noted that one class
period of learning GISin this approach was not sufficient. More guidance and training isrequired if an instructor is
going to use self-guided tutorials to have the students teach themselves GIS. Matt said, “1 think that GIS would be
great in the class, but after this experience, | am very hesitant to try to use thistechnology.”

Basics First

All BF pedagogy themes were positive. The first main theme was that access to an instructor toask a
guestion was agreat benefit in learning GIS. Infact, all participantsinterviewed commented that they did not use the
web-based module, but would rather wait to ask the instructor the question. Holly said, “| would much rather have a
live personwho | can ask questions than search on the web to find the answer. For me, it is much more efficient.”
Having access to the instructor led to the second most common theme which was the opportunity to practicethe GIS
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procedural steps until they felt “confortable.” Four of the five participants noted that being able to practice the
procedural steps and being able to ask questions was an excellent way to learn. Marthasaid, “1 was never stressed
and | understood what | needed to do on the screen to perform the designated task.”

Structured Problem Solving

Four of the five common themes found in the interviews with the participants that received the SPS
pedagogy were positive. Thefirst positive theme, which all participants mentioned, was the opportunity to watch
videosthat reinforced learning at any time. Juliesaid, “1 couldn’t believe how they helped! After | figured out how
to switch between the web browser and ArcView, | had no problem learning the GIS. The videos were well done!”
Anthony said, “If it wasn’'t for the videos, | think | would have quit on the spot. There was no way | was going to be
able to learn how to use the program without that assistance.”

The second and third themes were also related to the videos. They included the opportunity to stop,
rewind, and fast-forward the videos at any time and that the majority of the knowledge needed to perform well on the
exams was answered within the web-based module. The opportunity to watch the videos was the most common,
however, four of the five participants commented about the opportunity to manipulate the video to find the correct
answer. Beau said, “| have to admit that | think | rewound the video at |east three times. Granted, it took a bit of
time, but it wasworth it intheend.” Related to thiswere that the answers were readily found in the modules. Matt
said, “ It took me awhile sometime to find the answer, but | was surprised that everything | needed was either in the
text or in the videos.”

Lastly, three to the five participants said the authentic practice questions were “excellent.” The participants
liked having the practice GIS questionsto learn ArcView and also learn how to apply the knowledge they had
learned. Alan said, “When | did the practice questions | finally could apply the skillsthat | waslearning. The
guestions were excellent in getting me to think about why | would use the specific skill in the GIS environment. The
only drawback was that it took more time that | had wished.” Sheryl also said, “It al made sense to me when | started
answering the practice questions. | could read and think about my task and then | could find the answer in the
videos.”

Even though the interview was dominated by positive remarks, the participants stated they would have liked
to have had immediate feedback from an instructor during their learning experience. Cassie said, “The videos and the
practice questions definitely helped me, but it would have been nice to ask an instructor questions at times.”

Guided Generation

Guided generation participants had a very different experiencein their GISlearning. The only positive theme
was the QuickTime video used for setting up the task to be completed. All participants thought it was an “excellent”
way to “motivate” the learner and to “ set the stage” for GISlearning. Chrissy said, “The video was excellent. |
completely understood what we were supposed to do.” Bob said, “1 had never seen anything like [the video]. | think
it could be used in more than just learning GIS.”

All other common themes were negative regarding the GG pedagogy. All participants said they felt either
“lost” or “frustrated.” They all commented that they understood what they were supposed to do, but they didn’t
know where to start. Even after the participants started to understand their task, four of them said that it took too
much timeto learn one skill. Joe said, “1t seemed asif | spent fifteen minutesjust to learn how to add one layer.”
Once askill was learned, the participants said they didn’t know how to “apply the skill.” Joe further commented,
“Once| did learn how to import alayer, | really didn’t know what to do next. It seemed asif | was spending most of
my time playing and really not getting anywhere.”

The last questions of the interviewsand one question on the demographic questionnaire pertained to how
likely the participants would be to integrate GISinto their future classroom.

Control Group

Fifteen percent of the control group responded “maybe “ when asked if they feel they could integrate GIS
within their future classroom. This statistic was supported in the interviews when all participants interviewed stated
additional tutorials would be needed to learn GI S effectively. Four of the five stated they would need much moretime
tolearn ArcView before they would consider integrating GI S within their classroom. Marlene said, “I really was
frustrated when only going through the tutorial without any other instruction. | felt like | was missing the entire point
of doing the exercise.” Four of the five participants also said they needed suggestions on effective integration. Matt
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stated, “I actually think | would try to integrate GIS in my classroom, but | really need someideas on effective
integration and different types of lessons.”

Basics First

The BF group of participants felt very comfortable with GIS and 82% of them stated they would “definitely”
integrate GI Swithin their future classroom. Roni said, “1 realy felt like | learned the concepts and use of GIS pretty
well. My next big step isto practice and think about how | will useitin my class.” All participantsinterviewed said
they would like a“little more practice,” but could definitely see the application of GIStechnology. All participants
commented that they relied heavily on the instructor and therefore, would really like some additional integration
ideas.

Structured Problem Solving

Much like the BF group, 90% of the SPS participants said they would “definitely” integrate GIS within their
future classroom. The participants stated that having access to the web-based modules for “further learning” and as
a“refresher” would be excellent. Four of them asked if they could use the web-based modules with their future
students. Jackie stated, “1 definitely will try to integrate GIS in my future classroom. | would really like my students
to have accessto videos like we did. Would that be possible?’” Three of the participants also said they would like
integration ideas. Marlene said, “1 would really like to see what other participantss have done with GIS. Some sample
lessons or even videos like we had about GIS, but showing participants teaching would be nice.”

Guided Generation

Only 40% of the GG participants felt they would “maybe” integrate GIS in their future classroom All
participants interviewed said they would need effective integration ideas for their classroom and more experience.
Beth stated, “Not to be negative, but | really don’t see myself integrating atechnology like this unless | have much
more practice and experience. | need more structure and definitely more help!” Mark said, “1 would like to use
technology likethis, but | really would need assistance in learning it better. | can’timagine using it in my classroom
when | have no idea of knowing what my students should be doing with it.”

Personal interviews found participants who were in the BF and SPS treatment groups had an overall much
better GIS learning experience than those in the control and GG groups. The BF group reported that access to the
instructor was most beneficial while the SPS treatment group noted that access to the QuickTime videos proved most
valuable. All participants who received instruction in the control and GG groups were very negative about the
instruction they received stating they were “lost” during their |earning experience and needed much more assistance.

When asked about the future integration of GISin their classrooms, the BF and SPS treatment groups were
most positive and optimistic. The participants saw the relevance and need for GIS integration and were willing to try
to integrate GIS within their future classroom. Many participants noted they would also appreciate the assistance
from the web-based modules when they are teaching their students. participantsin the control and GG groups were
not willing to try to integrate GIS unless they would receive more opportunitiesto learn GI S so they could see the
relevance of the technology.

Field Articulation and Response Confidence

Field articulation had no effect on participants performance on either exam. In regardsto response
confidence, significant Pearson correlations showed correl ations between response confidence and participant
performance on all exams. Therefore, as response confidence increased, so did performance showing participants
were not guessing at their answers.

Discussons and Recommendations

GI'S Performance Summary

This study found participants who compl eted the first cognitive engagement exam did not perform
significantly different depending on the GIS model of instruction they received. However, when participants returned
two weeks later to compl ete the second cognitive engagement exam, participants in the BF and SPS treatment groups
performed significantly better than the participantsin the control group and in the GG treatment group. The mean
scores were markedly different with the BF group scoring 86.2868 degrees and the SPS group scoring 79.5863 degrees
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significantly closer than the control group to the correct answer. Likewise, the BF group scored 78.2281 degrees and
the SPS group scored 71.5276 degrees significantly closer to the correct answer than the GG treatment group.

Participant performance on the first GI'S procedural knowledge exam revealed participantsin the BF, SPS,
and GG treatment groups performing significantly better than the control group, while the BF and SPS treatment
groups performed significantly better than the GG treatment group. The second GIS procedural knowledge exam
taken two week later revealed BF and SPS treatment groups performed significantly better than the control group and
BF treatment group performed significantly better than the GG treatment group.

The question that needs to be answered is why did the differences occur in the cognitive engagement and
procedural knowledge exams? A closer ook asto why they preformed the way they did was found in the personal
interviews.

Implications for Designing Learning Environments

Based on the data from this study, the following consideration should be taken when developing GIS
instruction for preservice teachers. They are 1) instructors of GIS may have atremendous influence on GIS learning
using the “Basics First” pedagogical model, 2) GISinstruction that is not accompanied by an instructor within the
room should have practice questions that set the GI S task within an authentic situation, 3) accessto QuickTime
videos for GIS skill understanding and review significantly enhances GIS learning, 4) GIS learners need instruction
and direction in their learning, and 5) understanding the procedural knowledge of a Gl Sinfluenceslearning.

The“BasicsFirst” (BF) treatment group performed extremely well on al exams. They noted that accessto
the instructor was most important in their GIS learning. They would rather wait to ask the instructor than looking on
the web-based module for the answer. Therefore, the quality of the GIS instructor was very important when learning
GISwith thismodel. If instructors with different GIS backgrounds and understanding use the BF pedagogy, one
must ask the question, “Will the GI S |earners perform at such ahigh level ?’

The * Structured Problem Solving” (SPS) treatment group also performed significantly well with access only
to the " structured practice questions’ and QuickTime videos. Therefore, if one were going teach GIS online or would
not be ableto offer assistance at alevel that isrequired in the BF treatment group, the SPS approach would be most
beneficial. The success of the GIS learning environment following the SPS model relies heavily on the development
of the QuickTime videos. All participantsinterviewed stressed how important these were for their learning and how
the ability to stop, fast-forward, and rewind the video had a tremendous impact on their learning. The second most
important feature related to the SPS model are the “structured practice questions.” The participants noted how
beneficial it wasfor them to practice the GIS skillswith “direct application.” The participants knew why they were
doing the specific GIS skill. Therefore, practice questions where students are abl e to see the direct application of the
question to real life can be very beneficial to GISlearning.

The “Guided Generation” treatment group felt that they understood what they were supposed to do after
they watched the authentic video, but didn’t “know whereto start.” They stated that they needed to know how to
apply the GIS skillsto solving the task at hand. Therefore, a constructivist approach that provides no instructor
guidance with GIS learning was not found to be effective and used with caution.

Lastly, procedura knowledge and GIS performance significantly correlated on all exams. Therefore, when
designing a Gl S learning environment, GI S basic procedural skills should be taught and reinforced for quality future
GISperformance. Participants within the GG treatment group received no instruction on procedural knowledge and
performed poorly. Thus, even though setting up the environment with an authentic video may seem important, an
understanding of GIS basic skills should be taught first.
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Meeting State Mandates for Inservice Technology Integration Training
Mary B. Shoffner and Laurie B. Dias

Georgia State Univerdty

This paper details one university's approach to meeting state mandates for technology training for in-
service teachers, and the results of a continuous, feedback-driven project to evaluate for technology
integration through a educator electronic portfolio development process and field-based observations.
Portfolios are assessed for national and state technology standards. Educators are also observed in their
schools for the application standards in their classrooms, offices, and counseling centers. Assessment and
evaluation results are discussed.

Introduction

Federal, state, and local agencies are investing billions of dollars to equip schools with the technology that
may well be the key to improving the learning experience of our nation’s youth. Despite these gargantuan
investments, only 20 percent of the 2.5 million teachers currently working in public schools feel comfortable using
these technologiesin the classroom (U.S. Department of Education, 1999; Technology Counts, 1997). As reeducating
the existing teaching force to take full advantage of these technology toolswill require expensive professional
development over many years, much of the focusin recent years has been on ensuring the technology competency
of new teachers. Initiatives such as the Preparing Tomorrow’s Teachers to Use Technology aswell as the adoption
of NCATE 2000 standards, which require teacher education programs to address technology preparedness, have
gone along way to prepare the estimated 2.2 million new teachers needed in the next decade (Milken Exchange on
Education Technology, 1999).

The focusis expanding, however, to addressinservice teachers. Current literature indicates an increasing
trend towards educational accountability, and in particular, teacher accountability. The No Child Left Behind Act of
2001 (Public Law 107-110) reinforces states’ policies on improving education by calling for increased accountability
and improved teacher quality. This act also supports staff development for teachers and administrators in the area of
technology integration training and |eadership development for technology selection and support. States receiving
technology funds must spend 25 percent on training (Skinner, 2002). Some states have moved to requiring inservice
preparation in technology integration as a requirement for teaching certificate renewal. Currently only four states
reguire teachersto participate in technology staff development for certificate renewal in 2002: Connecticut, North
Carolina, South Carolina, and Virginia(Blair, 2002). Othersare moving in thisdirection.

Georgiais one of those states with a plan in place to mandate in-service teacher technology training. While
the state of Georgia had originally passed alaw that all certified teachers would be required to document their
technology competency for certificate renewal in 2001, the deadline was delayed until 2006 due to insufficient
resources available to train the estimated 111,000 Georgia educators (Georgia Professional Standards Commission,
2001).

This paper details one university’ s approach to meeting state mandates for technology training for inservice
teachers. The following sectionswill review current professional literature on teacher accountability, technology
skillsfor certification, and evaluation for teaching competencies, provide background on education mandates in the
state of Georgia, provide an overview of project development scope and significance at Georgia State University to
meet state mandates, and review assessment and eval uation data to date on the inservice teacher technology
competency as well as developing issuesin project continuance.

Review of Literature

National Trend for Teacher Accountability

The national trend toward educational accountability continues. Two decades have past since the National
Commission on Excellence in Education declared us a“nation at risk” due to the “rising tide of mediocrity” in our
educational foundations (1983). In 1987, the Carnegie Task Force created the National Board for Professional
Teaching Standards (NBPTS) in an effort to increase teacher quality and reward those who demonstrate excellencein
teaching by awarding National Board Certification (National Board for Professional Teaching Standards, n.d.). At the
same time, many professional educational organizations such asthe National Council of Teachers of Mathematics
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(NCTM) and American Association for the Advancement of Science (AAAS) were writing standards documents,
creating challenging curriculum and calling for “ state of the art teaching” (Zemelman, Daniels & Hyde, 1998, p. X).
Continuing in the same vain, President Clinton and the 103" Congress passed the Goal's 2000: Education Act of
America(1994). Inthislegislation, President Clinton called for effective uses of technology in teaching and learning
that promote opportunities for students to meet the National Education Goals. Among other things, his presidential
plans called for teachersto become technology literate. Paralleling these accountability and reform efforts, the
International Society for Technology in Education (I STE) began devel oping technology standards for students and
teachers (National Educational Technology Standards for Teachers, 2002). Released in 2000, the third edition of the
National Educational Technology Standards for Teachers (NETS-T) outlined six standards areas with performance
indicators for applying technology in educational settings. Today, President Bush’s No Child Left Behind Act of
2001 (Public Law 107-110) reinforces state’ s policies on improving education by calling for increased accountability
and improved teacher quality. This act also supports staff development for teachers and administratorsin the area of
technology integration training and leadership developnent for technology selection and support. States receiving
federal technology funds must spend 25 percent on training (Skinner, 2002).

Technology Skillsfor Certification

Since the development of the NETS-T standards, Colleges of Education, state and local education agencies
aswell as accrediting bodies such as the National Accreditation for Teacher Education (NCATE) have begun
requiring educators to demonstrate mastery of technology integration. Currently, 31 states and the District of
Columbia have adopted, adapted, aligned or referenced the NETS for teachersin their state department of education
documents which include certification and licensure requirements (Use of NETS by State).

In 1997, NCATE concluded that a majority of teacher education programs were not doing what needed to be
donein terms of preparing teachers to teach in the 21* century classrooms. NCATE recommended that its
accreditation body recognize technology education for teachers as central to the teacher preparation process. Asa
result, NCATE raised the bar. The newest NCATE unit standards now require teacher candidates to be able to
“appropriately and effectively integrate technology and information literacy in instruction to support student
learning” (2000, p. 8). Presently 26 states and the District of Columbia require technology training or coursework for
initial teacher licensure and 7 states require an assessment of technology competence before granting initial
certification (Blair, 2002). With the newest NCATE standards in place, more states will begin to make similar
requirements of their college graduates.

Currently only 4 states require teachersto participate in technology staff development for certificate renewal
in 2002: Connecticut, North Carolina, South Carolina, and Virginia (Blair, 2002). Othersare moving in thisdirection.
For example, thisfall Texas' State Board for Educator Certification (SBEC) approved educator certification standards
in Technology Applicationsfor their beginning teachers (n.d.). Beginning fall 2003 Educators seeking initial licensing
arerequired to pass a Pedagogy and Professional Responsibilities test embedded with the state’ s new technology
standards. The SBEC recommends that all educators should strive to meet State Board of Educator Certification
standards required for all beginning educators. In addition, they have created a Master Teacher Technology
Certificate program to provide select teachers with additional technology training in order to assist their colleagues
and students with technology integration. In October 2003 teacher certification applicantsin Illinoiswill take anew
Assessment of Professional Teaching which includes a section on core Technology Standards (l1linois State Board
of Education, n.d.). Although veteran teachers will maintain their current endorsements, the lllinois State Board of
Education states that the core Technology Standards will be used to guide the professional development of teachers
and administrators. In Georgia, in-service teachers and administrators are required to complete either the Georgia
Framework for Integrating Technology in the Student-Centered classroom (InTech) staff development program or a
state approved technology integration course prior to renewing their teaching certificate. Portfolio assessments are
used to document mastery of state technology standards. All educators are expected to meet this requirement
beginning in 2006.

Evaluation for Technology Competencies

Assessments are central to educational reform and accountability. Asafavored strategy by lawmakers and
government agencies, their intended purpose is to “promote higher standards of teaching, more powerful learning,
and more credible forms of public accountability” (Hargreaves, Earl & Schmidt, 2002, p. 70). When it corres to

evaluating technology skills, three types of assessments are common: skills-based self-assessments, electronic
portfolios, and observation instruments. Alternative to pencil-and-paper tests, these performance assessments are
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intended to motivate teachers to take more responsibility for their own learning, to utilize complex problem-solving
skills, and to embed learning in authentic activities which promote a synthesis of information and skills (Herman,
1998; Hargreaves, €t. a., 2002).

Technology skill-based self-assessment surveys seek to measure ateacher’s“level of skill, literacy,
integration and attitude towards technology and learning” (Anderson, 2000, Formal Assessments section, para. 1).
National surveys have been conducted by several researchersin an attempt to determine characteristics of exemplary
technology users, belief, practices and types of computer use by teacher |eaders and patterns of technology
integration (Hadley & Sheingold, 93; Becker, 94; Ridl & Becker, 2000). State agencies, school districts and local
schools have created or modified existing surveys. Thesetend to be either short rubric-based or Likert scale
instruments. Assessments include those such asthe Levels of Technology Implementation (LoTi) scale (Moersch,
1995) and the Mankato Survey of Professional Technology Use, Ability and Accessibility (Mankato Public Schools,
1997). The purpose of these instrumentsis for staff self-evaluation and decision-making about technology staff
development.

Electronic portfolios are becoming acommon means of validating both pre-service and in-service teacher
performance (Lyons, 1999; Kariuki & Turner, 2001; Wright, Stallworth, & Ray, 2002). These alternative assessments
provide learners opportunities to reflect on their practice, evaluate their own learning and progress towards clearly
defined goals (Corbett-Perez & Dorman, 1999). Electronic portfolios not only encourage teachers to demonstrate
pedagogical competencies but also foster continued growth in their technology skills. The results of such efforts
may directly impact students. Teachers who create el ectronic portfolios are more likely to integrate technology in
their own classrooms (McKinney, 1998).

Observation of technology integration competencies is another means to evaluate the level to which a
teacher can meet standards. Researchers conduct qualitative observations to examine teachers' beliefs about
technology and technology integration practices (Ertmer, Addison, Lane, Ross & Woods, 1999; Dias, 2000; Pierson,
2001). Collecting datafrom classroom observations of technology useisimperative, since the effectiveness of
teaching practiceis enmeshed in the myriad detail s of maintaining student engagement. As summarized by Painter
(2001), “ Successful integration of technology requires not only knowledge of the technology and its potential use
but also the skill to plan and execute a good lesson (of which the technology isonly apart)” (p. 23). Few observation
instruments have been devel oped and decimated that target teaching with technology.

Background: State of Georgia Mandates

The state of Georgia has had several stateinitiativesto increase student use of technology and likewise to
increase teacher technology competency. Theseinitiativesinclude the use of lottery funds to fund technology
initiativesin the schools, state funding for technology training centers, and a state legislation, House Bill 1187, which
increased funding for technology specialist positionsin schools. (Technology Counts, 2001). H.B. 1187 also
mandated pre-service and in-service technology competency as of June 1, 2001. These initiatives are not without
limits, however. Details about each of these initiatives as well asinfrastructure limitations that limit Georgia' s means
of meeting these mandates are detailed below.

The Georgia Lottery was created in November 1992 by the people of Georgiato enhance education funding
(Georgia L ottery Corporation, 2002). Lottery proceeds fund avariety of educational initiatives, including tuition
grants, scholarships, and loans to undergraduate students and teachers who seek advance degreesin critical areas of
need; voluntary prekindergarten programs; and technology grantsto train teachersin the use and application of
advanced technology and capital outlay projects for educational facilities (hardware, software, networking, teacher
training centers, surveillance cameras and other safety hardware) (Georgia L ottery Corporation, 2002). Since 1992, the
lottery has contributed more than $5 billion to education in Georgia. Of this, more than 1.8 billion as been
appropriated to capital outlay projects and technology grants for schools. Lottery funds are meant to supplement,
not supplant, traditional educational funding. In fiscal year 1998, Georgiafunded $55.5 million in technology and
capital outlay projects, $52.9 million of which came from lottery funds (Technology Counts, 1999). Estimated
technology funding for fiscal year 2001 was $65 million (Technology Counts, 2001). A portion of state technology
funding goes to the operation of thirteen technology training centers. The main program offered at these centers,
InTech, isastaff development program for educators that focuses on integrating technology into the curriculum and
classroom instruction.

Early in 1999, Georgia Governor Roy Barnes formed an Education Reform Study Commission to look at ways
to improve Georgia' s schools. Governor Barnes used the results of the commission’ s study to produce the A Plus
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Education Reform Act of 2000 (2002). Out of the act came technology-related initiatives that impact practicing
educators. First, the act funded one technology specialist position for every 1,100 students. Previously, one
technology specialist position was funded for every four schools (Technology Counts, 2001). Second, the act
mandated in-service educator technology integration competency:

Lega Reference: Code Section 20-2-200; Subsection (b)(2)

(b)(2) Before granting arenewabl e [teaching] certificate to an applicant, the commission is authorized to
require the applicant to demonstrate either satisfactory proficiency on atest of computer skill competency or
successful completion of the phase one InTech training model at a state educational technology center or by a State
Board of Education approved redelivery team shall be acceptable for certificate renewal purposes.

The A+ Education Reform Act in the state of Georgiarequiresthat all certified educatorsin Georgia
demonstrate competence in the application of instructional technology as outlined in the Georgia State Technology
Standards for Teachers. The Specia Georgia Technology Requirement is grounded in the premise that all educators
must become competent in the use of technology to attain high levels of student achievement. To thisend, the law
stipulates that the state funded technology training program, InTech, which is offered at the thirteen state funded
technology training centers, be the defacto method for educators to achieve technology competency for
recertification. The mandate was to go into effect for certificate renewals as of June 1, 2001.

However, the state soon realized the implications of the law and the reliance on state technology training
centers. The law, as written, indicated that within a period of five years, the thirteen state technology training centers
would need to deliver the 50-hour InTech program to over 110,000 educators. This far exceeded the capacity of the
state technology training centers. To alleviate this overburdening of state resources, that state enacted adelay in the
application of the law to June 1, 2006. Also, the legislature charged the Georgia Professional Standards Commission
(PSC), the agency that manages educator certification, with two tasks: to develop aplan for alternative pathways for
educators to meet the state requirement, and to formally approve and monitor these alternative pathways developed
by state and other local agencies, school districts, private schools, and colleges and universities. Therefore, multiple
agencies share in the responsibility for ensuring that all educators are competent in integrating instructional
technology.

State Requirements and Program Devel opment

The Georgia Professional Standards Commission (PSC) set forth several stipulations that must be included
in any proposal submitted for a course or professional development program to be considered as an approved
alternative pathway to meet the state technology requirement. First, any course or program developed and proposed
must address multiple audiences, including those in instructional, support, service, and administrative roles, as well
as educators with special learning and assessment needs. Second, any application for PSC approval must include a
matrix demonstrating how the course or program maps and correlates with state technology standards. Third, the PSC
mandated three format stipulations: programs offering professional development and assessment must also offer
educators the opportunity to “test-out” of the requirement; approved programs must make use of an electronic
portfolio for assessment purposes; and approved programs must include an on-site, field-based observation of each
applicant. The course/program application packet can be downloaded from the PSC at:
http://www.gapsc.com/TeacherEducation/Documents/Tech_App.pdf.

Coursein place: IT 7360 Technology for Educators

At Georgia State University (GSU), aresource-based |earning environment was developed in fall 1998 to
serve as the basis of an elective course in technology integration methods for graduate education students. The
course, IT 7360, Technology for Educators and its rel ated resource laden WWW site, incorporates a problem-
centered, activity-based approach where the computer applications are anchored in authentic and familiar contextsin
which teaching and learning occurs (Cognition and Technology Group at Vanderbilt, 1991; Vygotsky, 1978). This
approach is based on the view of an open learning environment in which learners have direct input on the direction
of the course based on their needs (Hannafin, 1999; Hannafin, Hall, Land, & Hill, 1994). In navigating through the
environment and tackling challenges, it is proposed that educator-students will also devel op self-directed learning
skills, which will serve them well as they professionally develop as educators. Along with confidencein using the
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technology, self-directed learning skills have been identified as a characteristic of successful technology-using
teachers (Shoffner, 1996). The RBLE can be accessed at http://msit.gsu.edu/I T/Teachers.

In addition to introducing and reinforcing technology integration skills, the course reviews teaching and
planning methods for the technol ogy—enhanced learning environment. Educator-students review instructional
objectives, national, state, and local curriculum standards, lesson planning, evaluation, and assessment. In the
Technology for Educators course at GSU, the technology isimmersed in learning about what being a educator entails
— briefly, planning, learning theory, instructional strategies, classroom management, and assessment. Throughout the
course, educator-students demonstrate their technology integration skillsin avariety of activities which focus
simultaneously on both what they can do with the technology, personally, and their ability to plan for their students
to meet curriculum requirements while making use of avariety of technologies. The course makes use of multiple
methods of assessment, including Technology Integration Planning and Skills samples, a paper-based portfolio, rich
with student and educator technology artifacts, and a series of reflection papers on teaching with technology.

Audiences Served

While the course at GSU, like most other technology integration courses taught at the university-level,
focused on what the classroom, Georgia' s H.B. 1187 specifically called for the all certified educators to meet the state
technology standards. In the call for proposals for programs to meet the Special Georgia Technology Requirement,
pathways for variety school- and district-level educators had to be included. Specifically, any program approved by
the Professional Standards Commission must provide suitable professional devel opment and assessment for those in
instructional and instructional support positions (classroom teachers, lead teachers, school library media specialists,
teacher support specialists, and guidance counselors), aswell asthose in administrative or leadership positions
(principals, assistant principals, district administration, as well as the often overlooked specialized certification fields
such as school nutrition directors and school psychologists). A final requirement indicated that all approved
programs must provide accommodations for the professional development and assessment of those educators with
special needs, as defined by the Americans with Disabilities Act.

To determineif the course at GSU met the needs of both leadership and |eadership populations, course
objectives and assessments were mapped against the various Georgia technology standards. The mapping process
and resulting adaptations are described in the following section. It was determined that the existing course would
meet the special needs population requirements, as all programs and courses offered at GSU must provide
accessibility and reasonable accommodations for persons with disabilities through the Office of Disability Services.

Documentation: Alignment with Standards

IT 7360, Technology for Educators, was designed to meet the earlier versions of the International Society for
Technology in Education (ISTE) standards last distributed in 1998, and updated to match the 21 standardsin five
overarching categories of the National Technology Standards for Teachers. With H.B. 1187 and the ensuing charge
of the PSC, Georgia Technology Standards for Educators were devel oped and were included with the application
materials to be downloaded from the PSC web site. Georgia State Technology Standards for All Teachers can be
downloaded from the PSC at http://www.gapsc.com/TeacherEducation/Documents/TechStandards. pdf.

Each program seeking approval from the PSC to offer state technology training was required to document
that each and every Georgia Technology Standard for Educators, Professional Devel opment Objective, and
Performance Indicators was met. State and National standards were compared for parity. Asthe Georgia State
Technology Standardsfor All Teachers were based on the NETS-T, parity was established. The application packet
included amatrix to be completed. The matrix contained six columns, three of which were contained the Georgia
Technology Standards for Educators, Georgia Technology Professional Development Objectives, and Georgia
Performance Descriptors for teachers (instructional), service personnel, and administrators (leadership). Next, state
technology standards were mapped against course objectives, sub-objectives, performance indicators, and
assessment instruments. It was determined that all state performance indicators that addressed technol ogy
integration and planning skills for those in instructional positionswere met in the course assignments and the
culminating project, the portfolio, of the existing course. Equivalent course assignments and projects were created for
those in administrative positions to meet the technology integration and planning skills performance indicators of the
Georgia State Technology Standardsfor Administrators. It was also determined that all state technology application
and management performance indicators could be assessed in the required field-based observation of the educator.

Rubrics were used to document each educator’ s performance. In addition to rubrics already in place to
assess technology integration and planning skills, observation rubrics were created to assess application and
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management skillsfor thosein instructional positions (teachers and media specialists). A second set of rubrics were
developed to measure technol ogy integration, planning, leadership, and dissemination skillsfor thosein local school
and district administrative positions. Technology integration and planning rubrics are available for viewing on the
course website at http://msit.gsu.edu/I T/Teachers/ Assignments/3210/Samples/Rubrics/rubricmain.html .

Project Development Requirements

The PSC mandated three format stipulations that must be included in any proposal submitted for a course or
professional development program to be considered as an approved alternative pathway to meet the state
technology requirement: programs offering professional development and assessment must also offer educators the
opportunity to “test-out” of the requirement; approved programs must make use of an electronic portfolio for
assessment purposes; and approved programs must include an on-site, field-based observation of each applicant.

Educators who had devel oped technol ogy integration knowledge and skills must have the option of
“testing-out” of any approved program. For IT 7360 and the related on-line resource based |earning environment,
meeting the required test-out criteriawas not difficult. Course developers had always intended for the course to
someday be delivered at a distance. The course was designed so, if needed, educators may progress through
instruction on particular software skills and applications in an individualized, self-directed manner. The on-line
learning environment for IT 7360 contains all necessary course materials for educators to learning and master skills,
including software help sheets (tutorial directions) and recommended readings. Previous experience with course test-
out options made the program devel opers cautious, however, resulting in a GSU-specified screening process to
ensure test-out participant skillsfor success, as well as atimeline for the application and completion of the test-out
option each semester. Educators el ecting to participate in the test-out option are still required to make application to
the university and pay tuition. Educators who successfully complete the test-out option receive three graduate
credits.

A second PSC stipulation was for the inclusion of an electronic portfolio. To meet this requirement, GSU
converted the culminating paper-based portfolio to aweb-based format. This change precipitated a change in course
content, asinstructional timein developing websites (as opposed to single webpages) was added to the course.

A final PSC stipulation wasthat all candidates must complete an on-site observation that demonstrates their
abilities to integrate technology in accordance with their job responsibilities. This stipulation goes beyond the
assessment requirements of the state technology professional development program, InTech, which has no
observation requirement. Two observation rubrics were devel oped to measure achievement of performance based
Georgia Technology Standards for both instructional and support roles as well as for individuals with leadership
certificates. The content validity of the observation assessment instruments were checked through the inspection of
items and sampl e performance descriptors by experts in the area student teaching as recommended in psychometric
texts (seefor example Gay, 1992; Isaac & Michael, 1981; Kerlinger, 1992). Expertswere asked to check for overal
content and accuracy. Based on feedback from these experts, specific changesin content and wording were made to
the instruments.

