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Abstract

Although there is alarge body of literature exploring the topic of knowledge management,
most of the focusisonits application to industry. Seldom has a research priority been
placed on the use of knowledge management in a university setting. Thisresearch
investigated the impact of applying a knowledge management system- Knowledge Net -
to the studentsin a course about designing learning activities with interactive multimedia
at the Univerdty of Waterloo. A design experiment method was employed. Eight students
were engaged in the study. The purpose of the desgn experiment was to investigate the
students' response towards Knowledge Net, their ability to absorb and apply the
knowledge gained from Knowledge Net, and the incentives that encouraged them to
share and retrieve knowledge from the system. Thefindings will be hepful for the people
who want to practice knowledge management in a university setting.

The study resultsrevealed that initially students had a positive attitude towards the
potential value of the information in Knowledge Net. However, at the end of their design
experiment, they reported alow expectation that students could learn from and apply the
information in Knowledge Net. The reasons varied. It may be that they failed to truly
understand the knowledge or to trust the source of information. Many students habitudly
prefer face-to-face contact with their counterpartsto computers. Asaresult, the study
suggested afew ways toimprove the absorption of knowledge and to enhance the
behavior of knowledge sharing. These new directionsinclude: arranging persond
meetings between the providers and recipients of knowledge, playing videos of other
students sharing knowledge on Knowledge Net, increasing the level of encouragement
and guidancefrom theinstructor on use of the system, and applying situated learning and
case studies. In addition, grading students on their use of Knowledge Net may be a useful
incentive to help students make more effective use of Knowledge Net.
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Chapter 1 Introduction

In this chapter, we introduce the subject matter and the goals of the thesis. Thefir st two
sectionslook at theimportance of knowledgein contemporary organizations and at why
knowledge management is an organizational competency. Section three describes the
background of knowledge transfer within organizations. The knowledge itself consists of
the types of knowledge, the forms of transfer, the transfer process and the incentives for
knowledge sharing. Section four presents the context, focus, and significance of our study.
In addition, it also points out the organization of the thess.

1.1 The I mportance of K nowledgein Contemporary Organizations

In the new economy era, competitors emerge and expand quickly. New products are
launched frequently. New technologies develop quickly. Under such circumstances, the
possession of capital or natural resourcesis no longer the decisive element driving
economy forward. Instead, knowledge plays a more important role and has become an
essential resource (Drucker, 1998; Wijetunge, 2002). The organizations, which can
consistently produce and circulate knowledge within their workforce, have amuch better
chance to survive than those, which do not (Nonaka, 1998). In addition to academics,
many people in industry have noticed thisirreversible trend. Arie de Geus, head of
planning for Shell Canada argues that the ability to learn faster than the competitors isthe
only sustainable advantagein corporate competition (Garvin, 2002). The capability for
learning relies mainly on how well the organization uses the existing insights or
knowledge to produce new insights or knowledge (Garvin 1998; Ahmed et al, 2002).

According to Davenport and Prusak (1998), knowledge is a mix of framed experience,
values, and information that can facilitate evauating and incorporating new experiences
and information. Material assets such as capital and natura resources decrease as used. In
contrast, knowledge assetsincrease with use (Davenport & Prusak, 1998). In addition,
knowledge is hard to imitate, hard to substitute, and can be transferred within an
organization (Ahmed et al, 2002). Therefore, it can provide a sustainable advantage and



its management can be a core competence for corporations (Davenport & Prusak,
1998;Brooking, 1999; Nonaka, 1998; Skyrme 1997; Wijetunge, 2002).

1.2 K nowledge M anagement as an Organizational Competency

The mere existence of knowledge somewhere in an organization is of little benefit. It may
exist in some documents or in the heads of some people. However, unless someone seeks
out the documents or the owners of the knowledge particularly artiaulate in regards to it,
the knowledge is not exposed, nor is it shared by others. Therefore, the value of the
knowledge cannot be leveraged. In addition, when documents disappear or a person
leaves the company, the knowledge will vanish. As a result, the awareness of this
knowledge is invaluable - systematically documenting and managing it in organizations
is essential to the effective application of this knowledge.