Assessment and Evauation

Assessment

Not all studentswho enroll in the GSU course use it to meet the Special Georgia Technology Reguirement,
as some have aready met the requirement through the state InTech program, or are exempt due to National Board
Certification. In the spring 2002 semester, of those who indicated they would use the IT 7360 course to meet the state
requirement, 16 educators earned agrade of “B” or better in all technology integration and planning skills
performance indicators (100 %). Field-based observations took placein avariety of instructional settings: elementary,
middle, secondary, staff development, higher education, and public libraries were used as environments. Large group,
smdll-group, individual, classroom, and laboratory instructional configurations were used. Technology resources
included as little as one computer in a classroom, and as many as 38 computersin alaboratory setting, including
many permutationsin between. Content taught included mathematics, social studies, science, language arts, writing,
reading, pre-reading, remedial, ESOL, computer science, and teacher staff development. Technology toolsincluded
spreadsheets, databases, graphics, writing, concept-mapping, word processing, desktop publishing, desktop
presentation, internet research, creation of web pages, and use of weblogs for journaling, The purpose for educator
technology integration in many cases was student productivity, but many educators also cited student motivation,
the need to meet multiple learning styles, and enrichment. Fall 2002 semester observations are currently ongoing, but
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to date demonstrate the richness of topics and applications present in the spring semester. An additional 31
educators are participating this fall semester. To date, the educators represent atotal of 16 county/school systems,
and 55 different schools, both public and private.

Evaluation

During thisfirst year as a pathway to meeting the Special Georgia Technology Requirement, several issues
have surfaced in the strategies, management, and delivery of the IT 7360 course. These issues generally fall into one
of two course requirements: the e-portfolio, and the field-based observation.

Issues that have arisen with the e-portfolio can be grouped into the areas of access and skills. Regarding
access, educators still do not regularly have access to webspace at their place of employment, and must use the
webspace provided to all GSU students or a free webspace such as Geocities. One participant even used a “weblog”
site. University student webspace has been moved more than once in the past year, and teaching the file transfer
process continues to take agreat deal of instructional time.

Thislack of regular access has also led to skillsissues. Educators have little difficulty creating asingle
webpage, but struggle with design and file structure knowledge when asked to create an entire website, as they must
to meet the e-portfolio requirement. To alleviate the design struggles, instructorscreated a template for educator-
studentsto usein developing their e-portfolio. Educator file structure knowledge was not as easily solved. Strategies
used to date include having educator-students first map their own e-portfolio website based on the requirements
(objectives) using Inspiration®, and then creating templates as a class, modeling the linkage structure (instead of
simply supplying the templates for use). After devel oping the personal templates, educator-students are also
provided with the instructor created templates. The process of developing their own templates assists learnersin
developing file structure knowledge allows them to relax and focus on their content. A recent skill issue has been
relative linkages used in recently released web devel opment software upgrades making web page editing difficult.
Instructional strategiesto addressrelative linkages knowledge are currently under devel opment.

Evaluation results of the on-site observation requirement are largely of a management nature. GSU, located
in downtown Atlanta, is centrally located in the most populated area of the state. The university regularly draws
teacher-educators from as distant as a 100-mile radius of the city. The scheduling, management, record keeping, and
travel to and from on-site observations have turned into atime-consuming and expensive operation that has placed a
strain on GSU resources. Initialy, conducting on-site eval uations was not considered as part of faculty teaching
load. The distances covered to conduct on-site observations has made the training of evaluators to ensure inter-rater
reliability difficult, resulting in only two trained evaluators to date, further straining GSU resources.

With increasing enrollments, however, management issues in scheduling and conducting on-site
observations are being addressed. In fall 2002 semester, one faculty course load was awarded for every 20 on-site
observations scheduled. Furthermore, it is anticipated that two additional evaluatorswill be trained prior to spring
2003 semester. As more educators use the GSU course to meet the technology requirement, more observationswill be
scheduled, and location groupings of observations may be possible, thus decreasing travel expenses.

Condudons

The national trend toward educational accountability will undoubtedly continue. It is anticipated that more
stateswill follow the lead of Georgia, Connecticut, North Carolina, South Carolina, and Virginia, and will mandate
educator technology integration professional development and put competency gatewaysinto place. The curriculum
mapping versus standards methods as well as the strategies for meeting state mandates in this paper will hopefully
assist and encourage other university programsin being proactive to meeting this large and important in-service
teacher professional development need.
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Augmenting Classroom Instruction with WebCT
Ron Payne

Oklahoma State University

Lessthan ten years ago, if you mentioned the word “classroom” to any person on the street, you were apt
to receive some form of subject recognition. To most of us, a classroom basically involved the actions of ateacher or
some hardware that could be suspended, attached, or rolled into the room. If there were connections to the world
outside the classroom, they usually involved some form of television, such as Channel One, close-circuit video, or
some local station. Most of the other items usually associated with the classroom, like the chalkboard or the
overhead projector, were largely considered standard for any general schoolroom and, in fact, a part of the general
definition. The point iswhen we spoke of learning or the act of teaching in connection with a classroom, we rarely
had to define the tools that had become associated with the norm. (Ko, Rossen, 2001)

However, in those same ten years, we have begun to undergo atremendous change. Whether the changeis
to be considered revolutionary remains to be seen; but we actually have a chance to be a part of what could be one
of the greatest changes to the act of teaching in 2,000 years! To be sure, at one time or another, we thought the
overhead projector, the television medium, and even the motion picture would change education dramatically. To
some extent, they probably had some good effects, yet overall, the definition of and the act of teaching remained
fairly constant. Studentsstill sit in rows with the teacher at the front of the room. To use any new devices, we often
had to endure scheduling conflicts, a considerable amount of expense, and some effort to work through the
associated “ entertainment” value. Often, by the time we had obtained the items, using them properly had to slip
somewhat. Moreover, when the big day arrived that we were to use the media, there was no assurance that there
would not be afiredrill or amass absence for some type of event!

Now, however, thereisatool available that requires no scheduling, little in the way of funds, especially
when compared to setting up avideo studio, and the tool is already perceived as a productivity tool more than one of
entertainment. It isthe computer, of course, but even more than that, it isthe special software now available for the
teacher. The software, or course tool, was designed by ateacher and is often used for distance education. But
mostly, itsreal valueisinthe way it can support classroom instruction. And depending upon the involvement with
such details ateacher wants to be engaged, (s)he can change the design, colors, or any other design elements, and
(s)he can add instructional elements or take away instructional elements as needed. The teacher can administer atest
or survey, show amovie, provide for an online discussion, use class e-mail, conduct an online chat or maintain a
virtual office hour, and/or provide an audio effect to support realism or add narration when needed. But, even more,
the course tool technology gives us a tremendous opportunity to change the very premise of what we define as
classroom instruction. In no small way, it helpsto make the possibilities of a constructivist’s environment areality.

Though the literature has suggested it for years, we are quickly approaching the time when wereally are
going to change our basic method of instruction from essentially teacher-centered activitiesto those directed by the
learner. (Murphy, Cathcart, Kodali, 1997) And we teachers are beginning to see ourselves as “learning facilitators’
instead of the traditional “know-it-all.”

By using coursetools, such as WebCT, we can even have more time to devote to answering students’
guestions, providing uniquely individual instruction, and or making available additional tutorials for students having
difficulties or wanting to go deeper into the course content. (Shih and Cifuentes, 2001) In fact, with alittle practice,
we can turn any classroom into a haven for personalized instruction as envisioned by James Keefe and John
Jenking(2002).

Inavery real sense, we can add the major concept of personalization to the traditional classroom: students
setting their own pace of learning, learning materials based upon learning styles. With atool like WebCT, we can
begin our conversion to the future now. We can make course content available when our students are ready for it.
We can selectively release content based upon test scores, students' names, or just dates.

In addition, atool like WebCT can help us help our students gain academic confidence. Far too often, we
have had students who suffered because they did not trust their efforts to produce “what the instructor wants.” As
we attempt to provide an environment that supports our students’ attempts to construct knowledge, our job should
be to help our students learn how to learn for those times when they must successfully solve their own problems. If
we do, they will be able to engage in what could be awonderful world where technology will help them attain the
“best” learning experience that they define for themselves. (Adler and Rae, 2002) In fact, some suggest that we
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should help students learn to set their own achievement goals and help them maintain their work habits by letting
them see their progress. (Salpeter 2002) With tools like WebCT, we can show them what they are accomplishing and
provide the extra experiences that once was available only “outside” the classroom and, therefore, rarely. The
students can select the extra experiences and content they want while still being on hand for the core of the course.

What about the importance of collaboration? Several authors suggest that we have spent far too much time
making education a competitive enterprise. We need to make learning more of ateam effort. (Heinich, Moldenda,
Russdll, and Smaldion, 2002) (Newby, Stepich, Lehman, and Russell, 2000) (Jenkins, J. and Keefe, J., 2002a) In
WebCT, we can make teams easily. Students can exchange document and spreadsheet files, Web pages, and audio
and video files. Theinstructor can randomly generate teams or assign students to teams. When the teams are
generated, special discussion boards are set up for only the team members (and the instructor). Students can share
ideas, suggest work strategies, and assign each other deadlines. They can begin to take some responsibility for their
own learning. For many students, class stops being something to endure or merely to be a place to exhibit a passive-
resistance to learning and become instead a place of active learning!

In addition to providing online discussions for groups, WebCT provides for online discussions for the
wholeclass. Interestingly, students’ additions to discussions tend to be well thought out, not the “ off the cuff”
comments we may hear in the classroom. In addition, online discussions can be an effective means for disallowing
certain diversity issues from adversely affecting alearning opportunity. Since the teacher can configure the
discussions to be anonymous, students do not know whose contributions they read. Also, students discussing an
issue online can be amazed to find that their thoughts or opinions are the same as those held by someone with a
different societal background or ethnicity. In essence, the negative effects produced by stereotyping can
successfully be combated by this technique, hel ping the school achieve one of the goals of ethnic diversity. (Banks,
et a, 2001, p. 200)

For abeliever of the constructivist methodology, we can view the use of Web-enhanced classrooms as a
very real attempt to gain the extra dial ogues between our students and the content from which they are to construct
their knowledge. We see three modes of dialogue and communication: 1) a dialogue between an instructor and a
student; 2) the dial ogue between and among students (learning from each other); and 3) a dialogue between the
student and the instructional materials and resources. (Boettcher and Cartwright, 1997) And it seemsthat this
method is very effective. Students do tend to learn more effectively when they interact with and process information
than when they just hear about it. (Hoffman 2001) Indeed, we seem to have awonderful opportunity to move beyond
the learning of “inert” factsto generating better mental models (Dede 1995) supporting their construction of
knowledge and problem solving strategies. Thismay sound likealot and it is. But with atool like WebCT, so much
of the course operation is standardized and even easy that the teacher is|eft free to concentrate upon important
pedagogical issues. Students do not have to take a course on taking acourse. The course tool tendsto be intuitive.
Like the faculty, dueto the inherent standardized look and “feel,” students can devote their attention to the course
content and the online experience. (Baker, 2001)

And, for the utilitarian purpose of producing effective citizens for our world of tomorrow, we should use the
technologies now available to usto help our students get used to working with them. They are already entertained
by it. Now, let’s show them how to work effectively with them. Or, as one author suggested, “Given today’s
increasingly technological world, educational institutions must produce students who are able to function
comfortably in thisworld.” (Levine 2002, p.18)

But how? We may need areal exampleto see how some of theinstructional “wishes’ and “hopes’ can be
employed successfully. A quick survey of the constructivist’s literature can provide several concrete suggestions
for interpreting theory into the “ classroom.” Aninteresting case is provided by Honebein (1996), who suggests
seven goals for the design of constructivist learning environments. Hislist of the seven goals builds upon the work
of Cunningham, Duffy, and Knuth (1993). Honebein’s goal s follow:

Provide experience with knowledge construction process.

Provide experience in multiple perspectives.

Embed learning in realistic and relevant contexts.

Encourage ownership and voice in the learning process.

Embed learning in social experience.

Encourage the use of multiple modes of representation.

Encourage self-awareness of the knowledge construction process. (11-12)
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When faced with the “trouble” of translating the seven goalsinto action, oneis reminded of Wilson's (1996)
pleafor teacher to remain “vigilant to ensure that an environment includes proper support and guidance and rich
resources and tools.” (5) It isin applying the goals that one does more than pay lip service to her/his beliefs about
learning and teaching and takes action to help students attain the desired learning. An example of oneinstructor’s
attempts to apply the seven goals using WebCT to augment classroom instruction follows.

1. Provide experience with the knowledge construction process. Following a presentation about the Internet
and some of its educational uses, the students were given live instruction about HTML. Their tool during this
session was Notepad, a small text editing package that is aresident of Windows operating systems. The students
created three pages that linked to each other and included differing font colors and at least one picture. (Some
students placed more than one picture.) During the next class session, the students were introduced to FrontPage.
After acouple of sessions of instruction and practice with the software, they were assigned the task of creating their
own Website. The purpose of the site was to introduce themselves, tell about their interests, display their pictures
(they had taken digital images of each other earlier in the session), and provide links to their favorite Websites. By
using the tool of their choice, no one selected Notepad, they met and solved the various challenges of producing a
sSite.

2. Provide experience in and appreciation for multiple perspectives. After the students uploaded their Web
pages to the protected course site, they could view each other’ s pages. They checked the links and looked at how
others met and solved production problems that they had experienced in their own production. In addition, they
noted the creativity displayed by each Web page and in some cases, worked to figure out how certain features had
been accomplished.

3. Embed learning in realistic and relevant contexts. Believing that every educator needs to “know their own
mind” or view of typical educational issuesin the event they are ever called upon to present their views to members
of the community, the students are asked to write a position paper on one of four issues facing education. The
issues are set forth asfollows:

Homework ? Some peopl e suggest children have too much, do they? For additional information, you might begin
here.

Socializing with friends? Reports are school performance falls as time spent with friends increases? For additional
information, consider thisinformation.

Extracurricular activities? Are sports too important? Check the additional information.

Television?1s TV viewing a problem for students? For additional information, see this!

Par t-timejobs? Do students work too much and too long? For additional information, see Gannon University's study
hints page.

In addition, the students are told to produce a PowerPoint presentation that they can use to present their position.
Though they are asked to present their position, they are cautioned that, as potential educators, they should provide
an “informed” opinion citing the sources provided as links and an additional one of their own. The authentic activity
for this aspect of the course isfor them to determine their own stand.

4. Encourage ownership and voicein the learning process. During the second week of the course, after all
the introductory exercises and learning to use the course Website are satisfied, the students are asked to provide a
list of ten learning objectives they hold for themselves during their timein the course. Those objectives are
combined, provided with appropriate links to course materials that will further them on their way to achieving the
objectives, and posted in a prominent place in the course Website.

5. Embed learning in social experience. Later in the course, the students are introduced to the concept and
stepsinvolved in performing aWebQuest. They aretold by way of introduction that the WebQuest will help them
move from Web Surfersto Web Searchers. They will learn to search with a purpose, not aimlessly wander through
cyber space. To perform the WebQuest, they are divided into four research teams. They are then told to physically
move to one of four locations in the room whereby they take part in a short team-building exercise. Then, they are
introduced to the challenge requiring the WebQuest. Since most of these students will probably bein charge of their
school’ s Website by virtue of their having this course on their transcript, they are charged with the responsibility to
perform as ateam to determine five major rules that determine an exceptional educational Website. Then, they are
assigned the task of finding five educational Websites that display each of their rules and they areto find five
educational Websitesthat fail each of thefive“tests.” They are provided asite that listsall or most of the
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educational sitesin Oklahomathat they areto study. Finally, they are given the task of reporting the findings of their
research viaagroup Website inside the course Website. In the beginning of the three-day exercise, the instructor
moves from group to group to handle any special problems, answer non-routine questions, or to provide appropriate
guidance. By the second and third day, the instructor “fades’ away and allows the groupsto function as
independent teams that assigns tasks for each member and sets appropriate deadlines. After the completion of the
guest, the students engage in a special essay “examination” during which they reflect and write about their
experiences, recount their activities, and, hence, their learning.

6. Encourage the use of multiple modes of representation. In several casesthrough the time during which
various pieces of relevant software or certain activities are presented, the students are presented at least two modes
of gaining information. First, the traditional voice, picture, “doing” type of instruction is presented during class. On
the course Website, there are additional “presentations’ that augment the in-classwork. The presentations may be a
smple Web tutorial, asin the case of learning FrontPage. To enrich the in-class presentation of Boolean logic for
Web research, a couple of Viewlets© are presented to help the students quickly “cement” their new search power.

7. Encourage self-awareness of the knowledge construction process. The discussion tool isideal for the
metacognitive effort. In responding the questions about the topic of study posted by the instructor, students are
asked to respond to both the instructor’ s questions and to the questions and/or comments of at least five of their
classmates. In addition, when the instructor finds a need to add a comment, he has found a unique way of further
enriching the discussion tool by linking to avideo inside the message. He says something similarto, “ ... fora
report dealing with MIT’ swork on artificial intelligence, click here.” When the student clicks the link marked “here,”
ashort video plays showing the work of several MIT researchers as they “teach” machinesto respond as humans.
Predictably, the video brings about additional discussions about humanists versus machines and, then, often leaps
into what the students can expect in the future!

In conclusion, WebCT can assist the constructivist build a meaningful environment for students. In so
doing, the practicing teacher risks taking her/his classroom out of the “safe” zone of centuries-old tradition and
leaping deep into the future. A future that holds some promise for those who believe in personalized instruction
where each student builds or constructs their learning to suit their particular style and needs. What awonderful time
to be ateacher!
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Using and Evauating Online Course Discussions
Dorothy P. Fuller

Black Hills State University

Abstract

This paper explores how faculty froma small university in the northern plains use electronic discussion to support
their online coursesin various disciplines, how they evaluate student participation, and how they prepare their
students to successfully use discussion to interact with the cour se content and with other students. Qualitative
analysis of the resultsindicates that while faculty use electronic discussion in a variety of ways, the applications
tend to fall in four focus areas: cour se content, collaboration and community building, development of higher
order thinking skills, and course management. Results also indicate that faculty find their greatest satisfaction
with electronic discussion stems from the increased levels of content interaction and the use of higher order
thinking skills.

Introduction

As more and more learning institutions begin using the Internet to deliver courses, instructors work to
develop better waysto bring students together, to help them make connection with othersin the course and to
enhance their learning. Asynchronous electronic discussion has become an increasingly popular tool for these
purposes. Electronic course management tools such as WebCT and Blackboard provide threaded discussion groups
that can be tailored for the specific demands of each course through the development of specific course related
topics and the design of both large and small group discussion opportunities. In spite of the proliferation of online
discussion tools, some instructors are hesitant to require the use of online discussions, either because they don't
have a clear picture of the various ways that el ectronic discussions can benefit a course, or they are uncertain about
how to effectively manage or evaluate the use of atool that can potentially consume alarge amount of student and
teacher time and energy. Y et those who have begun using electronic discussionsin their online courses have found
that they provide structure for the course (Lieblein, 2000), build awareness of the ideas and contributions of other
participants (MacK night, 2000) and encourage student collaboration through information sharing and peer support
(Sherry, 2000). Advocates point out that online discussion has the reflective characteristic of written communication
(Northrup, 2001), and thus encourages reflective contributions to ongoing topics of discussion (MacKnight, 2000)
and enhances the development of higher order thinking skills through a combination of human and content
interactions (Rose, 2002; Wilson, 2002).

Online discussion isfrequently used similarly to face-to-face discussionsin classrooms to encourage
students to dig into the course content and develop understanding. Strategies such as open and small group
discussions of case studies, debate teams, mock trials and jigsaws can be quite effective in online environments
(MacKnight, 2000). Palloff and Pratt (1999) provide striking examples of how electronic discussion has been used to
foster collaboration among students separated by distance and time. Some instructors provide structured questions
to guide students' written responses to the group. Such structured questions often require the application of higher
order thinking skills such as analysis and evaluation principles and their applications (Liaw & Huang, 2000). And
sometimes online discussion becomes atool for course management asit is used to document regularity and
frequency of attendance by studentsin the course (Palloff & Pratt, 2001).

Asmany ways as exist for incorporating discussion in online courses, just as many are available for
evaluating participant contributions to those discussions. Most instructors who use discussion as a part of their
courses do assign some level of participation points, but the elements they select in determining the assignment of
those points vary widely. Some use rubrics or checklists, others provide their students with specific elements that
must be addressed in order to gain credit in the discussion, and still others follow a pattern often seen in traditional
classrooms, assigning points based on an overall impression of the quality of participation (McKinnon, 2000). Bean
(1998) reported that face-to-face professors frequently rely on their impressions to determine class participation
grades and may use an overall sense of student participation as a"fudge factor" when computing final grades. The
professor's general impression of the frequency and thoughtfulness of a student's participation in ongoing class
discussions could spell the difference between one letter grade or another in the course. Regardless of how
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discussion points are determined, research indicates that grading discussion participation encourages steady
contributions (Lieblein, 2000) and encourages student collaboration (Hathorn & Ingram, 2002).

However, online discussion has one distinguishing characteristic that setsit apart from face-to-face
discussion. Although, just asin aclassroom discussion, the participants consider and respond to ideas and
thoughts of others around a specific topic, the online discussion achieves substance as awritten format. Threaded
discussion postings provide the instructor with adurable record of the entire course discussion and end the
necessity of relying on memory and general impressions to determine the frequency and quality of each participant's
contributions. In classroom discussions, students who use active body language and afew well chosen words may
lend the impression of substantive participation. The written record of online discussion removes nonverbal static
and clearly separatesthe simple "I agree" from the contribution that provides factually supported agreement, critical
reflection, or a penetrating question that deepens the discussion or movesit in anew direction. These are the
elements that Palloff and Pratt (2001) refer to as substantive contributions.

Online discussion affords new opportunities for reflective participation and collaboration aswell as new
levels of learner accountability. The pressure of being constantly visible while being physically separated from the
rest of the class and the requirement for active learner involvement throughout the course may seem strange and
threatening to students who have been comfortably successful in more passive traditional classroom environments.
Instructors who wish to use the advantages of electronic discussions successfully must design enough structure
into their discussion assignments to provide a safe learning opportunity for their students. Online professors should
consider modeling the use of critical questioning and self reflection in the discussion (MacKnight, 2000). Berge and
Muilenburg (2000) recommend that faculty develop guiding questions that evoke the use of higher order thinking
skills. McNabb (2002) encourages designing discussion assignments that focus on specific goals, provide structure
and boundaries, and encourage the use of probing and self-reflective questioning. She also suggests providing
access to material's and resources that help students prepare for substantive discussion participation.

How, then, do faculty successfully pull everything together? How do they use discussion in their online
courses across various disciplines? What do they want discussion to accomplish in their courses? How do they
prepare their students to use discussions effectively? And how do they evaluate the results?

Method

Nineteen faculty representing three collegesin asmall northern plains university wereinterviewed for the
study. All currently teach online courses and have between one and seven years experience devel oping and teaching
online courses. Of those nineteen, only five reported not using discussionsin their courses. The remaining fourteen
faculty were interviewed using the following questions:;

- What do you want the use of electronic discussion to accomplish in your course?

Do you assign points for discussion? If so, what percentage of the course grade do they represent?
What factors do you consider when evaluating discussion?

Do you use arubric or achecklist for evaluation? If not what do you use?

Do you provide specific instructions to students for conducting electronic class discussions?

How satisfied are you that online discussion is meeting your stated goals for the course?

Thefaculty were also asked to provide copies of any student instructions and rubrics that they used and to
provide examples of discussion postings that represented both excellent and below par student performance.

College Use Discussion Do Not Use Discussion
Arts & Sciences 3 1
Business & Technology | 6 4
Education 5 0
Table 1: Faculty using electronic discussion, by college.
Reaults

Information from the interviews on the uses of electronic discussions was analyzed, coded and clustered
into four general areas: Course content, higher order thinking skills, collaboration and community building, and
course management.

Course content included such elements as understanding of principles, application of principles, accuracy,
completeness, and supported by examples.
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Higher order thinking skillsincluded evaluation of theories and principles, analysis of cases, problem
solving, and moving the discussion to levels above statement of facts and application.
Collaboration included reading/listening to others, responding to other students' ideas, sharing
resources, politeness, and regularly engaging in ongoing discussions.

Course management included attendance, homework submissions, and quantity of postings.

Gods

Not surprising, interaction with course content was the most frequently cited goal by online professorsin all
represented disciplines. Professors wanted students to use el ectronic discussion to demonstrate their understanding
of the content and to apply the principlesthey learned to real world situations and problems.

This wasfollowed closely by goalsinvolving the devel opment and maintenance of strong online
communities. Many of the professors spoke of helping students make connections to othersin the coursein order to
reduce the distance and isol ation that seems to stimulate high attrition ratesin many online courses. Business faculty
in particular were interested in developing electronic collaborations that simulated the el ectronic workgroups many
corporations now use regularly.

Especially for those faculty teaching upper level and graduate level courses, the demand for evidence of
higher order thinking skills such as analysis, synthesis and evaluation was important, but overall the terms most
frequently used to describe desired discussion content included understanding, summarizing, supporting with
details, and applying principles. All of these terms relate to thinking skills at the lower end of Bloom's taxonomy.

Faculty within each college used electronic discussions to track student online attendance and
participation, but those in business and technology courses make the most use of this feature. Likewise, this group
of faculty was most likely to use the discussion element as ameans for collecting homework.

College Course Content Higher Order Collaboration Course
Thinking Skills Management
Arts & Sciences 100% 33% 67% 33%
Business & Tech. | 50% 33% 83% 67%
Education 80% 60% 80% 40%

Table 2: Goalsfor electronic discussion, by college
Evaluation

Most faculty felt strongly that assigned points for discussion participation was essential. One instructor
stated, "I'vetried it both ways, and | get much better participation when | assign enough pointsto make a
difference." His points equated to 10% of the final course grade.

College Faculty Assigning Faculty Not Assigning | Percentage Range
Points Points

Arts & Sciences 2 1 8% - 20%

Business & Tech. 5 1 3% - 10%

Education 4 1 7% - 30%

Table 3: Assigned percentage points for discussion, by college

Therewas awider disparity in how faculty evaluated student discussions. Only education faculty used
formal rubrics for evaluating discussion. Remaining faculty used either informal checklists or ageneral impression of
quality of participation. Those that reported using general impressions of quality and quantity also reported that they
used discussion as a"fudge factor" when assigning final grades, giving the edge to students with consistent
performance levelsin both quantity and quality.

College Rubric Informal Checklist General Impressions
Arts & Sciences 0 67% 33%

Business & Tech. 0 67% 33%

Education 80% 20% 0

Table 4: Methods of evaluating discussion participation, by college
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Faculty reported avariety of factors that they took into consideration when determining the quality of a
discussion posting. No single element was on every list, but the most frequently used term was "substantive."
When pressed to further define substantive, faculty provided examples such as compl eteness, accuracy, supported
by facts and examples, reflective analysis, applied to specific circumstances, and adding something new to the
discussion, or moving the discussion forward. This tends to coincide with the description of substantive postings
developed by Palloff and Pratt (2001): "A substantive post responds to the question in away that clearly supports a
position, begins a new topic or somehow adds to the discussion by critically reflecting on what is being discussed or
moving the discussion in anew direction" (pp. 79-80). Other elements frequently sited were demonstrated
understanding, use of outside resources to expand discussion, and responds to and builds upon others' ideas.

Faculty had a much easier time agreeing on the elements of abelow par submission: off subject,
unsupported "l agree" postings, rephrasing of other submissionswith nothing new added, and rudeness. All faculty
agreed that such submissions received no credit for participation, and three instructors stated that they responded to
such postings by private correspondence with the author and provided guidance for more effective postings.

Instructing Students

Considerable disparity existed in the methods that faculty use to prepare their students for successfully
using electronic discussions. Some faculty provided general instructions that included how to used the system for
posting discussions and general rules of netiquette. Others provided specific instructions directly related to the
reguirements of an assignment. These instructions were more likely to provide examples of acceptable and
unacceptabl e responses and to itemize specific elements (e.g., supporting data, examples, real-world applications)
expected in a posting. Some faculty provided both general and specific instructions. Only two faculty reported
modeling discussion postings within the ongoing class discussion. There were also faculty who reported providing
no instructions, general or specific, to their students.

College No Instructions General Specific Modeling
Instructions Instructions

Arts & Sciences 0 100% 67% 0

Business & Tech 50% 0 50% 0

Education 20% 60% 80% 40%

Table 5: Faculty providing student instruction for electronic discussion participation, by college
Satisfaction

Faculty were asked to report their level of satisfaction (high, medium or low) in relation to how well
el ectronic discussion were meeting their established course goals. When reporting levels of satisfaction, faculty
comments tended to link their level of satisfaction with electronic discussion with the quality content interaction by
their students and to the degree in which students used higher level thinking skill in their class discussions. Several
faculty qualified their answers with statements such as, "Perhaps | set my expectationstoo high." And one faculty
member reported a high level of satisfaction with online discussion and then qualified that by stating, "But I've
changed my expectations from last year." However, none of the faculty reported any interest and foregoing
discussion in any future classes. The highest levels of satisfaction were reported by the instructorswho
incorporated models of desired behaviorsin their ongoing class discussions.

College Low Medium High
Arts & Sciences 3B% 33% 33%
Business & Tech. 33% 33% 33%
Education 0 20% 80%

Table 6: Levels of faculty satisfaction with electronic course discussions, by college
Conclusion

Electronic discussion isacommon element in the online courses taught by the participants of this study,
and for the most part it seemsto be effective in providing a means for studentsto interact with the instructor, with
other participants and with the course content. By virtue of the written format of electronic discussion, students
interaction with the content may be more reflective and may invoke greater use of higher order thinking skills. This
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proposition is supported by higher levels of satisfaction reported by faculty who also named course content
interaction and development of higher order thinking skills as goals for using discussion. The written format of online
discussion certainly provides faculty with more concrete evidence for eval uating both the quantity and quality of
discussion participation, and thisin turn, may be encouraging faculty to use more specific criteriafor evaluating
student participation, moving away from impressionistic eval uation techniques. Regardless of the factors used to
evaluate discussion participation, the results of this study adds further support to research showing the
effectivenessin using assigned point values for discussion participation in order to encourage regular student
participation and collaboration. Electronic discussion also seems to be an ideal way of providing students with
realistic models of electronic working groups currently used in businesses around the world. The small population of
this study limits conclusions regarding the relationship between faculty satisfaction with discussion and the level of
instruction on effective participation that they provide to students. This could be an area where faculty mentoring
could increase the satisfaction of all.
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Electronic Technologiesin High School Mathematics Classrooms
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Abstract

This paper presents the results of a qualitative study investigating the use of electronic technologies, such
as computers and graphic calculators, in 10th grade geometry courses in a small, rural high school in
New York. This study examines how math teachers understand the use of electronic technologies in the
classroom to support teaching and to improve students' conceptual understanding of mathematics. A
discussion for the implementation of effective and supportive teaching by using technology in the
classroomis provided.

Introduction

Electronic technologies, such as computer and graphic calculators, can provide teachers and students in
High School Mathematics with the tools to develop a better understanding of mathematics. Electronic educational
technologies are essential tools for teaching, learning, and doing mathematics (NCTM, 2000). Learning with
technology enables students to build more meaningful personal interpretations, representations of ideas and
simulating meaningful real-world problems (Jonassen, 1995). Research indicates that these electronic technologies are
especially useful in developing the higher-order skills of critical thinking, analysis, and scientific inquiry (Roschelle,
et a., 2000). Using technology tools hel ps students focus on decision-making, reflection, reasoning, and problem
solving (NCTM, 2000).

L earning mathematics with understanding is essential to enable students to use what they know, and to
improve their conceptual understanding (Bransford, et al., 1999). Technology tools help students devel op pictures of
abstract conceptsin their mind. Students’ ownership of abstract mathematical ideas can be fostered through
technology because technology use prompts the transfer and applications of mathematical ideasinto concrete
experiences (NCTM, 2000). However, research on the effects of using technology has generally emphasized that
“technology is not a panacea’ (Kramarski, 2001, p.77). Jonassen (2000) argues that “students do not learn from
technology, but technol ogies can support meaning making by students” (p. 8). Then, Jonassen (2000) emphasi zes
that students learn with technol ogies when technology supports knowledge construction, explorations, learning by
doing, learning by conversing, and learning by reflecting. Clark, Hosticka, and Huddlestun (1999) emphasize that
technology tools are powerful in the right hands, but tools can cause great harm when misused such as teaching
lower-order thinking skillsinvolving drill and practice. Therefore, fostering learning with technology depends on how
technology is used and how technology isintegrated into classrooms.

An investigation of how electronic technologies should be integrated into high school mathematics
classrooms may provide the essential information for decisions about the required conditions for successful
implementation of technology. A qualitative research study in high school mathematics classrooms may inform how
mathematics teachers should use technol ogy to support teaching and to improve students’ understandings.
Therefore, this research study examined how math teachers understand the use of electronic technologiesin the
classroom to support teaching and to improve students' conceptual understanding of mathematics. A discussion for
the implementation of effective and supportive teaching by using technology in the classroom is provided.

Research Purpose

Thisresearch study considered the role of electronic technologies to support teaching and to improve
students’ conceptual understanding of mathematics. The goal of this study was to document the distinguishing
features of electronic technologies, the process of their integration into the current curriculum and its impact on
mathematic education in asmall, rural high school in New Y ork. The purpose of this research was to discuss the
results of this qualitative study investigating the use of electronic technologiesin 10th grade geometry coursesin
which students and teachers have been using computer and graphic calculators.

Method
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Datawere collected through participant observationsin four different classroom and interviews with four
mathematics teachers. Moreover, this study is a part of ongoing investigation on how electronic technologies such
as computers graphic calculators, and projectors are integrated into their math teaching practices. This ongoing
study consists of participant observations, document analysis, and interviews with participant math teachers.

Research Questions

Based on information collected from initial meetings with teachers and classroom observationsit was
assessed that electronic technologies, e.g., computers and graphic calculators had been integrated into mathematics
classroom.

Thus, the focusing research question was; how do math teachers use el ectronic technol ogies to support
their teaching and to improve students’ conceptual understanding of mathematics in high schools?

The data were collected to assess:

the kinds of materials and equipment being used,

teaching and |earning perspectives on technology use,

mathematical concepts being presented,

teachers' skillsto use the technologies effectively,

implications of the current curriculum, and

math teachers’ perspectives on using electronic technologies to enhance teaching and learning.

Andyze

Field notes from classroom observations and data from document sources were coded and analyzed for
categories. Interviews were transcribed, coded and analyzed. Devel opment of the coding system was evolved
through rereading the transcripts, and field notes.

All of the classrooms have enough graphic calculators, and enough textbooks for all students; and these
textbooks support use of the graphing calculators. All of the classroomns had one projector, one computer and one
Internet connection. The school has two computer |abs with access to Internet connections.

Reaults from Obsarvations

During the lessons, teachers used transparencies, PowerPoint presentations, and graphic cal culators
instead of drawing all things on the blackboard. Students brainstormed about the concepts or questions by reading
and discussing instead of only writing all things. When using overhead projector teacher could see students’ face
easily, and asked questions by pointed on slides. This helps to keep students interest and improve communication.
Teachers could save time during the lesson since they did not spent time by writing all problem statements and
drawing complex shapes to the blackboard, and then waiting students to write down their notebooks. While teachers
showed presentations and explained steps for solutions. Teachers guided to students their active learning process
by solving questions together with students when using graphic cal culators, by engaging students into lesson with
question-answer method, group activities and class discussions.

One experienced teacher used Geometry Sketchpad with the computer on teacher table and reflected the
computer’s monitor through projector. The teacher played with Geometry Sketchpad to draw paralel lines and explain
the different kind of lines. Since there was only one computer in the classroom students did not have a chance to
study with computers during the lesson. Teachers believe students can explore concepts, have a better
understanding of real life problemsif they learn by doing instead of listening teacher. Students can see three-
dimensional shapes by using graphic calculators and Geometry Sketchpad. If teachers and students use computer
labs students have a chance of playing with Geometry Sketchpad. Thus, technology can add another dimension to
the learning environment by doing more things then doing by pencil, and paper.

Teachers and students used graphic cal culators and a computer during lesson to drill and practice, solve
problems, draw graphs, and discuss on the solutions.

Results from Interviews

Technology definitions of teachersincluded calculators such as the Texas Instrument T1-82, computers,
overheads, and software e.g. Geometry Sketchpad. Teachers could use the computer as ateaching device with the
PowerPoint presentations, the web-based reading, and a grading book.
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Teachers stated that using technology during 82-minute periods lesson helped to keep students’ interest.

Some problems that teachers face were that time consuming for
- preparing of technology before class,

practicing new software and web sites,

attending inservice technology workshops,

learning teaching tips,

completing the determined topics for each semester, and

using computer labs during the lesson

Teachers stated alack of preservice training (especially for older teachers) and alack of inservice training
caused difficultiesin using technology in the classroom. Teachers with fewer years of experience felt more
comfortable than novice teachers during adaptation of using technology.

Some teachers had afear of facing a problem with computer server, programs, or overheadsin the
classroom. They wanted to have technical support for immediate feedback and training to improve their skillsto use
technological tools easily and effectively. They needed time for preparing of technology before class, for practicing
new software and web sites, and for |earning teaching tips when using technology in the classroom.

The other important problem teachers' state is the decisions about which technology, for what, and when
should be integrated into curriculum. For example, they think that students are being introduced the calculators a
little too early, and students come in high school with such weak basic arithmetic operations’ skills.

Discussions

Teachersin this study believed using electronic technologies allowed students to improve their
understanding of the concepts and ideas behind mathematical thinking. However, the results of this study
emphasized the need for teacher training on how to use these technologies effectively and realistic teaching tipsto
integrate technology into teaching practices.

Teachers had concerns about time given to compl ete the determined topics for each semester, so none of
the teachers used computer labs during the lesson. The math curriculum should be revised to let the teachers to have
enough time to integrate technology into their teaching. Teachers should

develop technology materials or curriculum;

practice with new resources and change their teaching methods;

assess on what does work, and what does not work;

be analytical for decisions on what technology can be used for instruction and learning and how to use the

technology;

match technology integration strategies with course needs;

have technical support for immediate feedback; and

improve their skillsto use technology.

Jonassen (1995) states learning in classroom should emphasize seven qualities of meaningful learning:
active, constructive, collaborative, intentional, conversational, conceptualized, and reflective. Integrating computer
technologies should include these seven qualities of learning to promote higher-order thinking, creative thinking and
thus meaningful learning. Educators, teachers, and teacher education programs should try to understand these
seven qualities and apply them during their efforts for technology integration into their teaching practices.

Roblyer and Edwards (2000) states that elements of arationale using technology in the classroons are
motivation, unique instructional capabilities, support for new instructional approaches, increased teacher
productivity, and required skills for an information age. There are many benefitsin using computersin our math
classes (Sfard, & Leron, 1996). But, Wentworht (2002) states that mathematics teachers should rethink on their
teaching practices when integrating technology into their classroom. Bitner and Bitner (2002) developed eight areas
of consideration that isimportant to allow teachersto successfully integrate technology into the curriculum: fear of
change, training in basics, personal use, teaching models, learning based, climate, motivation, and support. Skillful
and motivated teachers can take advantages of technology in the learning process of their students.

Using technology in the classroom effectively requires that teachers make good decision about which
technology will best meet learning objectives and why. Therefore, professional development programs should
prepare inservice teachers to use technology in the classroom effectively.

The emphasis on integrating technology into the curriculum requires that K-10 mathematics teachers
become experienced of instructional technology in the management of the classroom, in devel oping teaching/learning
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strategies, and for the delivery of classroom instruction. Teachers must be comfortable with their skill to use
computer software, hardware, Internet, and graphic calculators and to develop new learning strategies according to
new technologies.

Recommendations for Future Research

This study was afirst step in investigating on how electronic technol ogies such as computers and graphic
calculators, and projectors are integrated into their math teaching practices. Recommendation for ongoing and future
researches include:

conduct the study in different high schools near New Y ork to compare and contrast the resullts;

conduct the study in different grades in mathematics classrooms to distinguish the results of different

gradesin terms of technology integration; and

conduct the study in science classroom to compare and contract the influence of the technology integration

into two different subjects.
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Designing alearning objects-based learning system: Lessons learned
Mary Kay Alegre
Kevin Clark

George Mason University

This paper focuses on lessons |earned when the action learning approach was applied to the design and
development of an online learning system using reusabl e content objects for alarge-scale government agency. The
theoretical model of instructional systems design (1SD) and action learning theory were combined to give students a
framework for facing the day-to-day project management realities of:

effectively working as ateam to solve the instructional design challenge;
managing client needs and expectations; and
designing an online learning system that utilizes reusable content objects.

Despite the project’ s complexity, the team completed a prototype of three courses and the structure of a
course learning system. The project team was comprised of graduate studentsin an instructional technology
program and they instructor. The instructor acted as the project manager of the project while the students completed
much of the instructional design work. The studentswere all a part of afull-time instructional technology masters
program. The program has students working on client-supported design projects for two semesters.

Action Learning and The 1SD moddl

The action learning theory was particularly appropriate for this project because we had the components
needed to implement the project: acommitted group of team members, and an authentic task. Action learning aimsto
confront the increasing demands of environmental change and job complexity in the workplace through promoting a
team-based learning process (Bannan-Ritland, 2001). Teams solve the problem, and the process works to generate
new perspectives and capitalizes on team resources. And, similar to the ADDIE model, action learning utilizes a
systematic process to address varioustypes of problems at the macro and micro levels.

Documented in this paper are the processes and results of applying action learning theory to the
instructional systems design process:

1. Analysis— performance analysis, needs assessment, and role modeling;
2. Design - development of essential use cases, content and task modeling, wireframing;
3. Development — prototyping.

Implementation and Evaluation were beyond the scope of this project, but it isworth noting that each phase

of the processinvolved someform of formative evaluation, and revision.

The Client

Theclient for this project, alarge government agency, wanted to improve the delivery of its current paper-
based distance-learning courses by converting them to an online format. The client chose this course of action partly
because of a mandate and partly because of a desire to decrease the amount of travel time and resources previously
required to train employees.

How Reusable Content Objects Fit Into the Project Design

The client envisioned the use of areusable learning objects system for this project. Learning objects, later
termed, reusable content objects are described in more detail in the Design Phase. The concept of reusable content
objects refersto the notion that objects such as text, graphics, video, audio, etc. can be reused in different areas of
the learning system without reproducing the same object over and over (Wiley, 2000). Much has been written about
the conceptual implementation of reusable content objects, but not much emphasis has been placed on designing
and devel oping these systems within the instructional systems design framework.

The project team had to consider existing specifications and standards for |earning objectsincluding
durability, interoperability, accessibility, reusability, affordability, and manageability in making a decision on whether
to use thistechnology for this particular project. The team also explored the benefits of using content objects,
because of their potential for reusability, generativity, adaptability, and scalability.
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Project Phases
Analysis

Step One: The Performance Analysis and Day-to-Day Project Redlities

The team began by conducting a brief performance analysis (PA), which isthe “ partnering with clients and
customers to help them define and achieve their goals. It involves reaching out for several perspectiveson aproblem
or opportunity, determining any and all driverstoward or barriersto successful performance, and proposing a
solution system based on what islearned, not on what istypically done” (Rossett, 1999).

The team sought out perspectives from the client, Subject Matter Experts (SMESs), and staff members. The
team al so analyzed non-human sources of dataincluding reports, the current course content, and the current format
and system of instruction. The team used these resources to develop a project vision describing the problem and
opportunities, and to generate alist of drivers and barriers that would assist or hinder the team in achieving the
vision. The project vision and underlying challenge was to “develop an online learning system for users which
provided access to current, critical knowledge through an enhanced instructional environment.” Driverswere
resources both technical (hardware and software) and human (SME’s, staff, and the team’ s instructors, and
advisors). Barriersidentified were possible insufficient access to people: (learners, SMEs, and others) and to
resources and information needed for athorough needs assessment. The resulting document was presented to the
client for discussion and approval before beginning the next step in the process.

During the first month, while the team completed the Performance Analysis, the eventual scope of the
project began to unfold. A series of meetings with the client revealed the possible impact of agency politics on the
project scope. Theclient felt that it was important to include agencies with similar responsibilities and concernsin the
effort to develop the online learning system. In light of this, our client began securing the interest of another agency
in the project and subsequently began to consider inclusion of their content in the courses that were going to be
converted. For the team, this rai sed questions about the scope of the project, the timeline for deliverables, and who
the client was and would become. By the second month, our client was still unsure of the content and the courses to
by prototyped. Because of this, the team scaled back the deliverables slated for completion by the end of the first
semester. Wewould not fully enter the design phase; rather focus on doing a thorough needs assessment and
analyzing system functionality.

Step Two: The Needs Assessment and Day-to-Day Project Redlities

Upon completion of the performance analysis, the team began athorough needs analysis process. This
included surveying learners, SMEs, client staff members and course instructors, reviewing course materials and
student course evaluations, aswell as other sources of data. The team developed a strategy for gathering data, and
developed instruments that would be most effective for gathering data to illuminate possible relationshi ps between
the performance problem and those most affected by the solution— the learner, and secondly, other system users
(Rothwell & Kazanas, 1992).

Because of strong indications that a second agency and its learners would be included in this project, the
team included them in its needs analysis. The findings of the needs analysis yielded the following design
considerations:

1. Anenhanced learning environment — including the addition of interactivity within the course and
among learners and instructor; more appealing content and shorter courses; and the addition of
case studies at various levels of complexity and interactivity;

2. Current information — which describes the need to design the coursesin such away that they are
easy to update with new information and devel op the coursesin amodular format; and

3. Immediate access to information — describing a system designed for portability and printability,
accessible anytime from anywhere.

In meetings with the client during the needs analysis, the team discovered that the client was in the process
of developing aweb site and structure for handling course management functions, including student login,
registration functions, and course management capabilities. All of it wasto be backed by a database. With this
finding, the scope of the project changed. The team no longer needed to develop an entire learning system from login
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to course completion, rather only needed to focus on course functionality and converting three coursesto an online
format.

Thisfinding also had implications for reusable content objects. Because the client was building a course
management system with a database infrastructure, the feasibility of designing the courses using areusabl e content
objects database significantly increased because the technology was already in place. The team more thoroughly
researched reusabl e content objects during this phase, and along with the client, made decisions related to their
design.

Design

Step Three: Development of Personas

While each team member finalized his/her section of the Needs Assessment Document, sub-teams
developed role models or personas for those who would be using the system. The method of creating personasis
simple but extremely powerful —“make up pretend users and design for them” (Cooper, 1999). Personas have goals,
characteristics and personalities and can even have a name. These characteristics are based on research and
personify a particular class of user. Once personas are created, design decisions are based less on design team
hunches or opinions, or what “all users’ might want and need, and are based more on a particular user that represents
asingle category of user. The team built one personafor each of the different categories of users: learners,
instructors, course administrators, and, learner supervisors.

Step Four: Development of Essential Use Cases

For the four personas, the team devel oped essential use cases. Usecases provide away to build system
functionality based on a usage-centered design approach that responds to user needs. It isamodel that focuses
attention on user intentions and simplified system responses (Constantine & Lockwood, 2001). To create the
essential use cases, the team devel oped well-defined user tasks and matched them with system responses. These
tasks were pulled from the Needs A ssessment Document. Each case was described in abstract and in technology-free
termsto allow for alternative design solutions during the next step of the process when team members determined
system functionality and built wireframes.

Step Five: Determining System Functionality and Building Wireframes

The team, along with its programmer, worked very closely with the client to build a system compatible with
the system being built to administer and house the courses. With results from the Needs Assessment, as well as
knowledge of user intentions and goals, the team was able to identify those system functions necessary to satisfy
user needs. Some of these functions were already available on the client’ s system, the others would need to be
added. Once these functions were determined, they became the basis for course navigation. With functions
identified, and content developed and ready for placement in the course, the team began building wireframes.
Wireframes are visual representations of each of the system functions. When used together with a navigation map,
they show both how the interfaceislaid out, in its most simple and general terms, and how the system will be
navigated based on user interactions (Constantine & Lockwood, 2001). The wireframes and course navigation maps
along with the course content were provided to the team programmer who built a database structure using web-based
applications such as ASP and Cold Fusion.

Step Six: Reusable Content Objects and System Design

Before chunking the content, and while the team decided on system functionality, and system navigation,
and built course wireframes, we continued to research learning object systems, and the feasibility of using learning
objects, or reusable content objects as the foundation of our course structure. Discussions continued with the client
about if and how to approach the creation of reusable content objects. We needed to consider conforming to official
standards called the Sharable Content Object Model or SCORM. SCORM isa “set of specifications for developing,
packaging and delivering high-quality education and training materials whenever and wherever they are needed”
(SCORM, 2001). SCORM comes from aU.S. Government'sinitiativein Advanced Distributed Learning (ADL).

The team learned that a full-fledged |earning objects system that complies with these standards would
probably be beyond the scope and budget of this project. The client proposed a different approach so that content
could be reused among and between courses. The decision was made to devel op course and system specific tags,
based on the tags indicated in the standards. This solution would be cost-effective and allow for future growth and
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complianceif desired. Thislevel of tagging, however, could not be completed in the short time that remained in the
second semester, so alternate plans were made to simply chunk content according to topic, using naming
conventions to identify the content’ s placement in the course. Each chunk was added to the database and would
serve as the foundation for a reusabl e content object system.

Development

Step Seven: Prototyping

During the development phase, the system, its functions, and content got a“look”. The user interface was
created with the help of agraphic designer. Theteam’s programmer added the graphicsto the database, and built the
infrastructure for and populated an active, high-fidelity prototype (Constantine & Lockwood, 2001). An active, high-
fidelity prototype is one that functions to the extent necessary to show how the real system will work, and one that
closely resembles the user interface.

Conclusion

The prototype, along with adescription of all phases of the instructional design process, was presented to
the client upon completion of the second semester. The team summarized its experience of working as ateam and
putting action learning theory into practice to solve the ISD problem. The team successfully fulfilled its vision of
building three course prototypes that were interactive, appealing, portable and printable, and easy to update. The
courses, now in aweb format, will provide students of land and realty management an enhanced learning
environment. This environment was created only after conducting athorough needs assessment, and through the
team’ s understanding of and commitment to usage-centered design, and planning in great detail the course
functionality based on user needs. The prototypes will need to be tested, and will go through several iterations
before they become the new method of training for emerging managers of the two government agencies.

Lessons Learned

Asaresult of working on this project there were afew lessons that we learned:

- Establish the database structure with the assi stance of a database engineer prior to beginning
design on the essential aspects of the system. Because the database system and the online
learning system were viewed as two different systems, issues of compatibility were overlooked.
This proved to be atremendous challenge when the time came to integrate the two “ systems” into
one large-scale online learning system with a database infrastructure.

In addition to determining the database structure, you should also fully investigate the details
involved in implementing the technology. In this case, the client wanted to implement a cutting
edge technology such as learning objects. Because of the lack of time and resources, neither the
client or designers were able do dedicate the time required to fully investigate all of the implications
involved in designing for alearning objects-based system.

Have client and team work closely together on the design and devel opment; communication is key.
The client and the design team should work very close together so that each is aware of the others
needs, vision, and resources. Thiswill eliminate the possible of duplication of effortsaswell asthe
need for drastic and sudden changes in project goals.

Create prototypes to test out ideas and approaches. In order to help the client and designersgain a
clearer understanding of what isto be achieved, prototypes enable both partiesto put their ideasin
context; giving abstract ideas more details.

Many of the lessons learned boiled down to basic common sense and sticking to the Instructional Design
Process. The caveat isthat when you are attempting to introduce or utilize new technologiesis especially imperative
that the processes are followed and that no steps are skipped or ended prematurely. Working with a new technology
does not afford you the opportunity to make changes on the fly unless the designers and the client are extremely
aware of the technology’ s capabilities and constraints.
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Design of Faculty Development Workshops: Attempting to Practice
What We Preach

Gayle V. Davidson Shivers, University of South Alabama,
John Sdazar, University of Tennessee, &
Karen M. Hamilton, Univeraty of South Alabama

Abstract

The purpose of the presentation isto provide recommendations for designing and implementing faculty

devel opment programs on technology integration. The recommendations are based on i nstructional strategies as
related to faculty development in higher education. Research data will show that the strategies were comprised of
two components or factors. Lastly, the results demonstrated which instructional factor that had the most effect on
teaching impact and wor kshop satisfaction.

Introduction

Today’ s university faculty face many problems from decreased funding and resources to increased diversity
in student populations that make it difficult to maintain the traditional faculty roles (Davidson-Shivers, 2002;
Morrison, 1996, Miller, 1995). The traditional workload of higher education faculty at four-year institutions has been
based on teaching, research, and service. Thereis atendency within universities using the Carnegie system that the
higher the level of university, the stronger the emphasisis on research (Davidson-Shivers). Even with two-year
colleges, faculty are encouraged to conduct research in addition to their primary focus on teaching (Tsunoda, 1992)

According to Rutherford and Grana (1995), faculty roles in teaching are shifting from knowledge gatekeepers
to knowledge facilitators. This changein rolesis based on atrend toward active and |ess authority-dependent
learners and students’ access to information through technology. In addition, faculty are undergoing change due to
the availability of technology for classroom use (Johnstone & Krath, 1996; Y oung, 1997). Even though this changeis
eminent and some faculty have made the transition, there are still many who have not (Armstrong, 1996).

This resistance to change may be dueto avariety of factors: 1) faculty may lack the skills to use technology
appropriately; 2) lack of institutional support (Horgan, 1998) and new roles of the professor are not rewarded
(Armstrong). New roles currently being suggested are those of course devel oper and facilitator, rather than
instructor. According to Horgan, incentives such as promotion and tenure are still based on traditional roles. Finally,
faculty development efforts may not be well received because they are not well designed.

Thetraditional faculty development, such as workshops, of the 1970s and 1980s were viewed least effective
(Maxwell & Kazlauskas, 1992) and that they may have been misdirected (Blackburn, Boberg, O’ Connell, & Pellino,
1980). Intheir review of literature, Davidson and Rasmussen (1994) found few ID models specifically developed for
faculty development. Although not all models are appropriate for every situation or setting, some underlying ID
principles do transcend disciplinary boundaries. However, these ID principles serve as guidesin our faculty
development efforts.

Analysis Phase.

Our faculty development efforts began with the analysis phase. Because of a short timeframe for planning,
the goal of the workshops was based on the desire of the university’ s administration to upgrade faculty’ s use of
technology toolsin teaching. Being faculty members at that same institution, we knew the environmental settings
and the faculty. We had also served on the University's Committee on Teaching, developed faculty seminarsin the
past, and created and coordinated the Educational Technology Poster session involving faculty from across the
university. Based on our prior knowledge and experience, we began devel oping the workshops on PowerPoint™. We
set the maximum of 20 participants per workshop.

Concurrent Design and Devel opment Phase.
93



During the concurrent design and devel opment phase, we planned and developed the instruction in an
integrated manner. We met several timesto plan our workshop as follows:
1. identify the sequence from simple features to more complex ones. Provide simple definitions, overview
of procedures, and establish the tone of the workshop.
2. create the advertisements and establish afaculty registration system that encouraged faculty to bring
their own teaching materials. The logistics of breaks and lunch were also delineated.
3. preparetheinstructional strategies, emphasizing demonstration and hands-on application. Included
would be the development of several PowerPoint™ presentations and handout materials.
Select and purchase additional support materials of books and videos.
5. Dividetheinstructor tasks for developing our PowerPoint™ presentations, handouts, etc. and
conducting the demonstrations.
6. determinethelocation, obtain administration approval and purchase PowerPoint™ for the computer lab
to meet licensing requirements.

e

Evaluation Planning.

Evaluation Planning began simultaneously with concurrent design. We planned for asimple survey on the
effectiveness of theinstruction. We reviewed and revised our materials by conducting trial runs prior to theinitial
workshop.

Implementation Phase.

For Implementation phase, we considered the roles of facilitator aswell as the participants. The workshop
allowed for ahigh-gain of information by providing job aids, hands-on exercises, and personalized feedback. In
addition, we created a relaxed atmosphere by establishing dial ogue between instructor and participants and among
faculty participants early on and using humor appropriately during the workshop. The type of materials used and the
style of the various PowerPoint slide presentations added variety. Finally, we added variety by changing which
instructor would demonstrate and which would provide assistance and feedback throughout the day.

Thisresearch isaresult of surveys completed and analyzed after the conclusion of the workshops. The
objective of the analyses wasto investigate which instructional strategies that influenced the participants’ overall
workshop satisfaction aswell as their professional development.

Methods

Aspreviously discussed, three components of the design and devel opment phase included: identifying the
appropriate sequencing for the workshop, planning instructional strategies, hands-on applications, providing
support materials, and delineating instructor responsibilities for presenting content and software demonstration. The
survey instrument was created in order to evaluate the effectiveness of the instructional strategies, the impact of the
workshop on the participant’ s teaching development and skills, and overall satisfaction with the workshop.

Participants

All participants were asked to complete the survey at the end of each workshop. Within three years, six
introductory and four advanced workshops were offered to university faculty. Eighty-nine faculty members
participated in the introductory workshops, while 46 participated in the advanced. One hundred thirty-five faculty
members participated in the workshops over the three-year period. The introductory workshops contained arangein
participants from 11 to 19. The advanced had arange from seven to 15. All workshops were sponsored by the
university and conducted in the campus computer |ab.

Measurement ltems

The 20-question survey instrument was specifically designed to evaluate feedback on: technical
frustrations, handouts, video presentation, textbook, order of topics, hands-on activities, instructor’ s estimate of
participant knowledge, pace of workshop, constructive feedback, and organization. Ten items were developed to
investigate the participant’s reaction to the workshop’ sinstructional strategies. Two questions were developed to
seek feedback on the workshop'’ s effect on how the participant will function professionally and its impact on
teaching. Lastly, two questions were devel oped to assess participant satisfaction and willingness to recommend the
workshop.
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Fourteen of the 20 questions utilized afive-point Likert scale. Two of the fourteen questions did not have
weighted values assigned to the Likert response scale (instructor’ s estimate or participant knowledge and pace of
workshop). Those items were not utilized for the analyses. Six open-ended questions were added to collect specific
feedback on the structure of the workshop and instructor style. The open-ended itemswere also not included in the
analyses. Participants were asked to circle the | etter response (i.e. a, b, ¢, d, or €) that best reflected their opinions to
each statement. For example, question one stated:

In general, this workshop:

(@ (b) (c) (d) (e)
could have amajor had little or no effect
effect on how | will function
professionally

The (@) response was considered favorable, (c) was considered neutral, and the (€) response was
unfavorable. All responses were recoded numerically and assigned weighted values appropriate for discrete
statistical analyses: a=1,b=2,c=3,d=4,ande=5.

Statistical Design

Statistical Program for Social Sciences 9.0 (SPSS Inc., 1999) was used to analyze the data. Factor analysis
was conducted to investigate validity of the instrument and Cronbach'’s alphawas used to test for reliability.
Multiple regression was utilized to investigate the influence of the instructional strategies on two dependent
variables: teaching impact and workshop satisfaction.

Results

Dueto two items not having weighted values assigned to the Likert response scale, only eight items
investigating the reaction to the instructional strategies were analyzed. The items were subjected to factor analysis
and rotated using a V erimax rotation. Factor analysis was used to reduce the number of variables required to describe
or explain the items comprising the instructional strategies construct. Additionally, it was conducted to assess the
construct’ s psychometric properties (Rosenthal & Rosnow, 1991). Consequently, two factors were rotated using the
Verimax procedure. Table 1 showstheinstructional strategiesinvestigated, the two interpretable factors, and the
factor loadings. Factor one accounted for 40.4% of theitem variance, and Factor two accounted for 6.7% of theitem
variance. Theitem assessing the response to the hands-on activities did not load on either factor.

Table 1.
Factor Analysisfor Instructional Strategies

Item Factor 1 Factor 2

Factor 1

Workshop organization

Handouts were hel pful

Order of topics

Benefiting from technical frustrations .
Textbook was helpful 51
Workshop was designed for constructive feedback 45

90
83
714
56

Factor 2
Helpfulness of video .62

The factor analysis clearly indicated two salient constructs when investigating the participants' response to
theinstructional strategies. Factor one appears to relate to some components of the concurrent design and
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development phase as well as the implementation phase: identifying the appropriate sequencing for the workshop,
planning instructional strategies and support materials, and delineating instructor responsibilities for presenting
content and software demonstration. The researchers referred to factor one as Instructional Strategies. While factor
two does relate to the benefit of support materials, it isatype of support material in a non-print format that was
different from the other materials provided during the workshops. The researchers referred to this factor as Video
Support.

Cronbach’ s alphawas used to test the internal-consistency reliability for factor one. The closer the
reliability coefficient (Cronbach’s alpha) isto +1.00, the more reliable the dimension. The closer the reliability
coefficient isto 0, the less reliable the dimension, (Crowl, 1996). Reliability coefficients of approximately .85 or higher
may be considered dependable psychological tests, whereasin experiment research, instruments with much lower
reliability coefficients may be accepted as satisfactory (Rosenthal & Rosnow). According to Ary et a. (1996), if
measurement results are to be used for making a decision about agroup or experimental research purposes, alower
reliability coefficient (in the range of .50 and .60) might be acceptable. The results of the reliability analysisyielded an
alphacoefficient of .83 for factor one. Therefore, the first factor appearsto be valid and reliable. Factor two was
comprised of only oneitem with aconsiderably high loading. However, due to the one item loading it was not
subjected to reliability testing.

The factor analysis on the items assessing partici pant satisfaction and willingness to recommend the
workshop also resulted in one factor being extracted. The items accounted for 64.2% of the variance and the factor
loadings were .82. The reliability resultsindicated an alpha coefficient of .78 for the factor lending support for validity
and reliability. Thisfactor was referred to as Workshop Satisfaction. Aspreviously mentioned the responses were
recoded numerically and assigned weighted values appropriate for discrete statistical analyses:a=1,b=2,¢c=3,d=
4, and e = 5. Therefore, after recoding the |ettered responses 1 = favorable, 3 = neutral, and 5 = unfavorable. Table 2
indicates the scale distribution for the four factors.

The items that were devel oped to investigate for the workshop’ s effect on how the participant will function
professionally and contribution to skill development were also subjected to factor analysis. One factor was extracted
and both items accounted for 52.5% of the variance and the factor loadings were .72. The results of the reliability
analysisyielded an alpha coefficient of .68 for the factor. Therefore, the factor also appearsto be valid and reliable.
Theresearchersreferred to this factor as Impact on Teaching.

Table2:
Factor Scale Distribution

Construct N Mean SD
Instructional Strategies 74 148 50
Video Support 84 167 .76
Workshop Satisfaction 82 127 49
Impact on Teaching 84 1.66 .59

Two constructs were extrapol ated from factor analyzing the instructional strategies: Instructional Strategies
and Video Support. Two regression analyses were then used to explore which instructional strategies influenced the
dependent variables: (1) Workshop Satisfaction and (2) Impact on Teaching. The Pearson correlation in the first
regression indicated that Instructional Strategies correlated with Workshop Satisfaction (r =. 790, n =71, p<.01) as
well asthe Video Support (r =.287, n =71, p<.01). The results of the regression (Table 3) indicate the Instructional
Strategy factor explained almost 64% of the variance in Workshop Satisfaction.

Table 3:
Regression Analysis for the Workshop Satisfaction Factor

Varigble RZ B SE Beta T Sig.
Constant 133 120 1101 275
Instructional Strategies 638 864 .08 .856 10.217 .000
Video Support 009 059 -134 -1604 113

Note: Dependent variable = Workshop satisfaction
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Indicated in the second regression was the Pearson correlation that reveal ed that both the instructional
strategies(r = .589, n = 72, p<.01) and video support (r = .384, n = 72, p<.01) correlated with Impact on Teaching.
Specifically, the regression indicated that the factors explained 36% of the variance on the Impact on Teaching
dependent variable, and that the Instructional Strategies factor significantly predicted Impact on Teaching. Table 4
depictsthe results of the first regression.

Table 4:
Regression Analysis for the Impact on Teaching Factor

Variable R B SE Beta T Sig.
Constant 480 196 2445 017
Instructional Strategies 360 651 136 526 4790 .000
Video Support 114 095 131 119 .236

Note: Dependent variable = Impact on teaching

Discusson of Reaults

Theresults of our analysis clearly indicate that the workshops were successful. The impact of instructional
strategies, planned and employed, produced a strong satisfaction rating for the workshops. Using our faculty
development workshop model represents the notion that providing appropriate instructional strategies for what
faculty need and enjoy can result in positive ratings.

These PowerPoint workshops were organized around a rel axed atmosphere whereby instruction was
chunked into instructor-led demonstration, hands-on activities for the participants, and discussion amongst
participants and between participant and instructor. Most faculty workshops are instructors talking at participants,
which is different from demonstrations, with little active involvement of participants. However, these participants
were given the opportunity to work on their own materials throughout the workshop. What also may have been
significant about the organization of these workshops was that faculty were encouraged to bring their own teaching
materials, which brought relevance to the instruction. Additionally, we also realized that we there was a need to
develop or supply concrete instructional support materials that would facilitate faculty in learning the stepsinvolved
in producing a slide show. Hence, we created short demonstrations of how to build PowerPoint in a step-by-step
manner. Each demonstration was followed by opportunities for practice. Finally, sequencing of the instructional
activities from demonstrating steps to practicing the steps as well as switching instructors for various chunks of the
instruction provided variety. Finally, the majority of the support material was print based that allowed participants to
reread information on steps demonstrated as they worked on their slide presentations.

The Video Support may have been singled out as the other factor for Workshop Satisfaction dueto its
novelty effect. With the video, we chose to show only those portions of the video that explained certain aspects of
PowerPoint, such asPack and Go, in avery efficient manner. Limiting the amount of what was viewed at any given
time al so perhaps hel ped faculty maintain interest. Hence, keeping the use of this passive type of learning to a
minimum. Likewise, using video may have added variety to what faculty traditionally are provided; most faculty
workshops rely heavily on instructor presentations supported by print-based materials.