Knowledge management is the systematic management of vital knowledge andits
associated processes of creating, gathering, organizing, diffusion, use, and exploitation
(Skyrme, 1997). It helps organizationsto create, store, share, and disseminate knowledge
effectively (Rowley, 2001). It amsat raising the level of individual knowledge to the
organizational level by capturing and sharing individual knowledge and turningitinto
organizational knowledge (Rus & Lindvall, 2002).

Numerous experiences have proven that knowledge management is effective in many
Situations. It has been proven to save costs and toincrease productivity and revenuesin
many companies. For example, Buckman Laboratories' knowledge management systems
helped push new product-related revenues up 10 percent points and salesof new products
up about 50 percent. Texas Instruments generated $1.5 billion in annud increased
fabrication capacity by using knowledge management systems (O’ Dell & Grayson,

1998). Firms such as Dow Chemical and Skandiaand consultants such asMcKinsey,
Ernst& Y oung, and IBM Consulting have appointed “ chi ef knowledge officers’ and
“directors of intellectual capital” to oversee the knowledge resources of ther firms
(Davenport & Prusak, 1998). Knowledge management implementation and use has



rapidly increased since the 1990s. 80% of the largest global corporations now have
knowledge management projects (Rus & Lindvall, 2002).

1.3 How Knowledgeis Transferred within Or ganizations

Knowledge management involves a knowledge evolution cycle. The knowledge
evolution cycle includes five phases. They are originating /creating knowledge,
capturing/organizing knowledge, transforming/organizing knowledge, deploying/
accessing knowledge and applying knowledge (Rus& Lindvall, 2002) asin Figure 1.1.

Originate [ ®| Capture [ ®| Transform [ Deploy

1

Figure 1.1 Knowledge Evolution Cycle

We group the latter three into the category of knowledge transfer. Knowledge transfer is
avery important part of knowledge management. Apart from the companies that have
successfully launched knowledge management products, there are also many suffering
from the failure of it. One major reason derivesfrom ineffective knowledge transfer. That
iswhy it isthe focus of our study.

Under some circumstances, people do not like to share knowledge or to retrieve
knowledge, considering it awaste of time. Furthermore, people have been overwhelmed
by alarge amount of knowledge and were unable to identify the useful pieces. Under
other circumstances, although some people have access to the right knowledge, they may
not be able to understand it. Despite the largeamount of money and effortsinvested in
knowledge management projects, knowledge in many organizations still cannot be
effectively transferred from individual to individual and thusit cannot become an

organization-wide asset.



What are the main things affecting knowl edge transfer? How can these companies
improve in their efforts? To answer these questions, we must first realize, asis shownin
Figure 1.2, that knowledge management is a process of capturing the right knowledge,
codifying it in appropriate forms, and delivering it to the right people (O’ Ddl & Grayson,
1998). Only after the right people find the right knowledge, absorb it, and useit can we
say that knowledge transfer has been completed. The above process can be visualized

from the following figure.

I ncentives for |
~~"| sharing knowledge s

re A
Captured » Codified
Applied [« Absorbed [ Delivered
v A Il
I ncentives for
| retrieving, absorbing | .~
and applying
knowledge

Figure 1.2 Knowledge Transfer Process

In summary, the nature of knowledge, itsformat, its availability to the right people at the
right time, its absorption, andits application are strongly connected through the
knowledge transfer process. Lack of any of the above stepsmay lead to knowledge
management failure. In addition, the attitudes of people towards knowledge sharing and
knowledge retrieval also play an important role. Many documents attribute these
incentives to a knowledge sharing culture. In this section, why and how the above factors



play important rolesin knowledge transfer is discussed. This discussion formsthe
background and basis for our research.