Instructional strategies also explained Impact on Teaching but to alesser degree than Workshop
Satisfaction. It isnot surprising that it indicated aless strong explanation since we were asking the participantsto
speculate on how the effect of the workshop would project onto their future teaching. However, in planning the
workshop, we realized that in order for these participants to continue to use what they had learned about PowerPoint,
they would need support material that could serve asreference materials for use at alater date. Our handouts as well
asthe book served that function.

Summary

Higher education faculty realize that thereis aneed for change due to pressures from outside and within
their institutions. While some faculty may be reluctant to change, others willingly take advantage of opportunitiesfor
professional development when offered. However, they are only willing to do so when, and if, faculty development
efforts are focused on improving their knowledge and skills and when these devel opment activities are effective. Our
initial data suggests that our 1D planning and implementation guidelines provide an avenue for devel oping programs
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that enhance faculty teaching and instructional skills. Further exploration on the use of our ID guidelines needs to be
expanded to other areas of faculty development aswell asto other higher education institutions.
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CAMS: Automating Data Collection to Ensure Program Quality
Marcie J. Bober

Brock Allen
San Diego State University

Abstract

When fully developed, San Diego State University’ s Continuous Assessment and Monitoring System (CAMS) will
allow faculty in the College of Education to conduct a broad range of self-assessment activities. The systemis not
meant to measure competency but it can interface with pertinent college and/or university systems that track such
information. CAMS has the potential to be the vehicle by which the College of Education can periodically but
continuously determine that its seven departments (among them, the School of Teacher Education, Special
Education, and Educational Technology) are NCATE-compliant, on-course, stringent, market-responsive, in
compliance with all state laws and regulations, and motivational.

CAMS: An Introduction

Accountability isthe watchword for educatorstoday. In the K-12 environment, accountability isreflected in
the public’s clamor for improvement indicators that range from gains on student achievement tests and college
entrance exams, to fewer instances of both petty and serious schoolyard crime, to reductions in absenteeism and
transiency. At the college or university level, accountability indicators include graduation rates and time to
graduation; program enrollment choices and perceptions of program quality; accessto and use of support services;
and employer “satisfaction” with the “product” — graduates.

Accountability increases the information demands placed upon our educational system. Regardless of size
or student demographics and no matter how organized, our schools depend on integrated information systems to
manage their data loads and to respond to the community’ s desire for immediate access to detailed information about
school life (e.g., student performance, the costs of running extracurricular clubs and activities, a school’ s readiness
for incidents of violence). Unfortunately, empirical evidence relative to the implementation and effects of such
systemsisfairly lean. There' slittle to suggest that accountability systems of any type factor into policy making tied
to accreditation mandates, or evoke change in overall data management, program operations, organizational structure,
or personnel practices (hiring, deployment) (Bober, 2001).

Accountability is central to the day-to-day functioning of San Diego State University’s College of
Education, which has a strong focus on urban education, technology, and preparation of practitioners for work with
diverse populations. Its unique characteristics showcase the ways in which accountability issues come into play:

- Each year, between 700 and 800 teacher candidates graduate from the COE’ s several teacher preparation

programs. That figure represents ~7% of the CSU total.

COE students may earn avariety of master’s degrees and professional certificates— from rehabilitation
counseling to literacy.

Currently, ~80 COE students are enrolled in one of two joint doctoral programs.

The COE employs ~100 tenure or tenure-track faculty, and ~100 part-time or full-time lecturers.

Faculty are active grant writers; total yearly awards (grants and contracts) exceed $15 million, on
average.

The SDSU/COE recognizes the need to continuously capture informative datathat allows for both strategic
and tactical decision-making. The Continuous Assessment and Mentoring System (CAMS) isan innovative tool for
doing just that. Structurally, CAMS s a set of web-deployed (and cumulative) surveys that capture perceptual data
from students at no less than four strategic points during their academic careers: at the time they complete
prerequisite courses; about midway through their program of study; when they enroll in their capstone experience;
and about one-year post-graduation. But the system is more than a mere collection of respondent opinions,
reactions, and beliefs. At its core are several relational databases populated by a host of program-specific data,
including objectives for each of the courses students must or may elect to take and the ways in which objectives

99



build across course strands.* Asimportant isthat CAMS, when fully deployed, will be able to access data available
on other college or university-level computer systems.

In the end, then, CAM S can contribute to the COE’ s vitality and relevance. The system will generate
student profilesthat portend program quality. Sophisticated searching and sorting routines will alow faculty to
provide advising servicestailored to student interests and needs, ensure that course strands maintain their integrity,
and modify internship/field experiences based on workplace demands. Perceptual and program-level datawill be
combined in waysthat allow for ahost of tactical and strategic decisions: creating hew courses or revising existing
ones; personalizing academic advising; and adjusting faculty and staff resource allocations.

Of course, anonymity and confidentiality will be protected at all costs. Integrated into the system will be
dynamic security featuresto ensure that only authorized users view sensitive data, package information, and
generate reports. Once fully operational, CAM S will allow the COE to be responsive and accountabl e to its many
constituents.

CAMS: Veifying the Need by Exploring Ingtitutional Processes

There' s extensive support in the literature for a CAM S-style system. Institutions of higher education are
under increasing pressure to demonstrate val ue: to students, to faculty, to administrators, and to the larger
community. In 1998, the National Center for Public Policy and Higher Education used established benchmarking
procedures (see: http://www.qut.edu.au/law/benchmarking/overview.html) to produce a state-by-state report card
(published in 2000) that compared post-secondary institutions across several dimensions— among them, preparation,
participation, affordability, completion, benefits, and learning. Though faculty assumptions drove at least some of the
dataanalysis, results appear to confirm longstanding concerns about the accuracy of institutional assessment
practices, actual availability of data, and the ways in which systematically collected datainform funding and other
core decisions (see: http://measuringup2000.highereducation.org/highlights2.htm).

Increased competition for funds tends to propel accountability — whether the effort is mandated or
voluntary.

Voluntary accountability is evidenced by the Malcolm Baldrige National Quality Award (Acaro, 1995),
which promotes self-assessment and organizational excellence. The educational strand forces academic
leaders to take a broad-based look at program quality. Recipients are judged to have achieved
distinction in leadership, strategic planning, customer and market focus, information and analysis,
human resource focus, process management, and results.

Mandated accountability is evidenced by accreditation, a sanctioned eval uative process for measuring
institutional (or program) strengths and weaknesses. Accreditation isamonetary gatekeeper of sorts,
with nonaccredited institutions largely excluded from traditional funding streams. The purpose of
accreditation iswell articulated by the Commission on Higher Education— a unit of the Middle States
Association of Colleges and Schools.

Accreditation is the educational community’ s means of self-regulation through quality assurance
and improvement. The accrediting process is intended to strengthen and sustain the quality and
integrity of higher education, making it worthy of public confidence and minimizing the scope or
exercise of externa control. (http://msache.org/poevpre.html)

Mandated accountability is also reflected in state laws and regulations. Fully integrated into the newly
revised CaliforniaMaster Plan for Education, for example, are regulatory procedures for ensuring that students are
academically prepared for the workforce; are enrolled in programs that are fiscally responsible; have equitable access
to resources they need to be successful (academic, social, logistical); and are taught by competent faculty intent on
growing the knowledge bases of their respective disciplines. Here, CAMS can serve as a preemptive mechanism to
ensure both compliance and val ue added.

! In the Educational Technology program, for example, strands fall out as follows: instructional design (two courses);
inquiry and multimedia development (four courses); research (three courses); and organizational leadership (two
courses).
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And CAMSdirectly responds to the revised standards and criteria promoted by the National Council for
Accreditation of Teacher Education (NCATE), the accrediting body for SDSU/COE. Asthe heart of the “new”
NCATE isaclear focus on performance-based outcomes. Programs must be able to demonstrate that a) their
graduates have the skills and knowledge needed to educate all |earners and b) faculty and staff participatein
continuous self-assessment for improvement based on accurate and dependable data. The agency’s newly revised
Unit Standard 2 specifically targets assessment systems and program eval uation (see:
http://www.ncate.org/standard/m_stds.htm). The ideaisto demonstrate integrated processes that:

- mirror the conceptual frameworks defined by professional and state standards.

collect datathrough diverse methods that are systematic and fair ... and which continually cross-check
for datavalidity.

provide comprehensive information about program quality, operations, and student performance.
enabl e the unit to conduct meaningful assessment that |eads to credible (and data-based) improvement
in whatever areasfall below acceptable levels.

CAMS: Verifying the Need by Exploring the Research Base

A comprehensive accountability system must necessarily be both data and information driven. Data,
according to Ramer and Snowden (1994), are collections of facts and figures, while information suggests answers to
questions provided by a person or agency as a service to others. In essence, then, CAMSis a data-driven system
that provides easy access to timely information that hasrelevance and purpose, with the intention of empowering its
users. It’sintegrative by itsvery nature.

Telem’s (1996) depiction of the K-12 setting has broad applicability to the post-secondary
(college/university) environment. He suggests that most schools are bureaucratically, professionally, and politically
complex organizations, characterized by a“loosely coupled nature” (p. 87). Staff members, though interdependent, do
not exhibit strong interpersonal ties. Moreover, the school’ s subsystems and the functions within them are fairly
insulated from one another. Leadership is diffused rather than concentrated; there is high respect for professional
autonomy (Telem, 1999; Telem & Avidov, 1994).

Introduction of a student-focused accountability system such as CAMS has the potential to impact a
variety of instructional and administrative roles and responsibilities. In essence, thoughtfully-planned
implementation may contribute to stronger educational |eadership, to an environment that encourages self-
improvement, and to School renewal.

Positive changein roles and relationshipsis one of several outcomes associated with system
implementation. When well-deployed, the data are integrative, timely, reliable, and easily-accessed ... and can
significantly impact interrelations among the several functionaries that comprise a college administration: staff,
adjunct faculty/lecturers, tenure-track faculty, tenured faculty, program chairs and coordinators, and a Dean. Results
drawn from Telem’ syear-long study of an 800-student high school have implications for the SDSU/COE:

I ssues that were only occasionally or randomly dealt with before accountability system implementation
were regularly addressed “ according to predefined mandatory regulations including mandatory
timetables’ (p. 203).

Vertical and hierarchical interrelation patterns among administrative functionaries “tightened up” (i.e.,
relationships became stronger, interaction was more frequent, and individuals became less
autonomous) following system introduction.

Horizontal interrelations among faculty also “tightened up” — reflecting themselvesin higher
competition tempered by more intensive cooperation, teamwork, and joint planning.

The system, even when just partially assimilated into daily school life, created patterns of interaction
reflective of the business environment.

A CAMSHike accountahility systemis, in fact, asocial enterprise. A bevy of social consequences must be
considered during system planning and as the product is deployed. Student perceptions of it— from relevance to
academic planning to impact on academic progress— can affect the quality of the data collected. The system is
doomed to failure if students feel that their input favors or disadvantages them in some way — grades, selection for
special/unique opportunities, selection for internships or assistantships, registration priority. Asaresult, they may
opt not to respond, or provideinformation that fallsinto three distinct categories: socially correct, politically
correct, or error-prone. Theresearch is rife with descriptions of unanticipated effects that warrant caution among
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savvy system “operators’: the sense of being over-surveyed; expectations (often, unrealistic) regarding use of
results; concern with privacy and data security; concern about (and confusion over) anonymity and confidentiality
(Abbott, Wulff, Nyquist, Ropp, & Hess, 1990; Anton, Dilla, & Fultz, 1997).

But system integrity also depends on engaging faculty. The MSACHE framework earlier referenced
advocates total faculty involvement at all stages of system development: design, prototyping, testing, full
deployment, ongoing maintenance. Faculty commitment is predicated on several assurances.

That the system’ s purpose isimproved teaching and learning — not loss of academic autonomy.
That system activities are not burdensome in terms of workload.
That comprehensive training and ongoing support are available.

CAMS: Research Issues’Methods and Andytical Techniques

CAMS isacomprehensive project, designed to affect the waysin which all core constituent groups
(students, faculty, administrators, staff) think about accountability and data-driven decision-making. Clearly, the
research/eval uation design must be robust, systematic, and responsive to both interim and impact outcomes and a
mix of datacollection and data analysis strategies. Undergirding this effort, then, is afour-level management-oriented
approach known as CI PP (Stufflebeam, 2000), structured to help high-level program staff make good decisions when
presented with viabl e alternatives (Worthen, Sanders, & Fitzpatrick, 1997). CIPP sflexibility accommodates both
formative (improvement-oriented) and summative (judgmental) assessment; as a noncumulative model, it allows for
one“class,” group, or level of decisionsto be made independently of others—whichislikely the case here. CIPP
attends well to the different areas of complex decision-making inherent to this project’ sintent: Context (which
informs planning decisions); I nput (which informs structuring decisions); Process (which informs implementing
decisions); and Product (which informs recycling decisions). Integrated into the CIPP framework will be tenets of the
Concerns Based Adoption Model (CBAM), an approach that attends to participants’ responsiveness to change and
innovation (Rogers, 1985).

CAMS development follows a four-phase process. Phrase 1 isongoing needs assessment, which callsfor
completion of the following tasks.

- Validating the clusters of questionsthat currently characterize each of the current surveys.

Validating the survey items themselves (and the usefulness of the datathey’ll generate).

Determining ways to rephrase questions that are meant to serve a cumulative function.

Determining ways to triangulate data, thus generating reports that truly address tactical or strategic goals.

Determining database and report layout and format — to ensure data accuracy isn’t compromised by

aesthetics.

Determining ways to couch directions to reduce confusion on the part of survey-takers and report

producers

Seeking strategies for “institutionalizing” the processinto the fabric of the department and college.

Seeking alternative strategies for ensuring dataintegrity — and anonymity and confidentiality.

Identify viable vendors (to reduce the need for “reinventing” programming tasks/processes

Phase 2 islargely devoted to product design and pre-rollout. Mgjor tasksinclude:

Completing technical specifications, including how different technologies (and college-or university-wide
systems) will seamlessly interface.

Developing amarketing strategy (for faculty and students).

Preparing strategies for acting on results (tactically or strategically).

Formalizing the eval uation process.

Phase 3 is where devel opment and formal rollout occur:

Building each of the four surveys (including features and functions that allow for advanced searching and
report generation).

Developing and launching product orientation activities.

Establishing protocols for reporting and resolving technical problems (navigation, etc.).

Designing and prototyping an ongoing maintenance program (that addresses both the system and the
‘content’ at its heart).

Devel oping update procedures (changes in course objectives, changes in courses themselves).
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Conducting asmall pilot test, and revising product elements based on results

Finalizing a process for ramp-up (tail oring the system to match Department-specific needs).

Finally, Phase 4 centers on marketing and dissemination, as well as monitoring system use.

It is premature at this time to devise a complete research strategy, but clearly, research and evaluation
activities occur throughout all four phrases— in accordance with the CIPP framework previously detailed.

Hypothetically speaking, however, adynamic, process-oriented system that promotes high-level and
multifaceted decision-making should impact both “functioning” and culture in significant ways. Gross impact can be
measured quantitatively by comparing the SDSU/COE to other SDSU colleges or schools that are demographically
and culturally/socialy similar. Among the program data of value to collect are application, enrollment, graduation,
and time-to-compl etion statistics; general student characteristics; classloads; and community placements.
Quantitative data can also be collected via survey to measure attitudes/perceptions across a range of intensity
scales. And, of course, system performance must be monitored (error types and frequency, nature and frequency of
security breaches, technical team response time). The types of quantitative data envisioned call for both descriptive
and inferential (primarily, nonparametric) tests of significance.

Qualitative data may be gathered through semi-structured interviews or focus groups, and classroom
observations may also be appropriate. Constant comparison, awell-respected technique for analyzing open-ended
data drawn from multiple sources (Yin, 1994), will allow critical themesto emerge. Case studies or vignettes of several
different types (exploratory, critical instance, program implementation, or cumulative) offer opportunities to focus on
contextual comparisons across sites (Yin).

Other mixed-methods processes are also wise to include. Content analyses may focus on course syllabi,
selection of questions for inclusion on each semester’ s comprehensive exam, midterm and final exams, and project
types (individual or team). Action plansmay allow for time series-styl e studies targeting data management, synthesis,
packaging, and distribution.

As aresearch endeavor, then, CAMS encourages school personnel (administrators, faculty, and students)
to actively explore how tracking and reporting the nuances of “school business’ can impact— perhaps even alter —
the school environment in substantive ways. Such investigative goals are premised on several assumptions:

That atechnology-based accountability system can help school personnel perform their assigned duties.

That communication within aschool and externally with othersis aprimary function of atechnology-based

accountability system.

That data generated viathe system are used in the context of multilevel decision-making.

That accountability systems differ in terms of type, functionality, and scope (Visscher, 1994).

That a successful accountability system must be customized to meet local needs.

Understanding, from an eval uative perspective, how a sophisticated accountability system influences
school operations, culture, and community relations allows usto identify areas for program revision/improvement.

CAMS: Importance of Findings to Research and Practice

There'slittle valuein instituting an accountability system if results (progress; system strengths and
weaknesses; lessons |learned) aren’t broadly disseminated. CAM S deployment begs for information sharing— at
conferences, via peer-reviewed and practitioner-oriented journals, through demonstrations (online and traditionally
facilitated). This project can build communities of practices focused on optimizing student performance and program
responsiveness by showcasing:

- thetypes of COE management activities or functions that system output can inform.
the ways in which the system impacts decision-making processes, as well as administrative and instructional
roles and responsibilities.
how the system impacts communications.
how the system contributes to changed perceptions of information needs— specifically, from student-specific to
comprehensive (e.g., departmental, college, or university-wide).
how automation affects the productivity of department and college personnel.
what educational benefits result from system implementation (e.g., positive changesin how instructional
programs are planned, delivered, and assessed for effectiveness).
how the system affectsinstructor and/or administrator self-reflection.
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the challenges associated with system implementation, including creation of a shared vision and accommodation
of cultural differences among constituencies.

the effects of differential access to dataamong system users.

how the system affects the way information is packaged and disseminated.

Somuchisat stake ... not the least of which is our graduates' readiness for afast-paced, technol ogical
world and team-based, highly-competitive work environments that call for incisive decision-making and problem-
solving skills). In that light, then, such aresearch agenda cannot be ignored.
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Abstract

This paper describes the problems encountered when working with instructional technologies in developing
countries. These problemsinclude socio-cultural and environmental factors such as lack of human capacity and
poor infrastructure. The authors argue that the traditional instructional analysis phase of the instructional design
processis not designed to catch this type of challenge and can therefore lead to failed instructional technology
interventionsin developing countries. The authors argue for a broader, context-based definition and deployment
of the analysis phase. The authors describe the Tessmer and Richey (1997) context-based analysis model and
propose specific areas of adaptation to the model. The authors argue that the adapted Tessmer and Richey
context-based model presented in this paper can better anticipate the challengeslikely to be found in developing
country contexts and ther efore better prevent failed I T interventions from occurring in developing countries.

Introduction

Countries throughout the devel oping world are struggling to bring their populations out of poverty. For the
past several decadesinternational development efforts have focused largely on economic, infrastructure, and social
reform policies. However, with the advent of the Internet and its profound impact on society, commerce, and
education, development practitioners are compelled to examine the role of information communication technologies
(ICTs) on development. Just as | CTs have catapulted industrialized countries into the Information Age, many
countriesin Africa, Asia, and Latin America are anticipating that ICTs can |eapfrog several stages of development
and thus bring wealth and improved social benefitsin governance, health, and education.

In the area of education and training, developing countriesare faced with monumental problems. World
population growth is such that by 2025 about 100 million children worldwide will be without schooling (Crede &
Mansell, 1998). The implications of this on the demand of teacher training for exampleis equally monumental.
Ministries of education throughout the southern hemisphere are increasingly looking at the scalability of ICT -based
distance learning optionsto meet this challenge. Additionally, governments are justifying the implementation of
instructional technology initiatives within primary and secondary schools on the basis that:

a) Developing economies need populations skilled in information technol ogies;

b) All citizens need to be abl e to take advantage of technological developments as they become available;

¢) Technology can enhance existing curricula;

d) Technology can make curricula more relevant and redefine the teachers’ roles; and

€) The Internet allows students and education practitioners to communicate with others (Perraton, 2000).
However, designing, developing, and implementing instructional technology initiativesin a developing country is by
no means asimple endeavor. Issues of poor connectivity, lack of human capacity, scarcity of appropriate content,
and ever diminishing budgets are dealt with on aregular basis.

In spite of this, education practitionersin developing countries are moving forward and implementing
instructional technology initiativesin order to improve access to education, to increase the quality of education, or to
implement educational reform (Perraton, 2000). These initiatives often take the form of incorporating computersinto
elementary and secondary schools, or devel oping synchronous and asynchronous distance learning systems for
secondary, tertiary, and other adult training environments.
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Thereisan increased application of instructional technology in developing countries, but because of the
increasingly scarce supporting resourcesit isimperative that effective and meaningful instructional systemsdesign
(ISD) principles continue be included in the design of new technology-based |earning environments. However,
“every effort should be made to avoid simple replication of the |CT -based |earning processes used in industrialized
countries.” (Crede & Mansell, 1998). Indeed, when applying instructional systems design to an instructional
technology initiative in a developing country it isimportant to keep in mind that the design process never takes place
inavacuum. Infact, theinstructional design process often occurswithin ahighly volatile socio-economic, cultural
and political context. Some researchers state that failure to analyze the broad context surrounding the instructional
event will inevitably lead to countless failed instructional design initiatives in developing countries (Romiszowski,
1981, 1989; Weston 1989).

Tessmer and Richey (1997) underscore the importance of analyzing context in the instructional design
process by developing a context -based analysis model. In essence, thismodel calls for abroader definition of the
analysis phase and a concomitant inclusion of factors not included in the traditional analysis phase. These
additional factorsinclude learner, environmental, and organizational factors that have an impact before, during, and
after the instructional event.

This paper contributes to the existing body of literature (Romiszowski, 1981,1989; Weston 1989; Tessmer &
Harris, 1992) by presenting an adaptation of Tessmer and Richey’s (1997) context -based analysis model. This
adaptation is necessary because the increased level of instructional technology initiatives taking place in developing
countries requires that instructional designers be appropriately prepared to work with the unique challenges found in
developing country environments. Tessmer and Richey’s model, though it broadens the analysis phase, is still
insufficient for adeveloping country context. Thus, the adapted model presented in this paper calls for the front-end
analysis phase of the design processto go beyond the traditional instructional needs assessment approach and to
broaden Tessmer and Richey’ s analysis of the socio-cultural, environmental, and organizational factors surrounding
the instructional problem. It ishoped that this adapted model, when applied, will increase the success rate of
instructional technology initiativesin developing countries.

First, the authors will outline some of the waysin which instructional technologies are being deployed in
developing countries. Second, the commonly known challenges of instructional technology initiativesin developing
countrieswill also be outlined. Third, based on the challenges described, the Tessmer and Richey model (1997)
model will be adapted to include contextual factors specific to developing countries.

Ingtructiona Technologiesin Developing Countries

Instructional technologiesin varying forms of delivery and formats such as radio, television, personal
computers, the internet, print, cassettes, and CD-ROMs are being deployed throughout the developing world in
an effort to meet the critical educational problems of numbers, resources, and quality at al levels.

In the area of distance learning for example, radio has been in use at the primary education level in Australia
sincethe 1950's. Inthe 1970's, interactive radio instruction was launched in Nicaraguain order to teach mathematics
toisolated children living in rural areas (Mayo, 1999). At the secondary level, Mexico’s Telesecundaria program has
been providing televised instruction to seventh, eighth, and ninth grade children who cannot get to conventional
schools because of their remote living conditions. This successful program has been in operation for over thirty
years (Calderoni, 1998). At thetertiary level, Chinain 1990, reportedthat itstelevision universities had enrolled 1.83
million students. In the area of teacher training, Zimbabwe and Tanzania have deployed instructional technologiesin
theform of radio, and print to improve the quality of teachers’ performancein the classroom (Perraton, 2000). Finally,
the use of computersin schools has been argued for and tested in several developing countries. Chile’ sEnlaces
Network was launched in 1993 to “. . . provide teachers and students with new and improved instructional content
and methods, increased information resources for research and analysis, and improved communications for
collaboration and dissemination of ideas (p.5, Potashnik, 1996).

These examples underscore the fact that the devel oping world has indeed turned to instructional
technology, whether it isfor distance learning, training, or for the classroom. This has an impact on instructional
design since all of these educational applications of technology are explicitly or implicitly being designed using the
instructional systems design process. The following section describes the types of challenges often encountered
when implementing instructional technology initiatives in developing countries. However, these are challenges that
the traditional analysis phase of the instructional systems design processis not necessarily designed to solve.
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The Chdlenges of Implementing Ingtructional Technology in Developing Countries

Instructional technology initiativesin developing countries can take on several forms. Because Englishisthe
predominant language in the technology arena, projects may consist of creating language-specific, culturaly
appropriate content to be distributed viathe Web or CD-ROM. Other interventions might include improving the
quality of classroom instruction, providing vocational or technical training, or teaching English. The challenges of
implementing instructional technology interventions of this type in developing countries span the social, cultural,
environmental, and institutional contexts. Anillustrative list of these challengesfollows.

Sacio-cultural and Human Capacity Factors

Incipient Culture of Participation: A culture of participation, information sharing, and open discussion should not be
assumed to exist in all developing nations. Thisimpliesthat a“community of practice” for example, may need to be
based on avery thorough analysis of the degree to which users are actually willing to share information on aroutine
basis. Additionally, institutional change will most often involve a‘top-down’ process and thus commitment to
change or adopting new procedures may present some challenges.

Centralized Decision-Making: Designerswill find that many decisions are made by a potentially unstable, central
authority that may or may not take into account the needs and desires of local constituents. Theimplications of this
are that instructional designerswill need to go out of their way to ensure that users have the opportunity to provide
input and feedback into the design process.

Resourcesfor Learning and Support: If the instructional technology being designed requires users to undergo a
learning curve, motivation, release time, and compensation must be addressed during the design phase. Failureto do
so may lead to adesign or implementation strategy that is not appropriate for users.

Lack of Budget Planning: It is possible that institutional capacity will have limited budget planning capabilities. This
contextual factor could have a negative impact on the implementation of new technology if maintenance, support,

and upgrades are not included in the budget.

Scarcity of Qualified Personnel: Qualified staff required to maintain the new instructional technology may not be
available. Thisimpliesthat the design process for developing country contexts needs to consider the amount of
human capacity available for maintenance or ensure that the design incorporates a very simple maintenance
structure.

Infrastructure Factors

Unreliable Power and Telecommunications Grids; Users in developing countries may only have access to the internet
through low bandwidth connections. Designers should therefore aim to design systems that accommodate |ow
bandwidth limitations by using fewer graphics and media.

Hardware, Software, Maintenance and Support: It is possible that computer hardware and equipment will need to be
imported in order to support the new system. When thisisthe case, it will be necessary to budget for high import
duties and ensure that appropriate maintenance, support, and upgrades can be secured locally or with the overseas
vendor. Failureto take thisinto account in the analysis phase could lead to the design of unsustainable systems.
Adequate Facilities: The climate in many developing countriesis extremely hot and humid. System design needsto
ensure that adequate cooling, ventilation, and dust control will be available.

A close examination of these challenges |eads one to conclude that many of them are by no means strictly
instructional in nature and one cannot assume that they will be accounted for in the traditional analysis phase of the
instructional system design process. And yet these challenges have the potential to positively or negatively impact
instruction as well asinstructional technology initiativesin general. 1n other words, depending on local contexts and
circumstances, social, cultural, environmental, and institutional factors can make or break instructional technology
initiativesin developing countries. It istherefore imperative that the instructional design process be much broader,
and employ a context -based analysis approach when designing instructional technologies for developing countries.

A Context-Based Andysis Approach
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Instructional systems design can be defined as the application of systems theory, information theory, and
cognitive psychology to the process of designing effective and efficient instruction. Smith and Ragan (1999) define
instructional design asthe . . . systematic and reflective process of translating principles of learning and instruction
into plans of instructional materials, activities, information sources, and evaluation” (p. 2). This process of design
usually consists of five key components: Analysis, Design, Development, Implementation, and Evaluation. The
ensuing acronym, “ADDIE", is often used to describe this approach to instructional design and isthus commonly
referred to asthe ADDIE model. The analysis phase concentrates on examining three basic components: the
instructional context, the prospective learners, and the learning task. Weston (1989) pointsto the key importance of
a‘front-end’ analysisfor developing country instructional technology interventions. However, as already
mentioned, thistype of analysisis not designed to analyze the broader context.

Tessmer and Richey (1997) define context as a“multilevel body of factorsin which learning and performance
are embedded.” The contextual analysisisamodel that investigates the influence of context on three aspects of
learning; orienting, instructional, and transfer. The orienting context occurs before the learning event and deals with
factors that influence student motivation and cognitive preparation. Theinstructional context focuses on factors
that are present during the learning event such as the physical, social, and symbolic resources. The transfer context
deals with the environment where the learning is applied after the learning event. For each of these temporal
contexts; orienting, instructional, and transfer, there are three embed contextual levels. These levelsinclude the
learner, environment, and the organization. These contextual levels may contain several factors such aslearner
profile, social support, or incentives. Table 1 summarizes Tessmer and Richey’s (1997) context-based analysis model.
Thismodel isagreat start, but does not include many of the factors and issues that |earners and instructional
designersin developing countries deal with on adaily basis.

Table 1: Context-based analysis model (Tessmer and Richey, 1997)

Orienting Instructional Transfer
Learner Factors Learner profile Learner role perception Utility percept.
Goal Setting Learner task perception Perceived resource
Perceived utility Transfer coping strategy
Perceived accountability Experiential background
Immediate Social Support Sensory conditions Transfer opportunity
Environment Seating Social support
Factors Instructor role perception Situational cues

Learning schedule
Content culture

Organizational Incentives Rewards & values Transfer culture
Factors Learning culture L earning supports Incentives
Teaching supports

In an effort to apply the contextual analysis model to |earning situations in developing countries, the
original Tessmer and Richey (1997) model has been expanded to included additional environmental and
organizational factorsin the orienting context. The additional immediate environment factors are motivation, release
time, compensation, participation culture, availability of electricity, and appropriate facilities. All of these factors
relate to supporting the learner prior to the learning event. Learners must be motivated, be given thetime aswell as
the compensation to participate in the learning event. Additionally, the culture of participation needs to be taken into
consideration. Are people likely to participate or isit against their cultural or social norms? Lastly, the availability of
basic resources like el ectricity and facilities should not be overlooked.

The following organizational factors were added to the orienting context. These additional factorsincluded:
centralized decision making, budget planning capacity, and human capacity building. In many developing countries,
learning systems and instructional technology interventions can not be created or implemented without involvement
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or approval from other organizations. Having a centralized decision making process can hamper the process of
obtaining by-in and cooperation from all involved parties. The notion of budget planning and human capacity
building are both related to the ability of the developing nation to create the necessary resources for budgeting,
support, and maintenance. In addition to the learning event, organizations may also need to assist peoplein the
acquisition of technical, accounting, and managerial skills.

This expanded context model focuses on specific issues that may be related to the design, development, and
implementation of instructional technology interventions in developing countries.

Table 2: Adapted Context -based analysis model; based on Tessmer and Richey (1997) model

Orienting I nstructional Transfer
Learner Factors Learner profile Learner role perception Utility percept.
Goal Setting Learner task perception Perceived resource
Perceived utility Transfer coping strategy
Perceived accountability Experiential background
Immediate Social Support Sensory conditions Transfer opportunity
Environment Seating Social support
Factors Motivation Instructor role perception Situational cues
Releasetime Learning schedule
Compensation Content culture

Participation culture

Availability of electricity

Appropriate facilities
Organizational Incentives Rewards & values Transfer culture
Factors Learning culture L earning supports Incentives

Centralized decisionmaking ~ Teaching supports
Budget planning capacity
Human capacity building

Condusons

This paper has presented an adapted context -based analysis approach for implementing instructional
technology in developing countries by calling for the front-end analysis phase of the design processto go beyond
the traditional instructional needs assessment approach and having it include an analysis of the socio-cultural,
environmental, and institutional factors surrounding the instructional problem. Given that thereis an increased
application of instructional technology in developing countries and limited human capacity to appropriately design
instructional technology interventions, it isimperative that instructional designersworking in developing countries
take into account the contextual factors outlined in the adapted Tessmer and Richey (1997) model. This adapted
context -based analysis model for instructional design if appropriately applied, may increase the probability of
successful instructional technology initiativesin developing countries. Although this context -based model was
expanded to include factors related to devel oping countries, the factors described in this paper exist in devel oped
country settings aswell. The authors would therefore encourage the use of this expanded model in settings that can
include but are not limited to certain rural and urban areasin industrialized countries as well.
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Background

Columbus State University (CSU) isaunit of the University System of Georgia and offers graduate and
undergraduate degrees to over 6000 students. Many CSU students work full- or part-time and cometo CSU with a
great range of computer competencies. One of CU’ sinstitutional valuesis computer literacy.

During a self-assessment it was determined that some students had found a curriculum path that allowed
them to avoid or postpone courses with computer content until their senior year, thus defeating the concept of using
computer skillsin other courses. It was therefore decided to require aliteracy course of all entering freshman. All
entering freshmen would be automatically enrolled in the new literacy course and strongly counseled against
dropping the course. It was estimated that in excess of 800 students would be enrolled.

Faculty Issues

With the anticipated enrollment of 800 students in computer literacy classes, where normally there were 150
enrolled, faculty resources would be stretched. Since it was expected that students enrolled in the literacy course
would not decrease the number of hoursin other classes, there was little opportunity to shift resources or teaching
assignments. Developing creative solutions for thisincreased credit hour production became essential.

Asynchronous Courses

The authors had experience in developing solutions to the changing needs of the student popul ation. One
solution was the use of a CD-ROM tutorial package. The authors had also devel oped a complete Internet course for
delivering computer skills.

Results from these initial asynchronous courses showed a high degree of success and acceptance by
students and administration. The courses offered reduced seat time, required fewer physical facilities, and met the
needs of commuter students. These courses were not without their flaws and in retrospect resource savings to
students and the institution were at the expense of instructor time.

Proposed Solution

The institution decided that a combination of CD-ROM and WebCT materials would be used to deliver
course content. Management of the course would be vested in one instructor responsible for designing content and
assigning grades. Teaching and student assistants would support thisindividual. Students were required to
purchase the CD and were given written directions on how to access online course materials. Aswith all great plans,
some problems only appear during implementation.

Student Misconceptions

Online course content is often viewed as less rigorous, less time consuming, and therefore, more
“manageable.” Our experienceindicates that students underestimate their off-campus hardware/software resources
and often ignore minimum computer requirements essential for success. Misjudging their ability to manage time, set
goals, and to navigate Web-based material was another impediment.

Ingtitutional Misconceptions

One misconception is that online courses give faculty more free time. Some think that less class contact time
requires less effort and underrate the complexity of delivering a course online. They may therefore argue that
hundreds of students be permitted to enroll in such courses.

I nfrastructure Consderations
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Since this course was required of all entering freshmen, a mechanism was developed for automatically
enrolling students during registration. University Enroliment Services developed procedures, policies and fee
structure for this class. A computer lab facility was staffed and available six days aweek to assist students.
Anticipating the ebb and flow of student computer lab use became one of the serious management challenges.

Instructional Technology Services ordered equipment which would permit creating large numbers of CD-
ROMs and printing labels for each.

Coordination with the Registrar’ s Office was a key element in notifying students of course regquirements and
logistics. Information appeared in the printed Schedule Booklet, in the online version on the University’s Web site
and announced at each Freshman Orientation Session.

The university’s center for Computer |nformation and Networking Services prepared for increased student
activity in the university’s open lab by hiring and training additional student assistants. A “Help” line was
established to answer student questions via phone, e-mail, or face-to-face. The Help Line addressed network matters
such as logon and password problems, but most often could not provide assistance with Web, course-content
problems.

Instructor Condderations

While many instructors can develop the materials needed for an asynchronous course, utilizing materials
developed by publishers or software companiesis more efficient. Finding Web-based materials that match course
goals and objectivesisthe challenge. If thereisashort period of time between devel oping the asynchronous course
and delivery, requisite time to develop course materials becomes akey factor.

Publishing as much course information as possible to a public Web site allows unobstructed access. This
can be an important consideration for students just |earning to navigate the Web and often view multi-logons as
obstacles. Coursecontent can be placed on a password protected site so only those registered students can access
course content, postings, quizzes, etc.

Course management is crucial in all classes, especialy in over-sized classes. Web-based, course
management tools can organize instructor announcements, student comments, maintain grades, display calendars,
deliver content/quizzes and allow students to submit assignments. Another question is“Who will provide technical
support for students accessing Web-based material ?’

Utilizing teaching and or student assistants adds another facet to the online course scenario. Qualified
teaching/student assistants must be recruited and trained to deal with issues presented to them by studentsin
asynchronous classes. As the number of assistantsincreases, the more the role of the instructor shifts to “manager.”
Inlarge, over-sized classes, the instructor begins shifting from a content expert to a manager of content and services.
Large classes rely on many other support facilities including computer labs, teaching assistants, and others. As more
resources are required, the span and depth of management control expands. Adding additional levels or numbers of
support personnel does not always solve the problem since the instructor must now manage more people and
becomes further removed from the classroom. For some academics, this may be an unsatisfactory result.

Similarly, testing in online courses often shifts from testing a student’ s knowledge of facts and or skillsto
grading students on their completion of certain activities. For example, how many times they posted a response to the
discussion topic of the week. Testing online concernsinclude credentialing, delivering a skills-based exam, and
eval uating assignments given to students outside a proctored environment.

Condudons

Clearly State the Objectives: The over-sized course suffered from many poorly understood issues. The
course was originally established to provide avehicle for mass coverage of computer literacy. Asthe size of the
project increased, other objectives became predominant.

Student Maturity: Not all students are mature enough to succeed in a self-paced course. An analysis of the
post-class student survey indicated that many students had the initial perception that the class would somehow be
easier or less rigorous than other classes. Many students misjudged their ability to complete the course work in the
amount of time allotted.

Planning: Resource planning and student retention are key issues in managing super-sized classes. While it
may be possible to control these classes with qualified graduate students, some level of student screening and
counseling must be in place for self-paced mega classes.
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Management: Instructors of over-sized classes soon find that they have become managers of the classroom
experience rather than deliverers of content. What is aworrisome task in aclass of 30 becomesaHerculeantask ina
class of 800. Merely getting a consistent message to 800 students can be almost impossible.
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A Design Modd for the Internet-Based Electronic Performance Support Systems

Hakan Tuzun, Hasan Cakir
Indiana University Bloomington

Abstract

This presentation describes the design and devel opment of an Inter net-Based Electronic Performance Support
System called the Systemic Change EPSS. The Systemic Change EPSS provides systemic change facilitators with
the information, tools, and resources they need, and accessibility to other facilitators who are dealing with
systemic change effort. This presentation outlines design i ssues for Inter net-based EPSSs and strategies for

devel oping such systems. Based on the for mative research experience, we propose a design model for Internet-
based EPSSs

Introduction

What is EPSS?

There are different definitions of Electronic Performance Support Systems (EPSS). Gery (1995), who coined
the term, defines an EPSS as atool for just-in time performance support in the work place. In another term, an EPSSis
acomplete system or integration of performance support toolsto achieve certain tasks in the work setting. The goal
of an EPSSis“to provide whatever is necessary to generate performance at the moment of the need”.

Similar to the case of different definitions of EPSSs, there are also different ideas about the components of
an EPSS (Cagiltay, 2002). In its basic form an EPSS has the content, the support system, and the user interface that
acts as an umbrellafor the first two components (Gery, 1995). Cagiltay (2002) summarized different component views
from Schwen et al. (1993), Hannafin et al. (2000), and Barker and Banerji (1995). All these component views contained
the basic view Gery (1995) put forward.

EPSS Design Models

A small-scale EPSS system might be designed with little or no planning (for example, see the case in Hoyt,
Stockman & Thalmann, 1997). However, the use of this approach for the larger systems may not be appropriate since
it might cost more time and money. Therefore, we need a systematic planning approach to design such systems,
whichiscalled amodel. Gustafson and Maribe (1997) explain the role of model as*“amodel isasimple representation
of more complex forms, processes and functions of physical phenomena or ideas. M odels are constructed to
conceptualize representations of reality.”

The purpose of an Instructional Design (ID) model is*“to convey key concepts and processesto be
included in aparticular approach” (Molendaet al., 1996). Modelstell usthe critical success factorsto instructional
design. To be more specific, an ID model tells us what to do and whento do it, and it barely tells how to do it.
Molendaet al. (1996) point to the importance of an ID model by this example: “...experience |eads the expert away
from the cookbook and toward improvisation. But for the apprentice chef, the cookbook isthe vital link to
mai ntaining quality and consistency from day to day.” The ID model is the cookbook that will address these
concerns for instructional design.

Initsearly timesthere was not any specific research-based models available for developing an EPSS (Scales
& Yang, 1993). Theresearchersindicated that it was essential to have an experienced project manager observe the
EPSS devel opment process. Since then several EPSS design models have emerged. Four of these models are
explained below briefly. As Love and March (1975) expresses, the same thing might have several different models.

Law (1995) organized EPSS design issues into 3 main categories. These categories are front-end analysis,
development, and evaluation and research. He presents an EPSS case study, which was designed based on his
model. His model includes principals from instructional systems, software engineering, performance technology, and
formative evaluation. He concluded that a variety of design strategies should be examined to find out the best
solution for the EPSS situation.

The Des Jardins-Davis EPSS design model isalinear model, which has 3 phases (Des Jardins & Davis,
1995). Phase 1, marketing, consists of 1 step: marketing the EPSS. Phase 2, investigating, consists of 3 steps: planning
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the EPSS, conducting specification analysis of the EPSS, and presenting findings. Phase 3, doing, consists of 6 steps:
devel oping a maintenance strategy, preparing EPSS development plan, building the EPSS, doing the implementation,
doing the evaluation, and maintaining the EPSS. Their EPSS design model 1acks methodology. In addition, there was
no application of the model to any specific EPSS case.

Lohr (1998) indicated that the design and development skills required to produce an EPSSfall into many
domains. She offered ADDIE model as an easy to implement design strategy, until easier EPSS development tools for
the instructional designers are developed. She describes how the model was utilized to create a graphical user
interface, in the form of an EPSS, for a university computer course.

Sheu (2000) followed a socio-technical design framework, user-centered perspective, and arapid
prototyping approach when she designed an EPSS for doctoral students taking their qualifying exams. She
devel oped the model by looking at the previous work practices of the time and psychological behaviors of users
preparing to take the qualifying exams.

In common with all these 4 design models mentioned above is the use of ADDIE model, which isageneric,
systematic, and classical approach to instructional design. The word ADDIE represents Analysis, Design,
Development, Implementation, and Evaluation. In some of these cases, designers utilized amodified version of the
ADDIE model. Actually Kruse (2002) states that “there are more than 100 different ID models, but almost all are based
on the ADDIE model”.

I nternet-based EPSSs

The literature shows that EPSS is still an immature field lacking agenerally accepted design model, let alone
models for Internet-based EPSSs.

Using the Internet for different purposes has entered arevolution during last two decades. Especially, after
the development of the hyperlink on the World Wide Web (WWW), the Internet has offered more user-friendly
environments (Starr, 1997). While organizations and educational institutions have been using the Internet to
distribute information for along time, the implications for theinstructional design and delivery of EPSSs over the
Internet have not been sufficiently explored. Laffey and Musser (1996) envisioned I nternet-based tools as anew form
of EPSS, creating new performance spaces. They indicated the properties of a dynamic support system as the ability
to change with experience, to be updated, and adjusted by the performer, and augment other resources found in the
user’s community. However, they did not explain how they merged the Internet and their EPSS, which was built to
support pre-service teachers, field-based mentors, and college faculty asthey collaborate, engagein practice,
document their efforts, share their experiences, and assess outcomes.

Research Questions

The purpose of this study isto propose a design and development model for Internet-based EPSSs. For this
purpose the following research question was investigated:

What should an effective, efficient, and appealing design model incorporate for the design and
development of an Internet-based EPSS?

Systemic Change EPSS

Theidea of creating an EPSS for systemic change was born after a discussion between an Indiana
University graduate student and a professor at the same university. After deciding on designing an Internet-based
EPSS for systemic change facilitators, the designers started to search for amodel that they could follow throughout
the design process. However, the literature had very limited number of design models for the EPSS design. Due to
lack of Internet-based EPSS design models, designers decided to create their own model by using the Internet-based
EPSS design case. Thisway they also added new information to the body of knowledgein our field and they
provided areflection of their design process. The model explained here is based on a design process of the Internet-
based EPSS case.

Two graduate students and one professor worked on designing the Internet-based EPSS. The designers
followed aformative research methodology to create the model. The activities to design the Internet-based EPSS
have provided the datafor creating the design model.
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Methodology

The model developed in this study isadesign theory. Theoriesin applied fields like instructional design can
be categorized as design theories and descriptive theories (Reigel uth, 1999). Design theories are different from
descriptive theories. While descriptive theories explain existing situations or phenomenon like learning theories,
design theories provide models and guidelines for designing and/or improving instructional practices (Reigeluth,
1999).

Formative research is an action research to develop or to improve design theories for designing instructional
practices and processes (Reigeluth, 1999). Formative research is driven by “what worked well”, “what did not work
well” and “what improvements can be made” questions. A practice developed by following atheory may show the
weaknesses of the process, which develops the theory. By examining the case, the theory may be improved for
further applications. Research theories are based on some values (Reigeluth, 1999). Descriptive theories emphasize
the validity of the research since the answer to “what is” question matters, whereas design theories value the
preferability, thus the answer to “what is better” question has more importance. Formative research values the
process. Reigeluth and Frick (1999) categorized the values of design theoriesin three categories: effectiveness,
efficiency and appeal. Effectivenessimpliesto get to the target or to get the job done correctly. Efficiency isto reach
to the results by using optimum resources. Appeal isthe degree the processis enjoyable for the designers and the
users.

Reigeluth and Frick (1999) devel oped three methodological procedures for formative research: designed
case, in vivo naturalistic case, and post facto naturalistic case. Each procedure can be used for an existent theory or
for anew theory. In our case, amodel for designing I nternet-based EPSS, we took the approach of designed case for
anew theory. The stepsinvolved in this methodology are, with time base sequence:

Creating a case to generate design theory

Collecting and analyzing formative data on the instance
Revising the instance

Repeating the data collection and revision cycle

Fully devel oping the tentative theory

We applied these steps to devel op the model for designing an Internet-based EPSS. Since the created case
isawork in progress, so isthe model. Constant revision cycle takes place in the devel opment of the product and in
the processto produceit.

Proposed Design Model

The model presented here is atentative model for designing an Internet-based EPSS (Figure 1.). The
evaluation and modification of the model take place throughout the design process. The model consists of 10 steps.
Each step has sub steps for explaining “how to do” for implementing the main step. Sub steps of the model contain
procedures specialized for the I nternet-based system design.
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The model is an enhanced application of the ADDIE model. The difference from the ADDIE model is that the
model has two design steps (step 2 and step 6) and two decision points (step 3 and step 5) before taking further
steps towards building the system. Since the available tools and data communication bandwidth are limited on the
Internet medium, the designers have to consider thesevariablesin their design decisions. Because of these
limitations, the designers have to consult with the client and get the approval of the client before building any part of
the system.

The Internet allows the designers to disseminate the knowledge to a broad audience with easy and low
update costs. In order to maintain and to update the EPSS with the most current information, a maintenance strategy
should be designed. After compiling all the data about design plans, maintenance, and total and on-going costs of
the system, the designers should meet with the client to decide whether the system should be devel oped or not.

Components of the Model

1. Anaysis

1.1. Organization’sor individuals' needs (client’s needs): What performance will beincreased. How and in
which direction performance will beincreased.

12. User analysis: Demographics and computer literacy level of the potential users.

1.3. Scopeanalysis: Content analysis; according to the needs of the client what content will be covered. Task
analysis; tasksinvolved in the content will be analyzed.

14. Technical analysis: Feasibility - Connection speeds— Internet Service Provider (ISP) software support
capability - Browsers that are going to be used - Site address

2. Pre-Design

21. Set-up the specific objectives for the EPSS; what it is going to be accomplished.

2.2. Determine functional specifications according to the needs.

2.3. Determine forms of the functions.

24. Determine the connections between the functions based on task analysis. By visiting the task analysis
these connections can be determined.

25. Chunk theinformation. With the help from content creator or subject matter expert, chunk the information
based on five plus or minustwo rule.

2.6. Determine connections between information chunks. After determining the information chunks, determine
the connections between them if there are.

2.7. Determine the components of the EPSS as performing technical functions. What components serve as
technical functions of the system.

2.8. Performfeasibility of the functions. Determineif the functions can be implemented according to technical
analysis and user analysis.

29. Provideaternativesfor the functions.

2.10. Revise compatibility of functions and components.

2.11. Determine the responsibilities of the client in the design process.

3. Pre-Decision Point: In this step, client and the devel opment team meet in order to go further or to terminate the
project based on the collected data and the resources required to develop the system.
31. Prepareagenera outline of the EPSS to the client.
3.2. Discussthe functions with the client.
3.3. Discussthe alternatives of the functions.
34. Discussthe possible costswith the client.
3.5. Discussthe responsibilities of the client.
3.6. MakeDO or DO NOT DO decision.

4. Develop amaintenance strategy
4.1. Identify on-going maintenance requirements.
4.2. Develop skill/personal requirements.
4.3. Estimate cost of maintenance as one time cost and continuous costs.

5. Decision Point
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5.1. Discusswith theclient total system and maintenance costs, procedures.
5.2. Get approval of the client before starting the development of the EPSS.

6. Build EPSS
6.1. Prepare abig picture/ outline of the system
6.1.1.  Components
6.1.2.  Connections
6.2. Determine content of each element / component.
6.3. Select appropriate software for each component and its function.
6.4. Manipulate the content according to data flow speed.
6.5. Determinefile name hierarchy in the site.
6.6. Determine general rulesfor interface design to assure consistency throughout the product.
6.7. Assign thetasksto theteams.
6.8. Integrate the elements.

7. Conduct usability tests: Usability tests should be conducted on potential users of the system to fix or eliminate
problematic parts.

8. Implement the product on the Internet Service Provider (1SP) server. Install the system to ISP server. In order to
protect the product from outside threats, appropriate security settings should be configured.

9. Get feedback from authentic users and do the revisions as needed. After implementing the EPSS, authentic users
(in our case systemic change facilitators) send their comments and feedback about the product. According to the
change requirements, the designers should change the parts as necessary.

10. Launch the maintenance plan and disengage with the client. After the design of the system isfinished, in order
to keep the site updated and running, maintenance plan should be launched. Depending on the complexity of the
system and the skill level of the maintenance personnel, the designers should make decisions about the support
level they will provide and how the maintenance personnel training will be accomplished.

Limitations of the Modd

The presented model here has a narrow scope. It isfor the design of Internet-based EPSSs. Although it was
initially generated starting with the generic ADDIE model, it is different from ADDIE model and it may not be
generalized or utilized in instructional design and development processes. The model does not have agreat flexibility.
Since the details make a difference, all of the steps of the model should be implemented in the design process. When
using the model, the design team needsto collect scrutinized data. This requires alot of timefor front-end analysis.

Conclusion

We applied aformative research approach to the EPSS design. A review of the literature on EPSS design
modelsindicated that ADDIE model was largely utilized for the design of the EPSSs. Our model is also an enhanced
version of the ADDIE model. The difference from ADDIE model isthat the model has two design steps and two
decision points before taking further steps. In addition, we provide detailed guidelines on how to implement certain
steps. With the help of our case, a systemic change EPSS, we are still in the process of devel oping this model.
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Abstract

We present an | nternet-based Electronic Performance Support System (EPSS) called the Systemic Change
EPSS. Systemic change facilitators can use this system to access the tools, resources, and information they need in
the systemic change process. A general outline of the Systemic Change EPSS isintroduced. Components of the
Systemic Change EPSS and their interconnections are also explained, along with field test and usability test data.

Introduction

The purpose of systemic change isto create a better educational system than what currently exists.
Systemic change is a collective effort that should be fostered by school, community and student populations. Y et,
the efforts of these people and organizations may not be effective or efficient without receiving enough guidance.
Guidelines for these change efforts can be provided by experienced facilitators and researchersin the systemic
change field. Jenlink, Reigeluth, Carr, and Nelson (1996) devel oped a systemic change guidebook to help facilitators
create and sustain systemic change efforts.

The guidebook consists of 26 discrete eventsthat occur at distinct points during the change effort. In
addition to this, there are 18 continuous events that should be engaged in throughout the change process. Each
discrete and continuous event is made up of several activities. Each of these activitiesis comprised of about 10
pages of detailed guidelines, considerations, and tools. Since the guidebook is so thick and heavy, it might not be
practical to carry it to many meetings conducted during the systemic change effort. It would also be expensiveto
copy it for key participants’ use. For these reasons, the authors of the guidebook decided to produceit in the form of
an Electronic Performance Support System (EPSS), using hypermedia and the Internet. A team of designers and
developers volunteered to accomplish this project.

An EPSSisatool for just-in time performance support in the work place. An EPSSis a conpl ete system or
integration of performance support toolsto achieve certain tasks in work settings. The goal of an EPSSis“to provide
whatever is necessary to generate performance at the moment of the need” (Gery, 1995). Since the computer networks
and especially the Internet have become ubiquitous, we have now opportunities to implement EPSSs which are
universally available on demand at any time and any place.

The goal of the Internet-based Systemic Change EPSSis to provide the systemic change facilitators the
tools, resources, and information they need in the process, and accessibility to the other facilitators and communities
who are dealing with systemic change. The end product offers more functions than just being merely an electronic
version of the guidebook.

Functiona Specifications of the Systemic Change EPSS

A well planned needs analysis can be used as an information-gathering tool by awide range of
organizations under avariety of conditions (Reviereet a., 1996). A qualitative development methodol ogy using semi -
structured interviews was used to address the needs of current and potential users of the systemic change EPSS.

Two systemic change facilitators were interviewed to figure out the functional specifications of the systemic
change EPSS. Facilitators were selected with purposeful sampling. At the time of the interviews, the facilitators were
dealing with systemic change efforts at an urban school district in Indianapolis, IN. Interviews took approximately an
hour long and were audio recorded. The interviews occurred on different dates. The following interview questions
were asked:

1. What are the main needs while the facilitator uses the EPSS guidebook?
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What are the problems the facilitator encounters when following the EPSS guidebook?
What does the facilitator expect from the systemic change EPSS to solve these problems?
When and where does the facilitator expect to use the systemic change EPSS?

Are any materials other than the guidebook needed as resources for the change process?
What should the content of the systemic change guidebook be?

What other ideas does the facilitator have to add to the systemic change EPSS?

NoasrwWD

After theinterviews, the interview notes were transcribed onto 3x5 index cards for each of theinterview
questions. These cards were analyzed and compared, and gradually categories emerged. Once the development team
members agreed upon all the categories for each question, they carefully defined the categories. Next, the specific
responses from the interviews were coded by category. At the end of this process several design specifications were
established for the development of the systemic change EPSS.

The most important of these specificationsis that the systemic change EPSS should make the facilitator
aware that certain issuesare important during the events of the systemic change effort. The next important
specification isto give guidance on how to deal with thoseissuesif the facilitator does not know how to deal with
them. It was indicated that facilitators would use the systemic change EPSS before their meetings with the
participants, rather than during the meetings.

Specifications related to the user interface, content, and tools are described below:

User interface related: The systemic change EPSS should be designed with the novice computer and
Internet user in mind. The user interface should be simple. All pages should include functionsto search for the
information and to print the information. Navigation in the system should be easy and consistent, and transitions
between the components should be fast. The interface should allow tracking previously accessed screens. The
interface should inform the user about where the user isin the system.

Content related: The systemic change EPSS should provide abig picture of the systemic change effort, step-
by-step advice for each of the 26 discrete events and the continuous events, information about systemic change,
answersto the Frequently Asked Questions (FAQ), aglossary of systemic change, information about systemic
change case studies, and interaction with other facilitators.

Toolsrelated: It wasindicated that miscellaneous software tools for collecting qualitative data, for
highlighting EPSS content and taking notes, and for making casual-loop diagrams are needed by systemi c change
facilitators.

Components within the Systemic Change EPSS

There are six main design componentsin the system. They are consulting, e-guidebook, resources,
community, glossary and frequently asked questions (FAQ). The consulting component of the system is structured
as phase and event based. It provides abird’ s eye view of the event to the facilitator. By implementing the consulting
element, continuous eventsin the process are embedded in the discrete events, and the facilitator’ s consideration of
continuous eventsis assured. As shown in Figure 1, the consulting element provides a direct linkage to resources,
community and e-guidebook components of the system.

The e-guidebook component of the system is also structured as phase and event based. The facilitator
accesses the content of this section either through the navigation system on the interface or through the link on the
consulting page. The resources component of the system is structured according to the immediate needs of the
facilitator during the analysis phase of the system. Due to low availability of the resources for each event, the
resources section is grouped according to the phases in the change process. Community is another component that
can be accessed immediately from the consulting page. In the community component of the system are directory and
threaded discussion groups. From the consulting component, there are direct links to reach the community
component as shown in Figure 1.
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Figure 1. Interconnections between the Components

User Interface Related Components

The interface of the system is based on the frame feature of HTML. Using the frame feature enables
designers to make changes on the interface independently from the content. Most of the web interface designers are
against using frames on the interface. However, because of some technical reasons we have used framesin the
system. The interface consists of two frames, a navigation frame on the left and a content frame on the right (Figure
2.

1. Navigation Frame: The navigation frameis on the | eft side of the interface. It is designed based on JavaScript from
the http://www.treemenu.comsite. Tree menu navigation has several advantages. Sinceit isindependent menu
software and it is placed in aframe, it is very easy to add new elementsto the site. One of the fascinating features of
the site is updating the navigation frame within afew seconds without changing any pages. The tracking method of
the menu, which is opening the folders according to their level in the entire navigation system, providesthe user a
powerful navigation system. Opening the sections folder under afolder reduces the cognitive load of the users and
provides aclear sense of location for them.

2. Content frame: The content frame is placed on the right side of the interface. This frame contains the formal
decisions of our functional decisions. At the top of the page, the main title indicates the name of the site. Under the
main title, functional buttons are placed. The search field is an indispensable feature for this site, sincethere are a
huge number of pagesin the site. Even though navigation is so clear and easy, sometimes finding specific
information through the search field is easier. The “ Save and Log out” button hel ps remind the users where they |eft
the site when they come back. Each page has a print button, which generates a printer-friendly version of the page on
the screen. Under the function buttons, the section title appears. Basically, the section title tells the users on which
event they are. The content field contains the text from the guidebook. The text is formatted according to the format
of the original text.
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At the bottom of the pageisthe footer bar. The footer bar holds the contact information, sitemap and
privacy links. Each link opensin a pre-sized window in order for the users to see only related information. The
contact link contains sufficient information to contact the site administrators via phone, e-mail or mail. The site map
presents a big picture of the site, and a privacy note explains the copyright issues related to the site. Below the footer
bar, standard information about the page is provided, such as the page URL and update date, and since the siteis
sponsored by Indiana University, credit is given to the university.
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Figure 2. Systemic Change EPSS User Interface
Content and Tools Related Components

The Internet-based Systemic Change EPSS has 6 main components:

1. Providing guidanceto thefacilitators: This component constitutes the nutshell or kernel of the system (see Figure
3). Thiscomponent is event based. The facilitator sees a big picture of the event and also the important issues about
the event. It gives akind of bird’s eye view to the facilitator of what isgoing to take place in this event, what issues
areimportant, and the place of the event in the whole systemic change process. The facilitator is able to access to the
other parts of the system from this component.

2. Electronic version of the systemic change guidebook : The guidebook is designed hierarchically in phases, events
and activities. The book has 6 phases, each of which contains a number of events, and each event has activities. This
component provides information about the events, such as thingsthat should be donein order to accomplish the
objectives of the event. In this section, the electronic version of the guidebook is provided as the main source of
information. Objectives, procedures and activities are accessible through this component of the system.
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Little reminders

o Asyouwork on building relationships, try to learn what makes the superintendent and other key
peopla "tick"what are their major motivations and goals. &lso, try to maka clear your
motivations and goals. You need to find important common ground upon which to build your
mutual relationship.

s Try to assess how comfortable you are parscnally with the superintendent and other key peopla.
This is important for building two-way trust.

s Try to assess how enthusiastic the superintendent and other key people are about the nesd for
and nature of systemic change when vou discuss those issues. Ask probing questions to help you
assess this.

o If you are an internal facilitator, try to assess how difficult it will be for all stakeholdears to view
you as neutral.
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Figure 3. The View from Systemic Change EPSS for Consulting Page for Event 2
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3. Resour ces: This component of the site holds the resources that are needed to enhance facilitators' skills needed in
the systemic change effort. These resources are categorized as readings, videos, case studies, sample documents and
software tools. The site coordinator maintains these resources and updates them as required. Facilitators are not
currently able to add to the resources.

4. Community: This component’s objectiveisto bring people involved in systemic change al over the country
together in one virtual place. The community component enables people to share their experiences, questions,
concerns, resources, and documents related to their systemic change efforts. It has adirectory of people who are
facilitating different systemic change projectsin order to introduce the members to each other. The component also
enables schooal districtsto find afacilitator who has experience with similar contexts. One powerful feature of this
component is the threaded discussion groups that keep the questions and their answers together. The discussion
software can be customized according to the topics' needs.

5. Glossary: This component provides a brief summary of the process of systemic change. It isfor novice users who
want to learn more about the systemic change process and related terms. The component has two sections: terms and
the article about systemic change by Jenlink et al. (1996). The terms section provides aglossary of conceptsin the
systemic change process.

6. Frequently asked questions (FAQSs): This component has questions that are asked over and over again, and their
answers are provided by expertsin the field. The content for this component is compiled from the community’s
discussion section and from questions asked directly through e-mail messages to the site manager.

Bendfits of the System

The Internet-based EPSS for systemic change facilitators provides more knowledge to its users than a
regular website. With avery simplistic view, it may seem to be similar to any regular web site. However, it differsfrom
static websitesin several aspects. The important feature of the siteisthat it provides guidelinesfor each event in the
website. Under the consultation link, event-specific guideline pages are provided. These pages contain all
information related to the events that the facilitators need. A second aspect is that the EPSS has community building
tools, such as threaded discussion groups and a members’ directory. These tools add value to the EPSS and give
power to the usersto reach each other easily and to share their knowledge. Also, by gathering the knowledge from
facilitators who are using the website, it provides an inval uable knowledge base for the community.

Since the system is using online technology and disseminates its knowledge viathe Internet, maintenance
and update costs are relatively low in comparison to printed or optic media. The technology behind the site allows
the administrators to maintain and update the site without much software knowledge and programming skills. The
interface design of the site allows the administrators to change it easily. Even drastic changes can be implemented
within minutes as long as the two frames are preserved. The infrastructure of the site usesDHTML and basic HTML,
thus it does not require downloading high-end browser plug-ins such as Flash player or Shockwave.

Usahility Tests and Results

Usability testing involves observing people attempting to achieve specific goals within a specific context.
Design problems that hinder the ability of facilitators to use the Systemic Change EPSS may also hinder the adoption
of this system. Therefore, to figure out such design problems and to improve the usability of the system, several
usability tests were conducted on one facilitator and two non-facilitator users.

Setting

The usability tests were conducted with one tester, one computer and one participant. The tester was one of
the designers of the system. The screen resolution was 1024x768 and the browser was Microsoft Internet Explorer 5.5.
The tests were conducted in a private place, where the users could spend as much time as they wanted on the tasks.

127



Procedure

Before the test was conducted, the goal s of the test and background information were explained to the user.
Also the users were advised that they could terminate the test at any time. Then pre-prepared tasks were given to the
user and the user performed the tasksin the given order. While the test was conducted, the tester only observed and
took notes. After the test, the tester conducted afollow-up interview with the user.

Tasks

During thetest, a pre-prepared task list was given to the user. Thelist included avariety of common tasks
that afacilitator would do while using the system. Some of the tasksin the list were: starting with the guidance page
and continuing to an event or activity, finding a specific activity, finding the contact information of the designer and
posting a message to the threaded discussion group.

Results

Most of the pre-prepared tasks were completed by the usersin areasonable time. In the follow-up
interviews, the users were asked about the quality of the interface and to what degree they felt comfortable using the
system. Most of the users stated that the interface provided a clear sense of navigation. They did not feel ambiguity
while navigating through. It was stated that all the tools needed were on the interface and one click away from them.
All users stated that they would prefer adifferent font type and font size for the content part.

Conclusion

Improving the quality of education is aways an objective for any educational system. The guidebook
provides aguide for facilitators to transform their educational system in a school district. In order to provide more
convenient and up-to-date knowledge for the facilitators and to establish a community among them, an EPSS was
designed by ateam in the Instructional Systems Technology department at Indiana University. The distinctive
features of this Systemic Change EPSS are to provide more guidance, to provide an electronic version of the
guidebook, to allow the usersto share documents and to have a directory of facilitators.

The system consists of six main sections: guidance, electronic version of the guidebook, resources,
community, glossary and frequently asked questions. The guidance section provides a general picture of the events,
event-specific tips and guidance for the users about utilization of the event. The electronic version of the guidebook
provides the book contents to the users. Resources are the documents and tools that are useful to facilitators. In the
community section, a directory of members and threaded discussion groups are provided. The glossary and
frequently asked questions sections provide auxiliary information about the transformation process.