1.3.1 Categories of K nowledge

The types of knowledge make a differencein regards to which methods best support
transfer (Dixon, 2000). To explore the effectivenessof knowledge transfer, it helps to
distinguish between different kinds of knowledge. Different people categorize knowledge
into different types.

Nonaka(1998) divides knowledgeinto explicit knowledge and tacit knowledge. Explicit
knowledge is also known as formal and codified knowledge. Tacit knowl edge isaso
known as informal and uncodified knowledge. Explicit knowledge can be expressed in
formal language and then transmitted between individuasformaly and easily. Examples
include product specifications and scientific formula. Tacit knowledge is highly personal.
It is hard to formalize and difficult to communicate to others (Nonaka, 1998). Polany
(1966) points out that the only way to learn tacit knowledge isthrough apprenticeship and

experience.

Other than explicit and tacit knowledge, some software engineering experts divide
knowledge into the categories of product knowledge and process knowledge. Product
knowledge is about the features and attributes of products. It directly influences the
design of features and attributes. For example, product knowledge indicates why a certain
design is performed and what has been taken into considerations as features of the
product. Process knowledge is any knowledge about the activities, steps, and procedures
used to accomplish the design goals (Ramesh, 2002). It directly influences how one
carries out work and therefore only indirectly affects the features and the attributes of
products. For example, process knowledge includes how to come up with some design
ideas and how to communicate more effectively with team members. Some people have
also called product knowledge “ know-what” and process knowledge “ know-how”
(Dixon, 2000).



Thetwo categories of knowledge areinterrelated into each other. Product knowledge
mostly contains explicit knowledge. Process knowledge normally contains both tacit and

explicit knowledge.

Since the types of knowledge are sgnificantly different, their forms of transfer are
different too. Explicit knowledgeismore readily expressed by language. Therefore, itis
mostly documented and put in documents or databases. Tacit knowledge requires a
transfer of more personal contacts such as observation, experientid study, or discusson
(Rus & Lindvall, 2002).

1.3.2 Transmission + Absorption + Use = Transfer

Knowledge transfer consists of transmission, absorption and use. Lack of any of the
above components will resultin ineffective transfer (Davenport & Prusak, 1998).

Transmission means that the right information is delivered to the right users at theright
time. Under different circumstances, different methods are used to achieve this goal.
Some knowledge management teams use the “ push” method to send relevant information
directly to users. For example, the Best Practice Replication team in the Vehicle
Operation Division in Ford sendsfive or eight best practices to the production engineers
in each plant each week. In thisway, it saves the production engineers the effort of
searching the computer database to find the right practices. Other knowledge
management teams use the “pull” method, which requires usersto search for the
information. For example, Ernst & Y oung deve oped PowerPacks, which collected
documents bundled by topic, such as mergers, utilities, information technology, and
banking. A consultant can search PowerPacks to download the necessary document to
facilitate hiswork (Dixon, 2000).

Once information is presented and delivered to the right users, it must be absorbed and
understood before it can be applied. The absorption of information depends on two



factors. One isthe information. Isthe information clearly stated in an appropriate form
that can be easly understood by people? The other is the people dimenson. People's
absorptive ability is strongly related to whether they can understand the information.
Prerequisite knowledge and skills are needed for understanding certain content. Do
people have this knowledge and these skills? Research evidence shows that alack of
absorptive capability inthe receiving team is a Sgnificant barrier to knowledge transfer
(Szulanski, 1994).