The system adds several benefits to the guidebook. Sinceit is I nternet-based, the facilitators can reach it
anywhere in the world, and updating the guidebook is easy at anytime and at low cost. Systemic change of
educational systems requires experience and knowledge accumulation. The Systemic Change EPSS providesthis
knowledge and experience accumulation and it disseminates the knowledge to people who need it.
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Analysing Argumentation Procedures of Online Conference Transcripts. A
Conceptual Tool

Milton Campos, Univeraty of Montredl
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Abstract

We introduce a qualitative method that enables researchersto understand the nature of progressive discour se by
focusing on how argumentation manifestsitself in the collaborative activity of network-enabled communities. We
adopt a socio-constructivist theor etical standpoint, drawing from socio-cognitive approaches to learning and
communication, and integrating contributions from argumentation theory, namely informal logic. The method
consists of capturing a number of logical and logico-grammatical operationsin order to identify (1) attitudes that
might have an impact in collaborative behavior, (2) logical proceduresthat reveal the nature of the inquiry, (3)
instances of arguments to understand how thoughts are structured, and (4) relationships between instances of
arguments across messages. We illustrate the application of this method by presenting a study of the online
collaborative process of a hetwork-enabled community of practice of nurses. Results are indicative of problem:
solving, conceptual change, learning, and knowledge building.

Introduction

This paper presents a method devel oped to analyze online conference transcripts, and more specifically
argumentation processes. While the value of using electronic conferencing is increasingly recognized, studies that
employ conference transcript analysis methods do not yet form a consistent ensemble; goals are often very different
as are theoretical perspectives and ways of defining collaboration. The result is a heterogeneous corpus of
inconsistent scientific research. In our understanding, socio-cognitive research is most promising when it comes to
communication, learning and knowledge building (Bruer, 1994; Scardamalia and Bereiter, 1994; Campos, 2000). At
best, el ectronic conferencing systems enable learners to further explore knowledge, to restructure it, to degpen
understanding, and to build together (Bereiter, 2002; Scardamalia, 2002). We present in this paper a method that
enables researchersto study discourse in electronic conferencing systems with aview to describe how the
argumentation process may lead to manifestations of collaborative problem-solving, conceptual change, and
knowledge building. To demonstrate the method, we present quantitative and qualitative data collected in a network-
enabled community of practice of nurses (heart care) that uses Knowledge Forum® software to exchange information
and ideas, and to build knowledge.

Theory and Method

The method draws from socio-cognitive approaches to learning (Bereiter et Scardamalia, 1987) and
communication (Grize, 1997; de Kerckhoeve, 1997; Breton, 1996), enhanced by new technologies (Scardamalia et
Bereiter, 1994; in press), and integrating contributions from argumentation theory (Van Eemeren, Grootendorst, and
Henkemans, 1996), namely informal logic (Toulmin, 1958).

Communication, Sociocognitive Sciences and Learning

Although computer technologies devel oped steadily from the 1950’ s, communication processes have only
been supported by computers since the early 1980’ s, then subsequently became more widely spread in the 1990’s
(Harasim et d, 1995). Withthe Internet, synchronous (real-time) communication systems like chats and video-
conferencing, and asynchronous (not in real time) communication systems such as e-mail, newsgroups, and
conferencing systems developed. Both kinds of Internet-based communication systems have led to the emergence of
network-based (virtual communities) and network-enabled communities (e.g. professional communities or classroom
based |earning communities).
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There is an obvious need for better understanding of asynchronous networked communication (Campos,
1998, 1999, 2000; Campos, L aferriére, and Harasim, 2001; Campos and L aferriére, 2002) in community contextsin order
to enhance learning, problem-solving, inquiry, and reflective practice (Lamon, Scardamaliaand Laferriére, in press;
Breuleux, 2001; Breuleux, and Laferriére, 2000; Bracewell, Breuleux and Le Maistre, 2000; Laferriére et al, 1999; Gibbs
1994), and to evaluate “what effective |earning strategies and modes of |earning make the most use of the capahilities
of the new technologies’ (Haughey, 2002, p.18).

Cognitive scientists and psychol ogists have studied problem-solving processes extensively, but mostly in
well-defined domains such as mathematics. Usually, the procedures to solve these kinds of problems follow clear
mental routes (or strategies) that enable artificial intelligence (Al) researchers to model them in software interfaces.
Our knowledge isfar less developed in ill-defined domains. The approach in this paper is to investigate how
hypothetical procedures such as those of argumentation, acritical process for communication (Breton, 1996)
occurring in a network-enabled community, can be scaffolded toward online collaborative problem-solving and
knowledge building in ways consistent with findings in related studies (Scardamalia, 2002; Hewitt, 2001; Bereiter and
Scardamalia, 1996).

A basic assumption is that argumentation is a process that emerges naturally from human cognitive
structure through language and discourse. Our working hypothesisisthat, in the context of electronic conferencing,
this process can be scaffolded through appropriate facilitation strategies and electronic conferencing tools. Here, an
argument is defined as a conditional structure (If-Then) in which anumber of premiseslead to a conclusion, and
whose content should be understood in the context of its practical use (Toulmin, 1958). To be built in the context of
the practice through electronic conferencing, an argument needs to be co-constructed (Grize, 1997). Arguments,
therefore, request responses and active engagement throughout the messages that are posted and that form the
online discourse. Another assumption of this study is that coming together for the purpose of co-constructing
arguments for the sake of problem-solving or inquiry islikely to lead to significant collaboration and, hence, to
conceptual change and knowledge building (Campos, Laferriére and Harasim, 2001; Bereiter, 2002).

We understand network-enabled collaboration as a process of engagement and active participation in
which two or more people, through the use of adequate software, build on the thoughts and ideas of one another.
Network-enabled collaboration can be of different levels: from a vague sense of being together to strong procedures
of co-work (Campos, Laferriére, and Harasm, 2001). Knowl edge building represents a continuous process of
production and improvement of ideas that are valuable for acommunity; it isaprocess in which the sum of individual
contributions will be less fundamental than what the community would able to accomplish by engaging in knowledge
production, creation, improvement and innovation (Scardamalia and Bereiter, in press).

Transcript Analysis Methods

Most existing methods that aim to study online discourse rely on quantitative measures (Anova, Manova,
percentages, etc.) of qualitative categories. Studies have avariety of focuses, including critical thinking processes
(Anderson and Garrison, 1995), analysis of patterns of participation (Howell-Richardson and Mellar, 1996; Bullen,
1998), content analysis (Mowrer, 1996; Hara, Bonk and Angeli, 2000), teaching styles (Ahern, Peck and Laycock,
1992), social construction of knowledge (Gunawardena, Lowe and Anderson, 1997; Kanuka and Anderson, 1998),
notions related to Vygotsky's zone of proximal development (Fahy et al, 2000), and even argumentation (Marttunnen,
1997). In addition, the unit of analysis varies from the phrase to awhole text (Rourke et al, 2001).

Having worked with transcript analysis for anumber of years, we searched for reliable tools to study not
only the content of the conferences but also to understand the argumentation procedures underlying the online
discourse. The development of this qualitative method is grounded in socio-constructivist perspectives, and studies
of logically structured discourse (Toulmin, 1958), meaning making (Piaget, 1991), and conceptual change (Piaget,
1976).

Analyzing Transcripts of Networked Collaborative Argumentation

Our method consists of capturing a number of logical and logico-grammatical operations commonly applied
in written discourse. Depending on the level of their use, such operations may indicate major occurrencesin the
online discourse such as (1) attitudes that may have an impact in collaborative behavior (Campos, 2002a), and (2)
logical procedures that may reveal the nature of the inquiry (Campos, 1998; 2000; 2002a). In addition, the method
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captures the (3) nature of argumentsin order to understand how thoughts are structured (Campos, 2000).
Furthermore, the method establishes (4) relationships between arguments across messages. In order to explore the
socio-cognitive nature of collaborative conversation, the method adoptsthe phrase as the coding unit. However, to
capture the knowledge-building collaborative online discourse, the relationships between meanings, as explicitly
expressed within the coding units of the messages, are the units of analysis.

Analysisrequires afour-step process. The first step consists of identifying when the phraseis of a
declarative nature (an affirmative, anegative, a conditional or a disjunctive declaration), of an imperative nature (here
the imperative form of the verb isused), or of an interrogative nature (a question, which, in logical terms, is often an
inverted hypothesis). Our earlier studies have shown that most online discourse is mainly declarative and that the
level of use of imperative could reveal alesser extent of collaboration and even indicate potential conflict (Campos,
2002a). On the other hand, the more questions formul ated by participants, the more engaging the conversation seems
(Campos, 2000).

The second step consists of identifying some logical operations underlying the discourse such as
affirmations, negations, conditionals, and disjunctions (either-or, and or-or operations). Our studies have shown that
while affirmations do not usually trigger more engaging conversation, negations and conditionals do so, leading to
collaborative learning, problem-solving, and knowledge building (Campos, 1998; 2000; 2002a).

Thethird step consists of identifying the main components of arguments such as:

- Claim: affirming something that will need data to sustain the argument;

- Data: information necessary to support the claim;

- Warrant: hypotheses put forward that either lead to aclaim or that derivesfromaclam.

These categories were inspired by those identified by Toulmin (1958). The goal here isto understand how
people structure their thoughts in order to present ideas and build knowledge.

The fourth step (4) consists of identifying key meanings (ideas) or themes (Grize and Pierault-Le Boniec,
1991) in the messages, and the interrelationship of instances of argument between messages. The assumption hereis
that meanings are carried out in online discourse through implications This technique derives from the meaning
implication analysis, already applied in other studies (Campos, 1998; 2000; 20024a). Implications of meanings are
expressed by the formula: “if ameaning C is part of ameaning B which is part of ameaning A, then A impliesCin
terms of meanings” (Piaget, 1991). We proceed by building a conceptual map to identify how ideas were improved
(through meaning implications) and to describe processes of collaborative problem-solving and knowledge building.

Thefirst three steps can be seen as amicro-analysis that provides necessary information to enable the
researcher to draw the bigger picture of collaborative problem solving and knowledge building.

Application of the method

Context

The research was carried out in collaboration with the Order of Nurses of Quebec (OI1Q), Canada, who has
partnerships with anumber of Canadian hospitalsin the provinces of Québec, Ontario and New Brunswick, and with
the Francophone Center for the Informatization of Organizations (CEFRIO) who isinstrumental in integrating new
technologies into a number of professional health organizations that provide heart care, such as health and research
centres and as hospitals. The Order was specifically interested in promoting ways to engage nurses with an expertise
in heart care to share knowledge as a means to advance nursing practice (Leprohon, 2001) with the help of new
technologies (Dubois, 2002). The reason for such a decision isthat heart diseases are responsible for 38% of deaths
in Canada (Statistics Canada, 1996, referred by Health Canada). During a six month period, a pan-Canadian network-
enabled community of practice comprised of 34 French-speaking nurses engaged in problem-solving and knowledge
building. Participants discussed ways to better nursing practices using adequate technology (Russell, 2002). The
software used for communication was Knowledge Forum®.

Knowledge Forum® is a research-based conferencing system, developed to enable collaborative knowledge

building (Scardamalia and Bereiter, in press). It has web and client versions. The community of nurses used the client
version, one that allow usersto see agraphical representation of the underlying tree-like computer structure, giving
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the impression that learners work on a neuronal web. In addition to features common to many conferencing systems
(like message key-wording, word search), Knowledge Forum® incorporates some unique affordances:

- Editing —users can edit their messages, and now videos, even after they are posted. Different colours
provide visual cuesfor new, read, or edited messages,

- Annotation — users can annotate messages through the creation of embedded text boxes;

- Rise-above — users are able to synthesize a number of messages that are related by meaning, by collecting
them into a separate folder;

- Scaffolds— users can build and insert tags within the text. Five tags, four of them related to argumentation,
were negotiated between the researcher and the nurses, in line with participatory design (Silvaand Breuleux, 1994;
Gunderson, Currie, and Campos, 1999), and one meant to e discourse structuring (Campos, 2002b). Those tags were:

1 Claim: introduction of a contextual situation that expresses concerns or difficulties encountered, for
instance, in professional practice, affirming something;

2. Data: introduction of facts, statistics, scientific data, research results or other works that have an
influence on the practice and would support the claim;

3. Envisaged solutions: engaging in a process of hypotheses formulation that might respond to the claim
that was put forward and is consistent with the data;

4. Questioning: formulation of interrogations;

5. Opinions: offering judgments concerning claims, data, questioning or envisaged sol utions presented.

Data

During the six month period, 545 messages and approx mately the same number of annotations were
generated. For the purpose of this study, that is, to understand the nature of online progressive discourse by
focusing on argumentation, we chose two excerpts from two forums: one in which problemsrelated to heart care
practices were identified (16 messages corresponding to 11.51% of the 139 messages of the forum), and another
excerpt in which nurses worked together to develop content addressing the problemsidentified (19 messages
corresponding to 13.29% of the 143 messages of the forum). In the first excerpt, nurses explored issues and proposed
strategies for encouraging patients to take responsibility for prevention of heart failure, and for their treatment. In the
second one, the nurses prepared a teaching instrument to be handed to patients to help them to control symptoms
and signs of heart failure and therefore to enable auto-surveillance.

Results
Descriptive analysis

Step 1

In the selected thread of the first forum, declarative phrases accounts for 70%, no imperatives were found,
guestions account for 13%, and ambiguous phrases for 17%. In the selected thread of the second forum, declarative
phrases account for 32%, imperatives for 13%, questions for 13%, and ambiguous phrases for 42%. The high number
of ambiguity in both threads relates mostly to the presentation, by the nurses, of scientific references taken from
other authors and asmall number of phrases without verbs. If we exclude ambiguity, in the thread of the first forum
we have 84%, 0% and 16%, and in the second 55%, 23% and 22%.

Step 2

In the thread of the first forum, affirmations account for 71%, conditionals for 9%, negations for 3%, and
ambiguous phrases for 17%. In the second thread, affirmations account for 42%, conditionals for 16%, negations for
1.5%, disjunctions for 0.5% and ambiguous phrases for 40%. Ambiguity here has the same sense as above. If we
excludeit, in the first thread we have 85%, 11% and 4%, and in the second 71%, 26%, 2% and 1%.

Step 3

In the thread of the first forum, claims account for 18%, data for 69%, warrants for 12%, and eliminated
phrases for 1%. In the second thread, claims respond for 4%, data for 50%, warrants for 11%, and eliminated phrases
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for 35%. Eliminated phrases were those that did not pertained to arguments. If we exclude them, in thefirst thread we
have 18%, 70% and 12%, and in the second 7%, 77%, and 16%.

Inter-coder reliability based on Miles and Huberman procedure (two coders) was achieved with the
following results: 92.69% for step 1, 92.64% for step 2, and 91.92% for step 3. Coding criteria were established by
applying strict definitions for the categories and a scale of category prevalence based on operatory logic (Piaget,
1976b) for use in ambiguous cases.

Conceptual analysis: Step 4

Quantitative data presented above reveal that in the thread of the first forum most phrases were declarative
although a significant amount of questions, revealing intentional inquiry, were found. In line with these data, most
phrases were affirmations although the numb er of conditionals was not impressive and that of negations
unimportant. If we look at the way arguments were built, it is not surprising to verify that claims and data to support
claims were prevalent. However, although the level of hypothesizing was modest (shown by the triad questions-
conditionals-warrants), it shows, nevertheless, that nurses do not rely on guesses, even informed ones. Their daily
work follows strict scientific rules, and we observe that in their discourse they searched for reliable information
(shown by the triad decl ar ations-affir mations/negations-data) to support their points.

The conceptual map of the first forum thread reveal s that discussions were triggered by a message
presenting the following pair: patients should take charge (claim) and the hypothesisif they have to do that then
nursing strategies should be adopted (envisaged solution). Around this pair of arguments, five main themes were
linked either to the claim (Best models in heart re-adaptation, Convincing, and “ Rewards”) or to the hypothesis
(Contracts and The pair counseling/teaching instrument on heart care):

1 Contracts—in the 7 messages of this thread, most discussions were triggered by statements made on
phrases coded war rants (hypotheses). The nurses explored the possibility of contractsto promote
patient responsibility for their own health care: Should it be mandatory? How could a contract engage the
ill? Isacontract areal solution? Isacontract motivating? Is a contract an instrument of awareness? What
would be therole of doctorsin such a contract, that of controlling or one of engaging? How critical isthe
implication of doctorsif such an ideawasto be adopted? The responsibility of doctors was further
explored by a“thread” of annotations built around those messages.

2. Best modelsin heart re-adaptation — in the 2 messages of this thread, most discussions were triggered by
statements made on phrases coded aswarrants. Many models of heart re-adaptation were presented as
well as proposals of integrating many models or adopting one of them. This theme was extensively
discussed in the discussions surrounding the following themes “ Convincing” and “ Rewards”.

3. Convincing — one single message presented this theme asdata, through the presentation of acase. A
“thread” of annotations was built around this message to hypothesize what would be the “x” element to
convince a person of the need to take care of heart health, how to motivate, and how to understand
resistance to care.

4, “Rewards’ — athread of 4 messages anda “universe” of 11 annotations was built to discuss cases and
the need to provide “rewards’ that would serve as a motivating element for theill to take charge of their
health. Here, ideas were equally triggered by statements coded aswarrants as well asdata. Thistheme
originated discussions around ideas for rewards, the implications of rewards, how to motivate,
psychosocial factorsinvolved in motivation, in addition to strategies to enable this “technique” and
models of behavior change that should be adopted.

5. The pair counseling/teaching instrument on heart care — one annotated message is built around an
envisaged solution according to which teaching instruments, such as a guide of auto-surveillance, might
be considered as akind of counseling.
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Concerning the thread of the second forum, quantitative data presented above reveal that although most
phrases were declarative, they were not as prevalent as in the first thread, and that an important number of questions
and imperatives were present. Imperatives were used primarily for the preparation of the auto-surveillance instrument
(example: Pressyour leg; Look at your finger, etc.). Itis striking to note that, although most phrases were
affirmations, the amount of conditional reasoning found was high, followed by a small number of negations and
disjunctions. The argumentation process, however, was built upon alesser number of claims and an increased
number of data and warrants. Here, we found that the level of inquiry (shown by the triad questions-conditional s-
warrants) was lower in the thread of forum 1, created to explore and to identify problems, than that of the thread of
forum 2, in which nurses agreed to build, in collaboration, teaching instruments for patients. Thus, the datareveal
that when working collaboratively on concrete objects related to their practices (thread in forum 2), nurses were more
ableto reflect, to inquire, and to hypothesize. It should be noted that the number of annotations (whose use
demonstrate that they could be posted as full messages in the forum, and not published as simple annotations) is
much higher (34) than the number (19) of threaded messages. In addition, annotations were mostly triggered by
message phrases coded data. Furthermore, one quarter of the annotations were made of hypotheses that instigated
further hypotheses formulation in the messages. Finally, the other annotations were equally divided between claims
and data.

The thread of the second forum should be seen as a continuation of the first. Thiscontinuumcan be seen
as aproblem solving process; nurses moved from a phase of problem identification to a phase in which they would
work on adeliverable to provide a practical solution to the needs of theill: an auto-surveillance instrument kit. In this
thread, discussions were triggered by a message presenting the hypothesisif an instrument should be built to
enable patients’ auto-surveillance then what signs and symptoms should be addressed and which actions should
be taken when they identify them? (envisaged solution). Linked to this message, we find three themes (The pair
priority information and scale, Building the instrument, L earning auto-surveillance), and a Rise-above (on Symptoms):

1 The pair “priority information and scale” — in this message, surrounded by many annotations, nurses
listed priority information for the auto-surveillance instrument and hypothesized which, and how, scales
would enable patients to evaluate their own health. Claims, data, and warrants were equally balanced in
the annotations.

2. Building the instrument — in the 5 messages of thisthread, careful attempt to build the instrument led to a
discussion about the adequacy to create a calendar that will serve as patient organizer of the auto-
surveillance process. M ost messages are hypotheses (warrants), followed by claims and data.

3. L earning auto-surveillance — these 4 messages, surrounded by 23 annotations, discussed extensively
different aspects of the instrument such as different kinds of scales, their advantages and disadvantages,
useful suggestions, how to address the vulgarization of scientific information, symptoms such as fatigue
and increased weight, among others. The discussion was mainly constructed around data presentation
but claims and warrants were equally important in messages as well asin annotations.

4. Rise-above — a message-synthesis including 8 new messages and a number of annotations served the
purpose of collecting messages whose main themes were signs and symptoms, their definitions, types,
occurrences, etc. A few messages, included in the three themes presented above (The pair priority and
scale, Building and instrument, and Learning auto-surveillance) and discussing signs and symptoms, were
also included.

The conceptual map of the forum 2 thread is evidence of the power of the strategy implemented. A network-
enabled community of practice of nurses facilitated by a nurse with an expertisein heart care in regular contact with a
facilitator from the action-research team, and supported by software (Knowledge Forum®), engaged participantsin
knowledge building.
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Conclusion

When people use language on adaily basis, they spontaneously structure their thinking. When using
Knowledge Forum®, the situation is analogous, but with the difference that the discourse iswritten. People’s
thoughts and ideas are naturally structured by subjacent logical operations that are expressed by grammar and by the
way we build arguments. Therefore, claims, data, and warrants are naturally interwoven in the process of
argumentation. However, it isworth noticing that network-enabled exchanges only happen when people demonstrate
engagement by reading and writing notes. Thisis, essentially, a process of inference making about what others
mean in the messages. Inferences are If-Then operations. That is, “if” this A iswritten “then” my reaction to thisis B,
and intentionally | will respond to this by writing C. The data analyzed through our method show that this
inferencing process happened at four levels:

a) Application — intentional triggering of collaborative action by the vulgar mechanism of replying to a
message (building on) but also by the annotation tool, the rise above, and the scaffolding tool;

b) Unintentional use of logical and grammar operations— comparison of the first and second forum threads
shows how the nature of atask alter participants' unknowing use of logical and grammar operations
subjacent to discourse. For example, in the second thread few claims were made because what wasin
question was the building of akit that requested mo stly data presentation and reflexive thinking;

C) Intentional use of argumentation tags— although we do not present here quantitative datarelated to the
use of scaffolding tools, the way participants applied scaffolds was in most instances consistent with our
own coding. Concerning the two scaffolds that were not directly related to our coding scheme,
“guestions” were considered instances of warrants while “opinions”, depending on the context,
functioned as claims, data or warrants,

d) Intentional idealinking and improving — most links among messages (ideas or themes) were originated in
phrases coded aswarrants, which were either questions or formulated hypotheses, although the
importance of inferencing upon claims and data put forward should not be minimized. This aspect is
indicative of progressive communication and discourse leading to learning, conceptual change, and
knowledge building. The progressive discourse of participantsisrich in showing how ideas evolved and
how nurses enhanced their own practices by applying— and sharing with others— both practical and
scientific knowledge.

This method enables researchers to study progressive discourse through argumentation with aview to
understanding how collaborative processes of networked-enabled communities engaged in problem-solving lead to
conceptual change, learning, and knowledge building.
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Making It Better — Our Faculty and Ourselves:
A P3T3 Case Study of Web Design and Video Integration
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Abstract

The staff of the P3T3 project have a primary mission to train and mentor faculty membersin the School of
Education as they assimilate technology in instruction. This study investigates the evol ution of select faculty
members; how did they 1) integrate technology, 2) perceive technology, and 3) implement technol ogy effectively?
In addition, existing problemsin faculty training and inefficient processes in technology integration are
investigated. The authors provide suggestions for early prevention of similar future problems.

Introduction

During the past two and a half years Purdue’ s Program to Prepare Tomorrow’ s Teachersto Use Technology
(P’T®) has been preparing teacher education faculty to teach pre-service teachers in technol ogy-rich environments by
modeling approaches that future teachers should use themselves. In order to achieve this goal, P°T® incorporated a
comprehensive faculty development and mentoring program, which is asindividual as the faculty members
themselves. P°T® combined workshops, training sessions, and one-on-one mentoring to allow each faculty member
the opportunity to use their own learning style to expand their use of technology in the classroom. Workshops
consisted of atwo-day "start-up" session and were held at the beginning of each semester and during summer
breaks. Participating faculty members engaged in problem-based |earning activities involving technology integration
and previewed future offerings of technology skills development workshops. They also had opportunities to view
models of technology integration in education. At the conclusion of the "start-up” sessions, faculty members
developed and shared personal technology integration plans. Based upon the technol ogy integration plan, a
graduate student — skilled in the appropriate software/hardware to meet the goals of the faculty member — was
assigned to provide optimal mentoring throughout the integration of technology into teaching during the
subsequent academic year. Technology skills development workshops have been held (and are still being offered.)
which include workshops on WebCT, PowerPoint, FrontPage, and Dreamweaver, and “how to” sessions focusing on
the use of digital video, digital photography, HTML programming language, and the School of Education’s ePortfolio
system and the Purdue career account system (supporting centrally managed storage for files and web pages).

Through these workshops and personal mentor training provided by the P°T? graduate assistants, some
faculty made great strides in the development of technology skills. Others attended the workshops but encountered
major struggles and challenges as they attempted to incorporate technology into their courses. A few faculty
members chose to continue their curriculum in the same manner asit always was— without the addition of new
technology. This study investigates the evolution of select faculty members; how did they 1) integrate technology,
2) perceive technology, and 3) implement technology effectively? In addition, existing problemsin faculty training
and inefficient processesin technology integration are examined.

Theoretical Framework

Considering the rapid pace of development in educational technologies, coupled with innovationsin
teaching and learning, utilizing technology is high on thelist of priorities of educational managers, administrators and
operatives. Sandholtz et al. (1997) noted the use of technology is recognized as a valuable tool — making technol ogy
more common while developing it to enhance teaching and learning. However, Brand (1998) found that despite

139



increased access to computers and rel ated technology, educators are experiencing difficulty in combining technology
into classroom teaching practice. Training and mentoring provide two major incentivesin aiding faculty to
successfully integrate technology in teaching (Dusick, 1998; Dusick & Yildirim, 2000).

Methodol ogy

Thisresearch relied on case studies conducted by two of the authors. Both are proficient technology users
and worked as graduate assistantsin the P°T® program. They served as mentors for the faculty members and became
apart of the project at itsinception in the summer of 2000. One continues to work with the faculty members through
the third year in the grant.

Through an interview process, responses from three faculty members and a teaching assistant were
videotaped or tape-recorded. Two additional faculty membersincluded in the data were not interviewed, but
information about their technology use was obtained from interviews with their personal P*T* mentor. Completed
faculty projects were also used as a source of information for the subjects— websites and edited video projects
provide evidence of faculty involvement with technology. Selected subjects included individuals who successfully
learned and integrated technology as well asindividuals who chose not to make changes. The faculty members have
been teaching from 10 to 37 yearsin K-12 and higher education. A variety of developmental stages with computer
skillswere targeted One faculty member was proficient with technology, but the otherswere at different levels of
expertise. For the purposes of this study, they were categorized into two groups. website designers (using software
and their own abilities to program the pages), and innovators who attempted to use video in their curriculum or
course presentations. The interviews were conducted to explore faculty member attitudes toward technology
integration, the strategies they used to learn the technology and integrate it into their teaching, and to determine the
challenges they faced as they incorporated the new skills.

Website Integration

Three faculty members were interviewed about their website design experiences. Two had no prior
knowledge of website development but the third supervised a graduate student in the development of her site and
maintains her own website.

Successes

Each member of the faculty who wasinterviewed met successin their ability to learn the process of website
programming and management. Some were able to use the tools and make their pages more engaging, but all of the
sites met or exceeded the faculty member’ s expectations. The professorsin this study each attended afaculty
workshop and began their individual website projects because they felt there was an excellent opportunity to
enhance their skillswith a personal mentor. A professor in the School of Education for more than 10 years, Dr. F.
enlisted the help of her P°T® mentor she created her own professional web site aswell as a second one dedicated to
her research interests. Professor F. stated, “ There are several people | work with that use web pages... It'svery
convenient for me to get information. Web pages|ook like the information source. The assistance | get from
P’T2...definitely impacted me to have my own web page. | don’t have the technical skillsto do it, but after | went to
the Dreamweaver workshop, | know what | can do.” Dr. A. was an administrator in the K-12 school setting for more
than 30 years. He has been a Professor in the School of Education for four years. Like Dr. F., he created his web
pages with the help of his P’T® mentor after attending afaculty workshop. He stated, “I use the web alot in my work
area...this university is ahighly-technology involved university. Both of these are motivations for meto create a
website for myself.” Dr. E. hasmore than 5 years of experience as a professor in the School of Education. She
recognized the value of the web as a communication tool for her students, her associates at other universities, and
the outside world even before the P*T? project began. She employed a graduate assistant to create her own website
using FrontPage on a PC, but was often frustrated when she tried to edit the pages using a M acintosh computer
because the version of FrontPage avail able on the Mac was not updated at the same pace as PC software. After the
offer of technical assistance from P3T3, she was excited about converting her designs from the PC system to
Dreamweaver on the Macintosh platform. With positive reinforcement from her P°T® mentor and technical help when
she needed it, she found it possible to transferred the pages to the new format rather than recreating the pagesin a
new website, and has used her own artistic skills to reflect her personality throughout the site.
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Challenges

Because of their unique skills, software, systems and desires for programming, some challenges were more
easily solved than others. Comments from faculty members throughout the department — even those not included in
thisinterview are frustrated with the lack of time available to learn technology. Although the workshops are offered,
they must make arrangements to dedicate their time to attending. Dr. F. stated, “Faculty’ stime isvery tight.” Dr. E.
agreed and also stated that she is a Mac user; however some web design software, like FrontPage, is updated only
on the PC platform. Her need for P°T? assi stance occurred when she found a need to update her current site. She
approached a P*T? assistant and even though together they had agreat deal of skill and working knowledge of
technology, they experienced tremendous difficulty making edits, even when working on the platform that was
originally used to create the pages. As previously mentioned, agrad student had originally programmed the site, and
he was no longer available to ask about specific programming. This meant editing was neither efficient nor easy.
Unsuccessful attempts were made to edit the pages in a manner the faculty member could understand and duplicate;
there were simply too many variables. Nothing was consistent. The P°T* mentor recognized the faculty member’s
confusion and frustration as they tried to work on the site together. The mentor chose to work on the site alone, read
the HTML coding, identify the problems associated with the programming, and save new documents that were easier
for the faculty member to edit. When the mentor and Dr. E. met again, the new documents were successfully updated.
The mentor’ s decision to work on the project alone reduced Dr. E’s. frustration and prevented possible faculty
burnout, which would have eliminated the desire to make future changes. If Dr. E. had faced the problems alone, they
may have been overwhelming. By finding the problems and creating documents that could be more easily edited, the
mentor hel ped the faculty member gain experience and confidence. Currently she needs little more than occasional
help for her updates.

Dr. A. was dready familiar with specific web-editing software but he was faced with a different software
when he began creating his site because of support limitations. He stated, “ The changing of the software forced me
to learn the new technology. However, it’ll be along process for me to learn and update the new software.”

Impact of P°T®

In each of the case studies, P3T3 had a direct impact on the success of the faculty project. Their testimonials
indicate their satisfaction in working with their mentors, and reaching their personal goalsin website integration.
Professor F. stated, “Without the assistance of P3T3, | don’t know if | would have created [asite] or not. | got hands-
on experience, and specific handoutsin the workshop; | get back and use it. After the workshop, | got individualized
help from P3T3. P3T3 provided me encouragement, support, asense of ‘can-do’ confidence.” Professor A. stated,
“The P3T3 assistant has been indispensable for me to put that [site] on. [She] helped me alot. It would not be on so
quickly, in such aquality without [her] help. | really appreciate [the] help.” In contrast, Professor E. stated, “| went to
acouple of FrontPage workshops, but they didn’t get to the level and skills| needed. They just start teaching how to
create anew page, how to insert graphics.” Because she was already proficient in these simplistic tasks, she found
the P3T3 one-on-one mentoring provided the required, more advanced help.

As P3T3 mentors work with faculty, the goal remains to help the faculty member determine the correct
software before their projects begin. When projects are already underway, mentors must watch for signs indicating
when faculty members become frustrated and search for ways to minimize the frustration while providing alternative
methods and tools for motivations so that the faculty memberswill to continue making personal technical
advancements. Faculty who already have some expertise but desire to learn skills beyond those taught in beginning
workshops, have needs very different from the beginner, but those needs must also be met if the project isto be
successful.

Video Editing

During the P3T3 beginning workshops, iMovie on a Macintosh was introduced as a quick and easy tool to
add video into the curriculum. Several faculty members showed interest in attempting to make avideo clip from a
digital camerathat could be used in the classroom or archived as part of a portfolio. Four faculty members
subsequently purchased digital video cameras with a stipend provided from the P°T? project. 14 cameras are available
in the department, so anyone with the desire to take and edit a video has the opportunity to do so. A variety of
results occurred from the purchase of these cameras and the faculty recording, editing, and incorporation of digital

141



videos. Four faculty members were targeted for this case study. One faculty member and one teaching assistant were
interviewed, as well astwo P*T* assistants working as afaculty mentors.

Successes

Mrs. L., ateaching assistant taped an interview with a Master Teacher in aK-12 classroom setting as a
method to introduce the teacher to her students. By taping the interview, the students could see the teacher in her
own setting, surrounded by her “teaching world.” Mrs. L. wanted to edit the tape prior to introducing the teacher to
her students but didn’t realize the commitment of time that was required to accomplish her goal. She was immediately
provided with personnel resources and training to help her complete the work within her timeline. The result was a
teaching assistant with anew skill, and a polished final product that succeeded in meeting her objectives. Dr. E. first
became involved with video through a 3-year project she headed in the Educational Technology Department —afew
years before the P°T? project began. Although she had ext ensive experience with video, she took a more personal
interest in adding it to her curriculum when she saw the ease of digital video editing as presented in the P*T>
workshops. As adirect result, she purchased a digital camera and began working with it herself without the aid of her
mentor. Soon she was editing the videos and she currently has plans to incorporate video in her classroom in the
future.

Challenges

Even though Mrs. L. was a new teaching assistant in the School of Education, she set her project into
motion with a set of clearly defined goals. However, she didn’t realize the amount of video-editing time required to
meet those goals. With her new responsibilities and minimal free time she was overwhelmed with the task of editing
60 minutes of video footage. Professor G, a 17-year faculty member at Purdue, wanted to use video to document his
research, but he became apathetic when he found that he could not use his video camerato download still photosto
his Macintosh due to platform incompatibility. Professor C, a Visiting Professor in the School, was truly interested in
incorporating video in her student assignments, but she was personally technically challenged. She attended a P°T?
faculty workshop session designed to build computer skills through the use of hands-on training but experienced
difficulty during the sessions. She commented that she did not learn skills when she was guided through each “point
and click.” Even though she wasn’t comfortable with her own use of the technology, she realized its significance for
her students so she created alesson plan which included a video assignment for her undergraduates. While this
project had great potential, neither she nor her course instructors had the technical skillsto support the activity, and
there were more than 400 students who would need assistance. When it became clear that P°T* staff would be unable
to provide support, Dr. C. changed the assignment. She also complained to P°T? staff that her teaching assistants
should not be expected to support the technology. She said that they were already too busy teaching course content
—that “they don't have the time to teach technology.”

Impact Of P°T?

Each of the four instructors had different reasons to use video— personal research, interviewing guests,
curriculum enhancement, and to challenge students with technology. Professors G and C do not have plans to
continue using video at thistime. Their lack of research and quick decision-making affected their satisfaction with
thistool’ sintegration. Dr. G purchased a camcorder beforerealizing it did not fit his needs, and Dr. C assigned a
student project before verifying resources for support. In asimilar way, Ms. L. was overwhelmed by the amount of
work necessary to edit the tape, and didn’t plan enough time to do it alone, but she communicated her needs
effectively and the P*T° staff were able to help her meet her goals. Each of these three instructors had limited
experience with technology. On the other hand, “Dr. E.” istechnology proficient and realized she needed to take time
with acameraand learn to use it prior to adding the component to her classroom, choosing a slower path - and she
did this without the advise of her PT® mentor.

In the hands of experienced P°T® assistants, technol ogy appear simple. It was easy for faculty members to
become motivated to learn a new skill when opportunities arise. However, learning a new skill takes time and
commitment. Unfortunately; two of the faculty members lost motivation when they learned that their goals had a price
that was too high (in time and/or the requirement to learn and teach a new skill). Since these experiences, as P°T?
introduces new technology, we remember the two faculty members who were successful. We have become more
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aware of signsthat instructors are planning unattainable goals and try to more effectively communicate the time and
resource commitments necessary to integrate these new technologies so that instructors have a better chance of
success in developing realistic goals for their future endeavors.

Outcomes

This case study shares successes for some faculty, but more importantly, it identifies problems- including
frustration when using psychomotor “point and click” hands-on workshops, platform-dependent issues, lack of
awareness of the scope of technol ogy-integration issues, and a need for better pre-planning. When attempting
faculty training instructors and mentors must analyze their audience/mentees and strive to meet their needs. It easy
to assume all learners need basic skills. It would be beneficial to let the participants bring questions and specific
needs or challenges to the workshops. Help them understand what they can achieve at the end of their training, and
engage them in dreaming of endless possibilities for future integration. When tasks appear to be as simple as a*“ point
and click” P*T*staff must be capable of explaining the learning curve necessary to become proficient with the
software and hardware. Most of the workshops are conducted on PC computers, and skills may not translate easily to
Macs. Although many software programs are seamlesstoday, there are issues when older versions of software are
used, and these issues should be addressed. Mentors have an obligation to give faculty confidence in themselves by
helping them determine realistic tasks using reasonabl e time and effort while using the appropriate equi pment to meet
their goals. Faculty must to be able to practice and use their new skillsin their own time on their own computers so
they are motivated to continue to increase their skills and become independent users of the technology who no
longer need assistance. With the new skills, they will develop their curriculum to include technology designed for
teachers of the future, and those of usinvolved with the P°T* project will have met our goals.
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Abstract

The concept of structure as part of transactional distance theory is changing. There are differing definitions of
structure leading to confusion as to what structureis. Structure as an ingructional design element in the context
of a mandated interaction model and moderator training is described. A dynamic structureis designed in the
moderator training model and a static structure isincorporated in the instructional design for the mandated
interaction model. Theinterplay of ideasin the instructional design element of structure in computer mediated
communication in educational conferencing is compared using two different models.

Changing technology can dictate differences in how distance education is designed and delivered. Along
with changing practice comes theoretical change. As Garrison (2000) notes “ Theory in distance education must
evolveto reflect current and emerging innovative practices of designing and delivering education at a distance.”

At the heart of current theoretical change isthe concept of structure as defined by Michael Moore in the
early 1970's. In the early 1970s I P centric video conferencing did not exist so theory developed now is specific to
different kinds of interaction. Dialoguein Moore’stermsistext based. Moore’s transactional distance theory
pertains to the interplay between dialogue, structure and learner autonomy. It is described as the greater the structure
and the lower the dialogue in a course the more autonomy the learner hasto exercise. It defines a pedagogical
distance related to communication between students and instructors in online courses. In essence Moore’s theory
states that the more structure the less communication and the greater the transactional distance (Moore, 1989).

Twenty four or so yearslater a project was designed by Saba and Shearer using telelessons to provide data.
Saba and Shearer (1994) attempted to evolve the construct of transactional distance by constructing and
implementing a system dynamic model where the relationship of designated variablesis presented. Sabafeelsthat
the dynamic and complex nature of distance education requires a system dynamics set of boundaries when analyzing
relationships of those variables. Saba and Shearer (1994) tested the model empirically with alimited number of
participants. They analyzed instructional discourse and reported the relationships between transactional distance
and its two component variables, dialogue and structure. The observations confirm the idea that dialogue and
structure are found in an inverse proportion to one another.

In the time between the early 1970’ s and now communications technology has evolved to a point where the
structural constraint of distance is arelatively minor design challenge (Garrison 2000). The minor design challenge of
designing structurein an asynchronous learning network (ALN ) isdiscussed further in this paper and references
text based interaction.

The kind of structure employed in the design of an online course determines the quality and amount of
interaction. When adelivery medium for instruction is evaluated for use there are many factors that will influence the
decision of what to use. The most important factor is how the courseis structured by instructional design.
Instructional design considerationsfor classroom delivery are different than online courses using Computer mediated
communication (CMC). When the benefits and disadvantages of delivery of instruction using the Internet are
examined it isimportant to understand how student attitudes are affected. Students using web based delivery of
instruction tend to feel isolated from alearning community. Instructional strategies like using photographs and
frequent structured interactions can influence whether a student chooses to remain enrolled in a course. Using such
strategies can make alearner feel like they are part of alearning community. Making a course interactive by designing
structured writing intensive activities between students and instructor and students and studentsisimportant. “ The
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potential for students to increase their knowledge through interaction with other students who are separated by time
and distance increases as academic discourse is facilitated”. (Smith, 2000 ).

Dynamic discussions can be used as a structural element of a stand-alone online course or as an online
component of aface-to-face course. Online courses using structured asynchronous discussions tend to satisfy more
learners than other kinds of online courses. Shea, P., Frederickson, E., Pickett, A., Pelz, W., & Swan, K. (2000) noted
that “when students reported high levels of interaction with classmates and high levels of participation in the
courses, significant correlations were found with high levels of satisfaction and learning. Students who reported the
lowest levels and quality of interaction with the instructor and other students reported the lowest levels of
satisfaction and learning. They had the least opportunity for collaboration.” This concept indicates wider research to
determineif courses are designed with a structure facilitating higher levels of quality interaction, will higher levels of
learning and consequently greater levels of learner satisfaction occur.

Moreover, as Passmore notes (2002)" |earners need information. However, they also need other instructional
features. These include opportunities for reflection and varied practice to promote storage and retrieval of
information from long-term memory, discussion with peers and the instructor to sharpen their understandings and to
test ideas, frequent coaching and feedback on performance to correct their paths toward |earning outcomes, case-
based and project-based analysis of concepts, and brief periods of apprenticeship to apply conceptswithin close to
real-life situations.”

A problemin online coursesislack of participation . As Winograd notes “Full and active participationisa
key to taking full advantage of the collected knowledge and experience of the group...” (2002) A moderator can
motivate a student to participate through thoughtful and careful wording of messages to the non participating
student. “Learner/instructor interaction provides motivation, feedback and dial ogue between the teacher and
student”.(Mclsaac 1996, p. 407) Interaction between participants requires a very specific structure created by the
course designer, instructor and/or moderator in order to attain the levels of participation required. Moreover the
emphasis on structure becomes especially important when there are no strong al pha type personalities who assume a
leadership role in moderating discussions. There are demonstrated instances where a student with a strong
personality has taken on the role of moderator in a course where there is unstructured conferencing. In unstructured
conferencing the structure is dynamic as the moderator interacts with the students.

In amandated interaction model the structureis static. The rulesfor interaction are laid out for the
participants before the interaction occurs. In this model learners are required to write about a specific topic and are
instructed how much to write. An important element in an online discussion is peer to peer writing. When students
are mandated to write for one another they tend to write more thoughtfully than if they are writing just for the
instructor. It isimportant to provide a structure for such interactions so there is no question about what is required of
the student. For example the following specific instruction from an online portion of a course for school
administrators that mandates use of athreaded discussion. What isit like as afemale administrator suggesting policy
promoting standards reflecting the centrality of student learning to a school board? Post your carefully crafted 250
word response to this question in the discussion board, unit 5, by the end of the day on Thursday. By the end of the
day on Monday read all of your colleague’ s responses and post areply of two or three sentences to one of your
colleagues responses stating why you agree or disagree or what you learned from that response. This kind of
structure gives the students the ability to represent personal experiences that may be more relevant to the
understandings of other students than the understanding the instructor istrying to put forth. Moreover the precise
instruction the instructor provides regarding the discussion can lead to higher levels of perceived learning as
determined by percentages of course grades (Shea, P., Frederickson, E., Pickett, A., Pelz, W., & Swan, K., 2000).

Discusson
Structure as a design element plays an important rolein online courses, lack of design centric structure leads
to lack of interaction. Comparison of cases of design centric structured and unstructured online courses gives aclear
picture of how acourse can fail initsgoal to be interactive. Moreover there is confusion about the exact meaning of
structure. As Garrison (2000) states; “...the exact nature of the interrelationships among structure, dialog and
autonomy is not clear. Thereis confusion around whether structure and dialogue are variables, clusters or

dimension.” Therefore it isimportant to treat structure as adesign element employed to facilitate interaction in online
courses where computer mediated communication is used.
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Integrating Principles of Constructivism into Textbooks for Distance Learnersin
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I[rem Erdem Aydin
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Abstract

This paper explains the results of an effort to incor porate the constructivist learning theory in a text-based
traditional distance education programin Turkey. After a series of expert panels, it has been concluded thatit is
quite hard to design a distance lear ning system completely based on constructivist learning theory in Turkey due
to many limitations such as large body of students, lack of enough number of facilitators, etc. However, experts
participated the panelsindicated that it might be useful to use some of the principles of constructivist learning
theory in designing distance learning materials-mainly textbooks Asaresult of this, a textbook that includes some
of the principles of constructivist learning for Anadolu University’s distance learners has been designed and
distributed to the learners. The survey conducted at the end of the course has reveal ed that distance learners have
shown positive attitudes toward the constructivist parts of the textbook.

Introduction

It can be claimed that increasing population and changing work life are the main devel opments that boost
the demand for distance education. The first one, increasing population, has been one of the main problems of
Turkish education system for years. Around 70 million-mostly young- people want to have education opportunity
but mainly due to limited number of institutions and instructors as well as economic problems most are not able to get
it. For young people, having a higher education diploma seems to be one of the main requirements of getting a decent
job. So, every year around 1,5 million people take university entrance exams but only 1/5 of themcangetina
traditional face-to-face program.

In these circumstances, Anadolu University has been providing the best alternative for the ones who could
not get in atraditional university program since 1982. Exactly 20 years ago, a school titles as Open Education Faculty
established to offer two distance education programsin the fields of economics and business administrationto
mainly people who have a high school diplomabut left out of traditional university programs. It started the education
with 29,479 bachelor’ s degree students. In 1999, the World Bank recognized Anadolu University asthe largest
university on earth with its 504,000 students (M acWilliams, 2000, p. 2). For the 2002-2003 academic year, around 580
thousand Turkish people had rightsto get in a university program according to the university entrance exam. Around
300 thousands of them registered for traditional university programs. The other 280 thousands were able to get in one
of the distance education programs of Anadolu University and around 200,000 new students registered to these
programs. With these students, the current number of the distance learners of Anadolu University reached nearly
800,000. This number can be considered as an indicator of the effects of increasing population on demand for
distance education. This number also shows the achievement of Anadolu University in supplying the demand for
education in Turkey.

Today, Anadolu University provides education opportunity through its distance programs to the people all
around Turkey, around Europe, Turkic Republics and in Turkish Republic of Northern Cyprus. Graduates of these
programs work almost all sectors (private-public, for profit-not for profit, good-service).

The nature of students who are choosing to get in Anadolu University’s programs is changing, too. Most
of its students are working in regular jobs and are coming to the programs for improving their skillsin their jobs. Of
course still majority of the students are getting in the programs for having a diploma.

In the distance programs of Anadolu University, television programs and textbooks are the main media used
for delivering the instruction. The University producesitstelevision programs in-house and sends to national public
broadcasting company, Turkish Radio and Television (TRT). TRT airs these programs on one of its channels, which
ismainly established for educational purposes. The textbooks are also produced in-house. Anadolu University has
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professional TV program production studios and publishing facilities. In the processes of designing and developing
these materials media personnel work with content experts and instructional designers.

Anadolu University alwaystries to improveits services. Efforts of integrating new mediainto its system are
the examples of these tries. For instance, delivering some coursesthrough videoconferencing to the studentsin
Kazakhstan and Northern Cyprus, sending video cassettes of television program to the students all over Europe,
offering an online associate program on information management can be considered as the indicators of the wish to
improve its services.

The efforts for improvement are not limited to the media. Anadolu University isalso trying to incorporate
new developments in the theories of learning and teaching into its delivery methods. Instructional designersin the
course teams are responsible for improving the quality of learning from the course materials (mainly textbooks due to
wide spread use of this medium).

This paper isrelated to one of these efforts about delivery methods. In other words, it explains the results of
an effort to incorporate the constructivist learning theory in atext -based traditional distance education program. The
main purpose of thiseffort, which involves a study, is to examine how the distance education textbooks can be
designed according to constructivist view and what the distance students’ attitudes are about the textbooks, which
are designed by using constructivist principles of learning.

Textbooks and Congructivism

For years textbooks have been designed to convey the content, or alinear mode of thinking to learner. In
order to help designersto accomplish this duty, first behaviorist theories have provided detailed prescriptions and
then cognitive theories offer some additions.

Recently, however, an alternative view about the learning process has gained attention. Recent studies on
learning have revealed that learning is a change in meaning constructed from experience, and after bringing his/her
prior knowledge to the learning experience, the learner co-construct new meaning onto former knowledge through
interaction with the material, with the other learners and with the instructor. That is why this new approach has been
called as constructivism, or constructivist learning (Ertmer & Newby, 1993).

Duetoitssocia nature constructivist learning is usually associated with new computer-based
communication systems (Vrasidas, 2002). Literatureis full of using constructivism into online learning environments
(e.g. Jonassen & Rohrer-Murphy, 1999; Lefoe, 1998). However, there is not any study on using only constructivist
perspective to design and devel op a distance education system that involves large group of learners, one-way
communication, and requiresindividualized learning.

On the other hand, current applications have revealed that textbooks will still be used in learning
environments which iswhether constructivist or not and online or face-to-face. Some expert such as Cunningham,
Duffy and Knuth (2000) indicate that textbooks can be designed to use in constructivist learning environments.
Although, they point out that future textbooks will be different than today’ s textbooks.

The Study

In the first phase of the study alist of instructional principles prepared after completing literature review.
Then for the second face a group of senior instructional designers who work in course materials’ design and
devel opment teams of Anadolu University brought together for brainstorming in a series of expert panels. The results
of these panels and literature review revealed that it is quite hard to design a distance learning course completely
based on constructivist learning principlesin Anadolu University’ straditional distance education system. Some of
the limitations of the system that supported this decision are that

- There aretoo many students to provide two-way, interactive instruction

The programs requiresindividual, self-paced learning

Thereis not enough number of instructors

Lack of student-to-student interaction

Time limitations of the television programs

Page limitations of the textbooks

Cost-benefit factors
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However, the experts indicated that some of the principles of constructivist view might be used in designing
textbooks for distance learners of the Anadolu University. Providing realistic examples while presenting the content,
including directions that encourage students to find their classmates live in the same area and study together, giving
authentic problems to solve (or projects to complete or cases to analyze) as embedded tests, providing opportunities
to generate solutions, ask questions, underline important points, presenting readings related to the content and
suggesting alist of other information resources are the main principles that the experts offered to use in the design of
textbooks.

Asaresult of this phase, the textbook for “Introduction to Business Management” course, includes these
principles for Anadolu University’ s distance learners, has been designed and developed. Later this material
presented to the experts to determine if the suggested principles properly used. Experts indicated that most of the
principles somehow successfully incorporated but especially the one related to directing studentsto different
information resources was not proper. Experts explained the proper way of suggesting other information resources to
the content experts. However, they could not give the information resources properly and the textbook is published
and distributed to the learners.

At thelast phase of the study, an evaluation questionnaire was prepared to determine the learners’
reactions to the textbook. The questionnaire was consisted of a Likert type scale including 38 items and a 2 open
ended questions. The 12 of those 38 items were directly related to the parts of the textbook that reflect the
constructivist principles.

The questionnaire was sent to the academic advisors of AOF in seven different cities of seven provinces of
Turkey. These cities were Eskisehir, Gaziantep, Aydin, Van, Canakkale, Samsun and Mersin. The advisors
administered the questionnaires to the 457 Anadolu University’ s distance students who had been participated their
face-to-face evening classes.

Frequency distributions and t-test were used in analyzing data. For the analysis of the frequency
distributions, 3.41 mean score determined as the critical value. That is, the means equal and higher than 3.41 were
interpreted as positive attitudes. Table 1 shows the frequency distributions, mean scores and standard deviations of
the items related to the constructivist view.

Table 1: Frequency distributions, mean scores and standard deviations of the items related to the constructivist view

Item # N 1(%) 2 (%) 3(%) 4(%) 5(%) M SD

2 457 21(46) 55(120)  57(125)  213(466) 111(175  3739%6 11160
4 457 26(57) 47(103)  108(125) 196(429) 80(175 35624 10704
5 457 21(48) 70(153)  84(184)  188(411) 94(206) 35777 11160
6 457 19(42) 41(90) 82(179)  209(457) 106(232) 37484 10409
9 457 21(46) 28(6,) 74(162)  207(453) 127(278) 38556 10392
10 457 17(37) 28(6,) 68(149)  203(444) 141(309) 39256 10168
11 457 21(48) 58(127)  86(188)  191(418) 101(221) 36411  1,0974
12 457 66(14,4) 79(17,3) 112(24,5) 149(32,6) 51(11,2) 3,0875 1,2323
15 457 13(28) 36(7,9) 58(127)  231(505  119(260) 38906 09739
17 457 21(48) 48(105)  93(204)  215(470) 80(175) 36236 10358
37 457 27(59) 41(90) 72(158)  169(37,0) 148(324) 380% 11570
38 457 17(37) 21 (4,6) 55(120)  190(416) 174(381) 40569 10093

Theresults revealed that distance learners have mostly shown positive attitudes toward the constructivist parts of
the textbook except other information resources part. They indicated “no comment” on this part of the textbook (M 1,
= 3.0875). The learners expressed that they like the real life examples most (M 35 = 4.0569; M ;o = 3.9256).

Furthermore, the t-test analysis has shown no significant difference between means scores of female and

mal e students. Also thereis no statistically significance between mean scores of students who live in eastern part of
Turkey and western part of Turkey.
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Conclusion

Does not matter how successful they are, all the educational institutions should always work toward
improving their services. Anadolu University, as amega university, awaystriesto do so.

Asaresult of those tries, atextbook model for distance learners was developed by senior instructional
designers of the University. The claim of this model isthat some parts of the textbooks might reflect constructivist
learning principles.

A textbook titled as“ I ntroduction to Business Management” for the distance |earners of Anadolu
University was designed and devel oped according to this model. The parts that reflect the constructivist view of
learning are related to provide realistic examples while presenting the content, to include directions that encourage
students to find their classmates live in the same area and study together, to give authentic problems to solve (or
projects to complete or cases to analyze) as embedded tests, to provide opportunities to generate solutions, ask
guestions, underline important points, to present readings related to the content and to suggest alist of other
information resources.

Results of the evaluation questionnaire have revealed that all the students (female-male, live in eastern part
of the country or western part) expressed positive attitudes on the parts that reflect constructivist views. They
especially liked to come cross the real life examples rather than fiction.

This effort and study show that even the non-traditional students have positive ideas about the
constructivist principles and designers should look for more ways of incorporating principles of constructivist
learning principlesin any all kinds of instructional settings.
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Abstract

This paper expands on a human performance technology model used by a training department within a large
global corporation to help transition into becoming a performance-centered group instead of focusing entirely on
training. The paper specifically addresses the change management principles and processes used to ensure a
successful implementation of the human performance technology model. It also outlines benefits and resultsin
addition to issues and challenges faced during the implementation of the model.

I ntroduction and Problem Statement

Make the shift from training to performance support! Everybody’s talking about it. Cost reduction and the
need for revenue enhancement provide the driver to deliver products faster, better and cheaper (Tosti & Stotz, 2000).
Although it’ s easier said than done, a change in focus from training to human performance technology (HPT) needs
an emphasis on enabling individuals and organi zations to meet their goals by delivering appropriate solutions
(Farrington & Clark, 2000). For that reason many training divisions within major corporations are trying to make the
transition to becoming performance support organizations. This paper presents a case study on how atraining
department within alarge global corporation approached this transformation by creating and implementing a new
performance improvement process to address production, quality and speed of solution development. The new
process, the Process Life Cycle (PLC) Workflow, takes advantage of emerging capabilitiesin training and information
delivery technology while retaining an emphasis on supporting performance.

In stating the original problem, we had to admit that we, like many training departments, had awell-
developed order-taking process but were not experienced in the more subtle types of skills and practices that would
facilitate our transition from our order-taking role to the new role of change-agent/solution-recommenders. We were
comfortable with our order taking methods, and our customers were accustomed to it. Our own departmental
performance analysis indicated that we needed not only to reset expectations across the department and within our
customer base and foster partnership arrangements, but we also needed an established process, refined tools, skill
development, adifferent level of management support, and systems to support the implementation of new ways of
working.

The Solution — Part One

Upon reviewing the solutions that we could implement to enable us to make the transition to becoming a
performance support organization, we concluded that a standard, repeatable process that incorporated documents,
templates and guidelines for performance consulting would be the first solution recommendation. This decision was
based on key learningsrelated to analysis and design gaps that were identified in some initial ventures outside of
training. This performance improvement process (the PL C), helped integrate performance thinking into the everyday
business workflow of training development.

The PLC Workflow is a human performance technology, problem/solution methodol ogy for enhancing
human performance in the workplace. The model combines processes from standard problem-solving methodol ogy,
instructional systems design, and human performance technology. It stresses the importance of applying a stand-
alone repeatable methodol ogy to performance problems and opportunities. The PLC workflow was enhanced with the
addition of specific elements of customer engagement as well as other business process elements required by our
corporate environment and infrastructure. 1n addition, the process emphasizes and enhances a number of elements
that were seen asimportant to a performance support model: Analyze Performance and Analyze Cause and an
expanded Intervention Selection phase.

Along with the PLC process, we devel oped a number of tools and templates to support performance. Tools
were modeled partly on some of our own best practices and partly after agroup HPT tools that were adapted from the
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International Society for Performance Improvement (1SPI). We devel oped an extensive web site to make the tools
more accessible and to further explain the use of each tool. The site structure is based simply on standard HPT
phases along with additional sections to provide quick access and enhanced usability to the tools and templates. A
search engine allows the user to access information quickly on any specific topic of interest pertaining to the PLC.
The web site also provides access to auseful element of support in the PLC, the generic Gantt, developedin MS
Project. The Gantt provides a checklist and timeline approach to the PLC process, with notes to help clarify stepsin
the process, hyperlinks to tools and templates, and clearly identified input, output, and dependencies for each stepin
the process.

The Solution — Next Steps in Change Management

“Build it and they will come” isacatchy phrase, and it might work in some arenas; but we found that
changing organization and customer expectations involved more than making a process and tools available for use.
Implementing a new work model and getting it adopted is alengthy process and often requires alteration in the
structure and function of the social system inwhich it isdeployed (Day, Shoemaker, & Gunther, 2000). Change
Management is also an essential component of the Implementation portion of the ISPl HPT model. For performance
technologists, organizational changeisaroute to achieving their goals of productivity, cost reduction, and quality
(Rosenberg, 1995). Organizational changeis an area of professional practice that involves the proactive management
of change using standard models, techniques and tools (Nickols, 2000). It usually resultsin organizational change,
which isdefined asfollows:

“Qrganizational changeisasocial process taking place over aperiod of time during which people and

systems must undergo significant change, learning, adaptation and growth” (Carlopio, 1996, p.1).

The change campaign we employed involved the delineation of a strategic model for managing change,
which included components such as organizational change, employee development, performance support and
communication. Using HPT strategies within our own implementation enabled us to role model Human Performance
Technology principles aswell as provide critical support to the performer. This strategy focused our efforts on the
most critical resource of our organization: the people.

Toimplement the PLC Workflow and to enable people to follow the stepsit outlines, we applied a number of
key change management steps to our implementation to ensure that the process and the supporting tools and
templates are fully incorporated into the day-to-day business process of the department. Training on the use of new
process and tools, along with mentoring and coaching were used to support the process. We relied on gathering
input from stakeholders at every step along the process devel opment to ensure strong buy-in from all levels of
management and employees. The involvement across all levelsin the department was also a direct attempt to ensure
full departmental ownership of the new processes and tools.

The details around the actual stepsinvolved in our change management roadmap are outlined in Figure 1 in
greater detail.
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Ongoing Chdlenges

To say that our implementation was a smooth transition would be a significant denial of the pain involved in
thistype of transition. With 129 peoplein our department, perhaps our biggest challenge was around communication.
We found that we could not communicate too often with the different organization unitsin the group. We also found
more resistance to changing the way we worked than we might have hoped from some of the late adoptersin the
department. Our early practice of involving all members of the organization needed to continue as an ongoing part of
process improvement. Instilling discipline around thorough up-front analysisis an ongoing challenge that we hope
will become somewhat easier with the implementation of an automated tool for parts of the business process.

These challenges have mandated a continuing effort around implementation. And as more peoplein the
department begin to embrace the change, their involvement, while a positive indicator of a successful implementation,
makes it necessary to continue to monitor the process closely and to maintain aformal change control process. In
tight economic times, maintaining the commitment from management for continued resourcing is a challenge that has
become a seemingly constant factor.

Benefits and Reaults

In spite of ongoing challenges, the implementation of the PLC Workflow has resulted in a number of
benefits for the department. Initial data regarding the implementation show a high rate of process awareness across
the department when compared to earlier data that show alack of process awareness. Initial datarelated to defect
reduction showed a 50% decrease in defects rated important, 100% reduction in critical defects for web-based
training, and an 82% level of user confidence that PL C adoption will lead to process standardization. In addition,
process applicability has led multiple groups outside of our own department to pursue using the PLC more widely
across the enterprise.

We are currently at the one-year point following our initial implementation and we see some additional
benefits to implementing the PLC. We see peoplein the department starting to use acommon language: we now hear
people discussing projects in terms of analysis, design, requirements, and testing. In addition WBT products built
using the PL C are being released consistently with zero defectsin integration testing, and we are seeing an increase
from 100 to almost 200 hits per month on the PLC web siteindicating an increase in usersfor the processin general.
PL C use has resulted in products that receive customer kudos, and in our most recent employee performance
evaluation cycle, the PLC methodol ogy was mentioned as the means for achieving results. Lately we have had
experiences with some | ate adopters requesting help for PLC components to be implemented into vendor equipment
training. Several strategic directives have also focused on cross-functional alignment and optimization of the PLC.

We have also made progress against our original goal of transforming ourselves from being atraining
organization to becoming a performance support organization. One of our department’ s key strategic programs for
2002-2003 is alarge-scal e Electronic Performance Support System (EPSS) initiative. We have made progressin
supporting our automation customer base by becoming Graphical User Interface (GUI) consultants where we
previously had often been asked to provide training to compensate for poorly designed application interface design.
We are al so devel oping methods for designing solutions around the delivery of multiple knowledge product types,
and we have implemented a number of limited Knowledge Management (KM) solutions. When one of our partner
organizations requested training to remediate the implementation of their own PLC, we were able to offer some of our
key learnings around human performance technology as an alternative.

Key Learnings and Recommendeations

Our key learnings from thisimplementation seem to fall naturally into two general categories; those related
to people and those related to time. The fact that people are inherently resistant to change cannot be overlooked in a
transition of thistype. It might seem like an obvious statement, but acknowledging it openly, planning for it, and
understanding the pockets of resistance within a given organization can be immensely helpful in understanding how
and where to focus attention. Process change must be tied to specific environmental factors which requires asolid
understanding of the organization and the environment in which it operates. Our own environment offered a number
of specific challenges that were inherent in our culture such as the way we reward people. Those types of factors can
in no way be generalized.
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Another key learning related to the people aspect of change is that once you include everyone, you really
have to include everyone’ sideas, and it isimperative to stay open for othersto contribute to the change. We
understood from the onset of the project and our early change management considerations that this aspect was
critical. We may have underestimated the challenge this would pose, however. As more and more people accept the
new process, more and more people want to be involved in defining and refining the process. This poses challenges
around integrating the new ideas and sometimes around making decisions about which ideas to even include. It
appears to be a complex process that requires ongoing orchestration.

Itislittle wonder that our industry has been discussing the topic of moving from training to performance
support for anumber of years. Some of our own key learnings are related to the time aspect of change. To say that
large scale change cannot be event based may be an oversimplification. Our experience indicates that we cannot
overemphasize the need to think long term and that when you think it’s finished it’ sreally just starting. Althoughwe
planned and held project celebrations ayear ago at the point of our initial implementation, we still face the ongoing
challenge of integrating the increasing number of ideas that are added to the mix. Plan to resource this type of
transition for longer than theinitial estimate. Our department continues to resource this change implementation and
will likely continue to do so for sometime.

Finally, it's critical to appreciate the value of even small stepsin the right direction. To undertake and own a
transition of thistype, it is essential to have vision and passion around making that vision become reality. Sometimes
the level of passion required to support this type of change can result in impatience. It helps to temper that passion
with alot of patience. The understanding of organizational change being long term as opposed to event based really
translates to the change occurring in small steps over a period of time. Understanding that and accepting it at the
outset may help ease the transition.

Future Plans

The future resourcing of this effort within our organization will be centered on a number of planned small
steps that will continue to move ustoward our overall goal. We have immediate plans for additional upskilling in
Analysis and Requirements Engineering. We continue to learn new ways to improve tool s and templates connected
with the PLC to make it easier for even non-experts to use them. To date our processisonly fully developed for a
number of training and software interventions. We would like to incorporate process definition for some of the
knowledge-based sol ution that we are beginning to design and develop.

Since one of our key driversfor thistransition was related to cycle time decreases in our industry, we are
working to develop tools for better tracking of cycle time by phase. We have identified a department metric around
cycle time with the ultimate goal of using enhanced project tracking tools to achieve cycle time optimization. To that
end, our department is at the point of testing a new tool to automate this tracking.