However, does one apply the knowledge once one absorbs it? According to findingshby
Peffer and Sutton (1999), application of the knowledge may not necessarily occur. For
example, at Mobil Oil, some engineers at one drilling operation deve oped some
applicable techniques of determining how much steam is required to drill under various
conditions. They embedded the techniques in a system and sent a memo to other M obil
drilling operations describing the techniques and their benefits. However, the techniques
were neither adopted nor applied in other operations (Davenport & Prusak, 1998). The
example showed that there are many barriers to goplying knowledge. Such barriers
include: lack of respect or trust for the source of the knowledge, pride, stubbornness, lack
of time, lack of opportunities, and afear of trying new things (Davenport & Prusak,
1998). However, knowledge application isavery key part of knowledge transfer.
According to Davenport & Prusak (1998), knowledge delivery and absorption has no use
if the new knowledge does not lead to some changein behaviour.

1.3.3 Incentivesfor K nowledge Sharing

Incentives are important for knowledge transfer. If people do not like to share knowledge
or to apply knowledge from others, a knowledge evolution cycle cannot form in the
organization. This meansthat the company cannot reach its goal of leveraging internal
knowledge. Different organizations carry out different incentive systems for sharing
knowledge. Some companies, such as Infosys (Ramasubramanian & Jagadeesan, 2002),
use financial motivators. Some embed knowledge-sharing in their promotion plan. For
example, Price Waterhouse has included knowledge sharingin its performance appraisal



system. Consultants must be able to produce “evidence” of actual sharing such as tutoring
or training, development of methodology, and coaching for promotions (O’ Dell &
Grayson, 1998). However, which isthe best motivator for knowledge sharing is not well

understood. It depends on the context of knowledge-sharing and on the people involved.

In summary, the nature of information, its forms of presentation, itstransmission, its
absorption, and its application, in addition to incentives for knowledge-sharing, are
important components of effective knowledge transfer. Each supports the othersin the
knowledge transfer process. Lack of any one will lead to the failure of knowledge
transfer.

1.4 Our Study: A Knowledge M anagement Experiencefor Undergraduate Students

Although there are many studies about knowledge management, most of them focus on
the industrial sector. Few of them draw attention to academic fields (Corrall, 1998).
Although universities are consdered to be the source of new knowledge and the
knowledge generators (Agrawal, 2001; Wijetunge, 2002), ironically, there seemsto be
little concern about how to manage and digtribute knowledge among different generations
of studentsin universities. Instead, most literature about knowledge management in
universities focuses on how to transfer knowledge from university toindustry. Issues
such as patents and commercializing products are currently hot topics. Therefore, we
strongly fedl that both investigating how knowledge can be passed among different
generations of students and understanding the students’ attitudes towards knowledge
management are very significant. The investigation can benefit both the instructors and
the students. It also helpsto develop more expertisein knowledge management in
universities. In this section, we are going to explain what our research questions are, why
they are significant, and the actua organization of our study.



1.4.1 Context of Our Study: Knowledge Transfer across Successive Student Cohorts

Regardless of how little research has been directed to the students in knowledge
management research, there is a significant amount of knowledge generated within and
transferred among students. For example, avariety of courses are offered on campus each
semester. Many students register in the same courses each year or each semester. From
the start until the end of a course, they must have travelled on alearning curve and
accumulated a significant amount of useful knowledge, including knowledgefrom the
course domain (both know-what and know-how) and other know-how knowledge from
outside the course subject, such as tipsfor learning and shortcutsfor assgnments. Some
tips may be passed on to the next generation of student through informal contact such as
conversation or unofficial channels such as coursefiles. However, most of the knowledge
islost astime goes by due to the lack of systematic management. In addition, there isno
place for new students to access the lessons learned or other useful knowledge from their
predecessors. Therefore, new studentsin a courseaways haveto start amost “from
scratch ™ without knowing most of the valuable knowledge gained by their predecessors.
Asaresult, the progress of new students is dowed down for the learning curve cannot be
passed from previous students.