Our long-term future plans go beyond implementing the change in our department. In response to requests
from some of our own internal groups we plan to explore the feasibility of productizing the PLC workflow web site
and tools and templates for use by equipment vendors. Productizing will also better enable us to share our process
across the corporation.

Summary

The paper delineates a strategic model for managing change, which included components such as
organizational change, employee devel opment, performance support and communication. Key learnings from the
implementation of a human performance technology model fall into two general categories; those related to people
and those related to time. All experiencespoint to the fact that large-scal e organizational change should be planned
out over an extended period of time, must be inclusive of the peoplethat it will impact and requires agood
understanding of the organization and the environment in which it operates. Above all, it needs planning, passion
and dedication in order for it to be successful.
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Abstract

This directed qualitative research project concentrated on an instructional designer’s (ID) expert qualities and
their inter-relatedness to interpersonal dynamicswith faculty in terms of therolethe ID is playing. Thedesigner’'s
personal practical theories (PPTs) and their relationships to his effectiveness as an 1D were discussed.
Researchers hope to present a vivid portrait of an ID and to provide insightsinto the profession asreflected in a
southeastern university setting. Implications and significance of the case study are also addressed.

Introduction

“Pulling tigers' teeth without getting bitten” ---a Chinese proverb, annotation
of the accomplishment of a task that includes great danger or risk (Anonymous,
n.d.).

In cybereducation, aterm used by Vandervert, Shavinina, and Cornell (2001), the role of instructional
designer (ID) has arisen as aresult of the increasing presence of web-based instruction. An ID’sroleis unique,
neither clearly leading nor supporting, as revealed in the comments of one faculty member:

He makes appointments to suit my schedule (rather than his), often within a
very short and pressing timeframe. Hetakesthetimeto find out what | really
need (rather than coming from presuppositions), then gives me concrete, easy-
to-follow instructions.

Making an appointment based on the other individual’ s schedule is a course of action expected of a
subordinate, whereas giving instructions is deemed the prerogative of aleader. Y et both actions were revealed in the
above comments, indicating a need for more nuanced understanding of therole. Thus, this project was undertaken
as an ethnographic case study in the hope to better understand the complexitiesinvolved in the work and experience
of IDs.

One of the researchers, Sam (as a student researcher), and participant 1D, Bill, both work in Course
Development and Web Services (CDWS) at the University of Central Florida (UCF). UCF has been implementing an
onlineinitiative since 1996 (have been using WebCT since 1997) and in 1998 won the American Productivity and
Quality Center and State Higher Education Executive Officers (APQC-SHEEO) Faculty Development Award for
Teaching with Technology. The United States Distance Learning Association (USDLA) conferred the 1999
“Excellence in Distance L earning Programming Award in Higher Education” on UCF for its use of distance learning
media, including embedding the World Wide Web in online courses as an instructional strategy.

CDWS was established in order to create a staff of IDsto work with UCF faculty members (subject matter
experts) in the development of pedagogically sound design, implementation, and evaluation of asynchronous
learning courseware on both one-on-one and team basises. The instructional design team is one of the eight units of
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CDWS supervised by the executive team. The ID team is known for supporting UCF faculty teaching and student
learning by means of consulting and facilitating training of the clients (UCF faculty members and/or graduate
teaching assistants) as well as coordinating with the other seven teams of CDWS (University of Central Florida, n.d.).
The uniqueness of any ID’ sjob is unquestionable; however, whether the ID’sroleisleading or supporting remains
less clear. Understanding the nuances of therolesthat IDs play isamajor issue that the authors highlight and
discussin thisreport.

Background

AnID’sjob performanceis strongly related to his or her experiences with real world situations and projects
(Julian, 2001; Summers, Lohr & O’ Neil, 2002). Professional |Ds depend on prior experiencesto perform their complex
work on adaily basis (Julian, 2001).

An D is conceptualized as ateacher, based on the nature of the ID'sjob -- conducting workshops, teaching
groups for various purposes, and holding customized consultations. Frequently these consultations are to facilitate
faculty members' and Teaching Assistants' (TA's) literacy of educational technology to help them meet their
instructional needs. Sanches (1993) also argued that “the teacher appeared as decision-maker, ‘rational executive,’
and as physician who diagnoses | earning needs and prescribes ‘instructional treatments'” (p.23). The authors
wondered what and how the ID's previous experiences might affect his beliefs about hisjob, hisinstructional
decision-making, and his effectiveness.

The relationship of an individual's previous life experiences and activitiesto his or her beliefs about
instruction as aresult of designing, implementing, and evaluating the curriculum can be emphasized in the notion of
personal practical theories (PPTs) (Cornett, Yeotis& Terwilliger, 1990). Cornett (1990) stated that each teacher
possesses PPTs, which are statements of what he or she believes with respect to decision-making in curriculum and
instruction. Cornett stressed that these PPTs are derived from all life experiences, non-teaching as well as teaching
activities. Grimmett and Erickson (1988) argued that PPTs are not merely practical beliefs of teaching but atype of
ideology that drivesthe individual to more consistently reflect on his or her perceptions, beliefs, and practice.
Through reflective practice, theories are tested repeatedly; judgments and beliefs are built. Reflectionis essential in
order to better understand educational experiences and to develop better curriculum and instructional skills,
knowledge, and attitude. Reflectionisalso arecurring theme in teachers' sensemaking, concept development, and
decision-making (Ertmer & Quinn, 1999; Rowland, 1992).

These reflective activities arein concert with what Condit (1996) coined “critical common sense.” Condit
stated, “ This common sense is areflective one, one that takes into account not only the lessons of daily experience,
but also reflection on how those experiencesfit into larger social structures, [thus] one can refer to “critical common
sense” (p.169). Critical common sense about teaching is reinforced and accentuated by continuous interaction
amongst professional s working within unique organizations with unique situational factors affecting the interaction.

Situational factors, such as an organization’s culture, structures, and values (Frost & Teodorescu, 2001),
exert asignificant influence on professional competence and practice (Kaufman, 1990). Environmental attributes or
external forces affect any worker's motivation, professional competence, and job performance if a supporting
institutional cultureis not created and nurtured in response to inevitable change (V otruba, 1990).

Choosing to focus on the motivation dimension of external vagaries of organizational life,
especially as articulated in Herzberg' s (1966) work motivation theory (the motivator-hygiene theory), two concepts
arecrucial: basic needs, such as salary, peer relationship, supervision, and company policy, and growth needs like
achievement, recognition, advancement, responsibility, and work itself. InHerzberg'slanguage, basic needs are
hygiene factors, and the lack of those factors is associated with job dissatisfaction, whereas the presence of growth
needs, which are also named motivators, would attribute to the feelings of growth and development at work.

Although debate about generalizability, oversimplification of Herzberg's theory persists (Cooper & Locke,
2000; Farr, 1977; Graen, 1966; House & Wigdor, 1967), basic needsand growth needs are useful constructs for this
study. For example, two growth needs, work itself and organizational processes, are also two vital sources of
motivation (Farr & Middlebrooks, 1990). As Pinder (1998) suggested, “ One need only believe that building jobs to
provide responsibility, achievement, recognition for achievement, and advancement will make them satisfying and
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motivating” (p. 38). Further study for more empirical support is also recommended by Brief (1998). Thus, how the
ID’ s basic needs and growth needs interrelate with his PPTs and, further, how they affect his performance at work are
major factorsin understanding the nuanced role(s) of theID.

Research Questions

Following the five elements of the case study design by Yin (1994), the authors proposed three research
questions: (1) What is the nature of the role(s) played by the ID? (2) What is the relationship of the ID’sroleto
interpersonal dynamics with faculty? (3) How do the ID’ s basic and growth needs interrelate with his PPTs?

Methodology

In additionto Yin's (1994) case study design, Tellis (1997) recommended three major components of
qualitative method that need to be employed: describing, understanding, and explaining. The ID was selected based
on familiarity, which smoothed the student researcher's transition from simply a colleague to a participant observer.
Additionally, asking afamiliar colleague to serve as research participant expedited entrée, which was a consideration
given the short duration of atypical academic semester. The collegiality between the student researcher and the ID
smoothed the process of data collection.

In addition to interviews with the ID and observation of him alone and in interaction with others, a seven-
item online survey was designed totarget 70 colleagues and clients, who had or have been working with the ID in the
past two years. Although the response rate was not strong (approximately 26%), 18 valid respondents (thirteen
faculty or staff, four coworkers, and one unidentified) sharedtheir perceptions of an ID'srole, especialy Bill's. Video-
taped interviews with the ID and five other ID’ s (including one of the supervisors from the executive team) were
conducted. The videotape wastranscribed. The student researcher was scheduled to spend three hours each week
inthefield (i.e., the ID’ s office) observing the ID during the first eight weeks of the spring semester in 2002. E-mall
correspondence between the ID and 25 of the ID’ s clients were chosen, and the results reviewed and analyzed.
Information on the unit’s and the Human Resource office’' s Web sites was documented. Copies of official job
descriptions, used from the last round of 1D recruiting, were provided by the ID, photocopied and filed. The goal of
such description is to assist the reader in knowing what the researcher saw by visualization and emotion (Eisner,
1998; Glesne, 1999).

Regardless of the evolving themes in this case study (Zucker, 2001), the iterative process of analysis could
be considered a sort of triangulation as it was intended to enhance the worth of the project (Kaulio & Karlsson, 1998;
Silverman, 2000; Yin, 1994). For pragmatic and instructional purposes, the faculty researchers confronted and
guestioned the student researcher to refine and distill the latter’ s understanding and thoughts about the case as well
asto reconsider and review hisjudgment skills.

Findings of the Study

Roles

The dynamics between the ID, Bill, and the faculty are intimate but vague in terms of interpersonal dyads.
Dueto the nature of an 1D’ sjob, Bill works closely with clients, especially when IDL6543, an eight-week-long faculty
development course for online teaching and learning begins. While he was facilitating a first-time faculty member's
use of WebCT software, an interesting dialog occurred:

Bill: You went to the GroupWise thing [atraining session on the use of the university’ s E-mail
program] in the morning?

Faculty (F1): No.

Bill: OK. Beforeyou leave, remind me, | have the handout from that session. This Friday we
are gonna teach you how to set up what iscalled ‘rules’ in GroupWise.

Faculty (F1): Oh, OK.
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Asking for areminder like this was not a breach of professionalism for the ID. The question indicated that
they work closely with each other, so the ID did not feel uncomfortable about asking for information like that. When
it comesto faculty’s preference for avarying degree of service from the ID, the following conversation occurred:

Faculty (F2): I think it's[giving individual consultation] helpful, myself. Do | have the ability to goin
and make changes to the REACH pages (i.e., WebCT cour se pages)?

Bill: Yes. Yes.

Faculty (F2):  O.K. I didn't know that. That'swhy | stopped using it, because | thought | had to go
through the (instructional) designer to set those up.

Bill: You can use us, or you can do it yourself...

For thisfirst-time faculty user of WebCT, a close relationship between him and the ID isevident in this face-
to-faceindividual consultation. “Use” is causal language as indicated from the previous conversation. In thiscase,
the 1D reminded the faculty member that he could do the work alone or could use the services/assistance of the ID
staff. Bill indicated that the faculty member’s preference for one route or another did not matter to him, but that he
waswilling and glad to be helpful as needed. The consultation also clarified some misunderstanding of how the ID
functions.

The authors use the rel ationship between a catcher and a pitcher as a metaphor. The pitcher takesthe
catcher's (usually the team captain) hand signals to throw different curves, and then the catcher uses all means to
catch any ball the pitcher threw. Based on the closeness of the ID/faculty member relationship, the authors believe
that the relationship established in the creating and maintenance of on-line courses was as partners and teammates.

The relationship between the two players— ID and faculty member — was strong and interdependent. The
ID’s primary job isto design, in WebCT, and to set up courses on the Web. Most faculty interviewed perceive the
ID's job to be technical-knowledge-based rather than pedagogically-oriented. Although the consultations observed
by the student researcher were related to technical questions and issues, a Web-based course will not exist without
knowledge, skills, and right attitudes from the two parties. They both influence each other.

Bill: But if you ever have a question for me, | am gonna be working with you and devel oping a cour se.
The best way to get meisemail. Or if you want to call here, you may want to try and seeif | am
around. What | amgonna do for you isto get you a good cour se experience.

F2: Thereis something that | find, something really amazing, about devel oping courses through
technology. Studentswalk in the classroom and interact in the discussion board. They become
more active.

Indeed, for a novice on-line instructor, a good beginning experience can affect their attitude toward using
the system and a good experience ultimately affects the actual use of the technology (Harris, 1999). Like fish and
coral reefs that depend on each other for survival, the ID and faculty membersin a sense cohabit within a closed
system. Without the technical and pedagogica knowledge from the ID, a course with good content (from faculty or
subject matter experts) will not succeed on the Web.

As previously mentioned, the ID always made an appointment at a suitable time to conduct an effective
consultation; meanwhile he exerted an influence on faculty by giving constructive advice. He acted as aleader who
offered suggestion and guidance, but he was al so adaptive and willing to show his support to maintain a balanced
relationship. A client recalled:

Bill iseasy to talk to. Heis prompt in responses to any questions | have had. He
is knowledgeabl e about WebCT and keeps me abreast of changes. Heisa
pleasant person to work with. In no way does he condescend. He never brushes
me off--even when I've done something stupid.
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On the other hand, if the shared goal is not sustained (i.e., designing a sound Web-based course), faculty
can maintain good quality of instruction by teaching a conventional manner (i.e., faceto face instruction) or they can
teach “whatever and however they want” on the Web. Another conversation between Sam and Bill isasfollows:

R What do you think of this class? A class without a sound instructional
design...
Bill: Right, and | am gonna tell you...I am gonna recommend to that

instructor what he should be doing to really kind of hold the line to make it
right, but heis not gonna listen to me...and that isfine. If what heis doing
makes him successful, makes his learners successful, then he is doing something
right. Maybethat isalittle bit radical for areal instructional designer to talk
likethat. Ifit worksfor him, it works for students, then it works for me.

Bill’s stancein this case, was strongly in favor of neutrality on hispart. For IDs, if the mission (i.e.,
supporting teaching and learning at the university, affiliated academic units, and partner organizations) is not carried
out, their presence and existence will not be justified. One of the practices this ID honed was devel oping and
mai ntai ning a smooth rel ationship with his clients. The need for smooth relationships also holds true in corporate
settings. Liang (1999, p.319) claimed that “They [IDs] present alow profile, atechnique helpful in developing and
maintaining personal relationships. They may sacrifice professional ego to accomplish managerial and people-
oriented tasks.” Similarly, when the faculty member’ s experiences and competencies of teaching online courses
increase, IDswill be of more of an assistance role rather than an advisory one.

Eventually, both 1Ds and faculty become more field independent, which iswhat Kelvin Thompson,
Coordinator of Professional Programs of CDWS at UCF described as “three ways to see the relationships playing
out, very simply, in terms of control, authority, and power hierarchy or clout.” He saw one with the ID being
subordinate to the faculty member, another with the faculty member being subordinate to the ID, and the final one
being one of balance. In aninterview he said, “ The third way | perceive kind of playing out is one of the more
independence. Thereisaongsideness, coming alongside, being supportive and helpful, you know, something of a
partnership.”

Personal Qualities

Whether working in corporate journalism or for the university, the ID isan individual who is enthusiastic
about what he is doing and seeks funin hiswork at all times. Fun isthe source of his motivation for work.
According to the people around him, the ID appeared to have personal traits that made him stand out from his peers.
After aworkshop at another campus, a university staff person told the student researcher:

Saff 1 (S1): Heiscasual, heisvery relaxed, and he is humorous.. .kind of
takes the stiffness out of the way...he continued to go over his points and
instructed that you have to do something and kind of gives you a recap what
we have done.

The ID was described by his colleagues as a professional (i.e., knowledgeable about what he does), who
was personabl e, reliable, and humorous. A coworker said on the survey, “Again, | think his humor iswhat makes him
great to work with. He always gets his job done but alwaysin alight-hearted way. Bill isawesome.” Another
indicated, “His sense of humor puts people at ease which allows for easier communication.” The other mentioned his
great communication skills and that the ID "works/plays well" with others.

These co-worker comments were congruent with how his clients felt about him. Their impression of the ID
was that he was a patient professional with an appropriate mindset. A faculty member wrote on the survey:

He' sintelligent and has a sense of what faculty do. Heis open to letting faculty
deal with technology themselves rather than forcing us to submit to the whims
of Course Development [where the ID works], who as a rule, seemto know
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nothing of what faculty actually do. He has a sense of what good pedagogy is
and cares that we are able to be the kind of teachers we are, despite what
WebCT would seem to enable or disable.

The quote also reveal s that uniqueness and advantage of his personal traits and prior experiences as an
adjunct faculty areinvolved in hisjob performance. While cultivating positive, productive interpersonal
relationships with faculty, IDsin a higher educational setting often serve as change agents. As previously quoted, a
faculty member commented that Bill has kept her “abreast of changes,” Thompson concurred on the “change” issue
that ideally an ID should carry two dispositions, high tolerance of change and willingness to be the agent of change,

When asked about the qualities of acompetent ID at the university level other than what was addressed
above, other IDs mentioned: organization (e.g., time management), empathy, assertiveness, work ethics, good energy,
creativity, proactivity, interpersonal sensitivity (Snodgrass, 2001), and the concept of group-as-a-whole (Ringer,
2002). Equally revealing are attributes of instructional technology professionalsfound in the AECT book,
Technology in Instruction: Sandards for College and University Learning Resources Programs, 2™ Edition
(Cornell, 1989), in which almost all of the qualities for instructional designers found within the UCF Course
Development & Web Services are showcased.

Needs and PPTs

The ID provided the following list of his PPTs (Personal Practical Theories). Theten beliefsarelistedin
order of priority totheID:
1. Lifelonglearningisessential. In order to prosper, mature or gain knowledge throughout life one must
learn and continue to learn or become stagnant.
Anyone can learn if motivated. Learning isfunif motivated and one has adesire to gain knowledge.
Everyonelearnsin adifferent way. Each person learnsin his or her own way and at their own pace.
L earning must take place for one to grow. To grow on theinside or on the outside one must learn.
Learning comes faster when doing whilelearning. If an exercise is handed to the learner, the learner will
learn faster when doing as opposed to just listening.
Adult learners are motivated learners. Adult learners want to learn and to grow and to gain knowledge.
To the adult learner, knowledgeis strength. Adult learners understand the consequences of learning or
not learning.
7. Learninginagroup environment is stimulating. Playing off of otherswhile learning isfun and
stimulating and motivating for the learner.
8. Learning should be organized in order to be effective. By organizing curriculum, one isfacilitating the
learner and makes |learning easier to understand and absorb.
9. Learningtakes place at anindividual pace. Each person learns at their own pace and in their own way.
10. Learning should be in bite-sized nuggets. Too much curriculum at one timeis not fun and not
stimulating for the learner. Curriculum should be organized in bite-sized chunks to be learned
effectively.
While he was teaching as an adjunct, these beliefs started to grow in his mind:

g ownN

o

R While you were a journalist instructor...

ID: Right. And | loved it, it was a fun course...students wanted to be
there...wanted to learn as much as | could givethem. To learn about
communications and education. Sowe had a great time. And | discovered
during that 7 years, that you know...I think...I was meant to be ateacher. So
kind of went in and learned a little more about being a teacher.

From the dialog above, “ Students wanted to be there...wanted to learn as much as | could give them.”
corresponds to his PPT6: Adult learners are motivated learners. The last sentence represents the PPT1: Lifelong
learning isessential. For the ID, it isnever too late to learn. In the interview, Bill talked animatedly about learning
how to do some household projects. Bill isalso pursuing an Ed.D. in Curriculum and Instruction at UCF, indicating
hislifelong learning. To him, “fun” isthe drive, and excitement is hismotivation. Inasense, learning about being a
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university teacher is not just advancement to him, but also aresponsibility. Both advancement and responsibility are
regarded as growth needsin Herzberg' s (1966) language. However, the coexistence of both growth and basic needs
isidentified in the following conversation:

R OK. Tell me something more about the transition [from being in
photojournalismto becoming an ID].
ID: Yeah, it [being an ID and teaching] was the only motivation. It was

most of it. Itisfunny. | wanted something new, something challenging,
something on the cutting edge, something close to home...

The following conversation fallsinto his PPT2: Anyone can learn if motivated.

R Correct meif | amwrong...you were saying if the courseisfun,
students would get motivated. Right?
ID: Right. | think so. | thinkifitisfun...they will enjoyit. They are gonna

learn more and they are gonna have a better time taking that class. Their
grade may...you know...show through that.

The ID set agoal that students come to his class and enjoy themselvesin the class, which isin concert with
another growth need, achievement.

R You mentioned that maybe this summer you might have more timeto do
your personal learning profilething? Isit required to do this?
ID: Wejust actually formalized this. We areinthe process of writing those

now. That is, what do we want to learn and what would the benefit of that be to
the unit? | kind of came up with anidea...last year we did IDA7000,
Instructional Designer Academy...| am sure we are going to move it to another
level pretty soon. But we created IDA and a couple of us went on the road and
presented this. 1t wasincredibly successful. IDAisbasically a WebCT course
where we teach instructional designers what we do and how we do it. | want to
do the same thing with a course for adjuncts. Because | was an adjunct, | know
the frustrations and | know what adjuncts go through...to find a parking place
at night... you know, little things like that...l want to build not just a course
that will teach adjuncts of all these |ogistics over here but also | want to give
adjuncts...there are a huge number of adjuncts who teach at UCF...| want to be
ableto give adjuncts an online tool or an "E" course to facilitate their

learners’ growth and make their teaching mor e effective.

Based on the dialogue above, his PPT9, “Learning takes place at an individual pace.” wasidentified. An
online training session occurs at an individual pace. At the same time, the work itself brought achievement and
recognition to him and his abilities.

He even used himself as an example when it comes to the notion that everyone learnsin a different way (i.e.,
PPT3 and PPT5).

R Do you believe that each of uslearn differently?

ID: | do. Becausel amavisual learner. And | cannot tell you how
frustrating it is for me to be given verbal information from an instructor and
expect tolearnit. Sol need a picture. Maybe that is because my 25 yearsin
photojournalism. | need a chart or picture or adiagramor atable. | am
having areal hard time right now with a class | amtaking, trying to
differentiate between the behaviorist and constructivist...you know...Piaget
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and Vygosky and you know...because | don’t have the pictures of all
these...actually | know wherethe pictureis. Itisfromaclass| took lag
semester. Itisinone of the textbooks. | just didn’t go back and copy thisto be
ableto visualizeit. Therefore, when | teach, | teach toward the visual learners.
| try to get the visual learners as many picturesas| can. And | amafirm
believer of giving the |earners something to do...if you involve them and create
the interaction between the learners and materials or the content. | firmly
believe that they will learn quicker and easier and comprehend more.

He strongly believed that for various learners, different teaching models are needed. Web-based instruction
(WBI) isbelieved to bridge the gap between these two factors (i.e., various learners and different teaching models).
Kahn (1997) defined WBI....
Web-based instruction (WBI) is a hypermedia-based instructional program
which utilizes the attributes and resour ces of the World Wide Web to create a
meaningful learning environment where learning is fostered and supported (p.
6).
Bill’s PPT5 isabout learning by doing, which isillustrated in the following quote:

R Isthat what you do to your clients when you are doing your IDL and
other training sessions?
ID: Right. You don't know how hard it isto do, because especially like |

want to teach somebody how to dial in on Dreamweaver and change their
office hours on their homepage. ...l can doit like that (easy). Instead | want
them to turn on the computer and open Dreamweaver to set up thedial in
information, to dial in and connect to the site, and to make changes and save it
and put it back up...I want themto learn how to do it but it is frustrating
because | know I can do it so much quicker. But if they do it a few times they
aregonnalearn howtodoit. If I do that for them, itisall about teaching a
man to fish...

His bite-size-nugget learning (i.e., PPT10) is exactly what the research demonstrated is a productive
approach to take. Chunking isafundamental instructional tactic familiar to educators and serves to decrease the
limited cognitive load of human beings (van Merrienboer, 1997).

Workload

The authors expected that external forces like work itself and environmental change could at times prohibit
the ID from acting on his stated PPTs, and thereby interfere with hisjob satisfaction and possibly his performance at
work. Although most of the PPTs the student researcher scrutinized were well-articul ated with his personal growth
and survival needs, oneissue, workload (i.e., alarge number of clients aswell as additional workplace
responsibilities), which is commonly seen as problematic in the organization, commanded attention (Mouly &
Sankaran, 1999; Tattersall & Morgan, 1997). One of the faculty members who completed the survey pointed out an
intriguing phenomenon, “He should have fewer faculty that he's responsible for or more assistants.”

The ID stated:

Since last December, after IDL and the Winter Workshop was finished, the
faculty were knocking down our doors asking for our professional services and
technology (WebCT) facilitation. Our workload has been increasing even
since. We created over two hundred new coursesin just over a month starting
about December 15. The Pegasus Disc, faculty training, and faculty projects
like Winter Workshop and Summer Institute and things like that kept us very,
very busy. | can't spend as much time on each course as | would liketo. | have
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ideas that can make these cour ses better in terms of sound pedagogy, but due to
the time constraints...| feel bad about what is going on, because now | am
always looking for shortcuts. | do not really mean that in a negative way but...|
didn't do that before. | do wish to spend more time interacting with faculty ‘as
they teach' f2f [abbreviation in the e-mail] and online...observing,

challenging. | wish | could research other courses, schools and programs for
good ideas. | just don't have time to do it now. Hopefully the summer semester
will allow us more time to think and write and work on some creative projects.

Not only the faculty members, but the ID himself realized that workload may have exceeded his capacities.
Thompson acknowledged this challengein theinterview:

Obviously, we cannot keep the same number of people and continue to increase
the workload. You cannot continueto pile on. We have a policy here that the
faculty are free to be anywhere they choose to be on a full serviceto self service
continuum with us...Most faculty are somewher e between those...those two
extremes. Thatisall good. That isall fun. But that meansif you worked with
me once three years ago, you are technically in my workload.

It sounds straightforward that the ID was drowning in hiswork. The student researcher wondered how long
this situation could last before problems occur. If the ID failed to accomplish things that he used to do, did this
change impact hiswork effectiveness and job performance in the faculty’s eyes? According to the survey results, 16
out of 18 valid respondents indicated that the ID was weighted 5 (5 as the highest and 1 asthe lowest), in terms of his
job performance. One gavehim a4.9, and the othersa4. On average, the ID’ swork effectiveness seemed not to be a
problem to the clients. In any event, the student researcher suspects that the silent non-respondents (approximately
54) may have adifferent viewpoint regarding the ID’ s effectiveness at work, but due to the timeline of this study, the
next phase of this study will have to address thisissue in more depth.

Conclusion

The relationship between the ID and his clients (i.e., faculty) issubtle. While the interpersonal connection
was reciprocal to some extent, the 1D, in most of the work performed, was supporting faculty in teaching and learning,
both from faculty’ s viewpoints and what the student researcher observed from the university’ s description of
expectations, regardless of the leading role in the process of curriculum and professional development. Itis, after all,
aharmonious relationship in most of the cases. It isalso the ultimate form of partnership and collegiality. Both the
ID’ s distinctive personal traits, such as humor, humanity, patience, and empathy, and his professionalism led him to
be a success at work. These good qualities are also consistent with the four competencies of instructional designers
at CDWS: faculty interface, curriculum development, instructional materials design and development, and curriculum
delivery. The qualitiesthe ID possesses are endorsed by Thompson:

We have these two things working together. Itiseasier to characterize one
curriculum devel opment as an introverted trait and the standup training stuff
as an extroverted trait...We expect people [new ID applicants] to do both. We
often vote people out for that [ not having both traits].

Additionally, Bill’'s previous working experiences contribute implicitly to the formation of his personal
practical theories aswell asto hisjob performance. Asdiscussed, his PPTswere interwoven with personal needs for
survival and growth. All of thesetraitsillustrated the ID’ s life at work. Sources of datarevealed that he essentially
plays a sensitive but tricky role, as pulling tigers' teeth without getting bitten. Thisfinding may or may not introduce
avertical dyad relationship, which is a superordinate-subordinate relationship. A mutually-important, peer
relationship was witnessed in this case. That this|D was able to interact well with alarge number of differing
personalities does not necessarily mean that a harsh or unbalanced linkage (perhaps fueled by perceptions of
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differential professional status as determined by degrees held, etc.), suspected by the researchers, would not take
place. According to Bode (1999), the issue of collegiality and mentoring to the new faculty is a concern of
community building in the university setting.

Asthe university continuesto grow, more new faculty will be hired, some of whom will want to use on-line
options for instruction, and the matter of the interpersonal skills of the ID to those newcomers remains considerably
significant. Exploration of possibly unbalanced relationships would further the research in the next steps. Any
possibility of an ethnographic case study of the ID team by conducting a 360-degree performance appraisal (i.e.,
collecting information from all directions and sources with respect to the ID team’ s performance) can shed additional
light on job performance of IDsin an educational setting. Application of the Western mindset in differing cultures
with respect to instructional designers’ dynamics with faculty isworth probing (Pan, Tsai, Tao & Cornell, 2002).
Over the years, whereas the ID team at UCF has gone through group socialization, it has also moved to a certain level
of bureaucracy, which might hamper the ID’ sindividual job performance and, ultimately, degrade team effectiveness
(e.g., creativity and tolerance to change) (Brown, 2000; Levi, 2001). This balance between the prevailing bureaucracy
and the implementation of innovative uses of instructional design isalso an issue of interest to Thompson:

But | think as we have grown more established in ID [as a] team as we have
mor e process and procedures, documents, and the trapping of bureaucracy.. .|
am curious myself to what degree that tolerance to changeisstill there with
individual or the teamasawhole. | think within anindividual primarilyitis
there, but with a team asa whole | wonder if itisthere.

After all, this case study documents, in detail, the robust relationship of the ID and faculty by examining the
ID’s personal traits, needs, and philosophical beliefs of teaching. The paper can help other IDswith in-depth
insightsin better serving their clientsin atime-efficient fashion, especially in the context of higher education. The
value of this case study liesin itsidentification of the significant part an ID can play within an academic unit. It also
provides university instructors with a closer look at the potential relationship and interaction with IDs. Moreover, it
can allow university administrators to further examine how their systems might benefit from the UCF model and
experiences, like job (re)design, resource allocation, and ID recruitment.
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PR D Theory Personal Rdationship Development Learning How to Develop
Persona Relationships: A Theory of Instruction for Self-Directed Learners a
Theory of Instruction

Sari M. Pascoe
Danid Pascoe

Introduction

My intent isto develop an instructional theory to assist Self Directed Learners (SDLs hereafter) to learn how
to monitor their learning process and devel op needed skillsto successfully reach identified learning goals. The
purpose isto design instruction that makes learning painless, efficient, and atruly enjoyable experience for the
learner (Reigeluth, 1999 [online]). One of my objectivesisto assist SDLsto identify what methods of instruction to
usein different situations. | intend to do so by creating a knowledge base about methods to support SDLsin their
quest for independent growth and learning (Reigeluth, 1999 [onlin€]).

Goal and Preconditions

The primary goal of the Personal Relationship Development (PRD) theory isto assist SDLsin learning to
establish, develop and nurture healthy patterns of communication in long-lasting, meaningful personal relationships.
The purposeisthat SDLstake responsibility for structuring their learning process. A way to do this could be by
setting expectations, designing assessment, facilitating practice and feedback opportunities, transferring performance
skillsinto new situations, and evaluating their performance.

PRD theory is specifically designed for youth and young adults entering long-lasting, meaningful
relationships; independent adults who are new partner(s) in personal relationships; and for recently divorced adults
who are starting new relationships. In my experience, | have learned that there is not aformal education forum for the
general public that instructs how to develop communication skillsto nurture and maintain healthy personal
relationships. Therefore, | am targeting this audience with the objective to assist them in their journey to strengthen
and improve their performance, participation and expectationsin their personal relationships.

A secondary audience could include families, counselors and advisors (e.g. ministers), classroom teachers
and professors. Criteriathat support the identification of this secondary audience are based on the access these
individuals have to formal education settings. For example, if ateenager were exposed to structured mentoring and
support environments that explored personal needs, strengths, and interests during his or her academic devel opment
years as a preventive approach to devel oping healthy personal relationships, | believe that a greater number of adults
in society would be more satisfied with their performance and expectations of personal relationshipsin their lives.

In conclusion, PRD theory has been developed with the purposeto assist SDLsin their quest to identify,
design, develop, nurture and strengthen meaningful, long-lasting relationships that could function as their support
system through life. | believe instructional support is highly needed in this area of human development and | have
designed the PRD theory as afirst step toward addressing this need.

Principlesand Vaues

Some of the principles and values upon which PRD theory is based include the following:

People learn at different r