On the opposite side, if new students had access to previous students knowledge, they
could possibly build up their own knowledge on top of this previous knowledge and thus
perform better than their predecessors. In addition to the enhancement of individua
learning, effective organizational learning may also be obtained. That is, different
generations of students in the same course may be viewed as alearning organization,
which facilitates creating, acquiring, and transferring knowledge among them. Asa
result, later generations of students should out-perform the earlier ones. In addition, the
students who have used the knowledge management systems at school can sooner and
better adjust to the knowledge-sharing environment at companies that implement

knowledge management.



Some people may challenge the ideas that students may want tolearn how tolearn
through their own efforts, not through referencing previous students’ works. However,
we think that the ability to learn quickly from others' experiencesisan important

attribute of the learning process.

1.4.2 Focus of Our Study: “Lessons L earned” in a Multimedia Design Cour se

Our study will focus on the application of knowledge management in universties. It
investigates how knowledge from previous students can be passed on to future students.

We conducted our study on the 1S303a course - Designing Learning Activities With
Interactive Multimedia at the Univergty of Waterloo. Itis aproject-based course, in
which both product knowledge and process knowledge are generated. Our study focuses
on making explicit the knowledge, which can be articul ated and documented, for future
student cohorts. We interviewed past studentsfrom 1S303a, recorded their vauable
experience and lessonslearned from their projects and presentedi t in the form of their
comments in Knowledge Net, a web-based system for information retrieval. The
comments include both product knowledge and process knowledge.

A good way to know whether thisinformation from previous students can be transferred
to anew cohort of studentsisto design a prototype knowledge management system and
to test it. Our test was performed on the students of 1S303a coursein the Winter 2002
cohort.

Our research concentrates on knowledge transfer and themotivationsfor the stu dentsto
share knowledge. The process of knowledge transfer consists of transmission, absorption,
and application. Transmission determines whether the students can find the right
information they need. Absorption ensures that the students understand theinformation.
Application means that the students can use theinformation. However, even though the
students can find, understand, and use theinformation, they must aso be willing to do so.

10



Therefore, motivation for knowledge sharing behaviour iskey. Our research questions

are summarized as follows:

Given that the knowledge to be transferred is process and product knowledge about
projects from past students in the 1S303a course and that it is presented by their
comments in Knowledge Net,

Can the new students easily find the information they need?

Can they understand it?

Can they apply it?

What motivates them to access the information and apply it?

A w DN P

Both a questionnaire survey and a qualitative interview are conducted to measure the
results. The questionnaire survey quantitatively records the students’ attitudes towards
Knowledge Net. The qualitative interview encouraged the students to share their lessons
learned and provided them a chance to articul ate their atitudes towards Knowledge Net

and knowledge sharing and the associated reasons

1.4.3 Significance of Our Study: ItsImplicationsfor Academics, Practitioners,

Students and Companies

Our research will add to the exigting knowledge management literature new insights
about how knowledge can be transferred effectively at universities and the motivations
for students to access and apply knowledge. It will provide ideas for researchers and
practitioners about what kind of knowledge management systems facilitate knowledge
transfer at universities. A key point to remember is that knowledge management systems
refer to not only the technology systems but also to the social systems.

For academics and practitioners, our work will ad them to devel op a better understanding

of whether the process and product knowledge embedded in commentsfrom previous
experience can be easly understood and applied. In addition, the design of Knowledge

11



Net will provide recommendations and future directions for implementing knowledge
management experiences in an undergraduate program.

Our study may facilitate students to develop the habits of sharing knowledge and of using
knowledge management systems in universities. According to Davenport (1998), the
students who seek and apply knowledge in school will continue to do so at work. This
behavior at work will be agreat benefit for their companies.

Our study results will have great implications for implementation of knowledge
management within companies. Even though a company and a university have totdly
different settings, from the perspective of sharing knowledge, they are smilar. For
example, the students who register in one coursein one semester can be viewed as
employees who rotate or change jobs every four months. Our study of how to passthe
knowledge on from one student generation to the next isvery similar to that of how to
retain useful knowledge in those companies. Therefore, our study resultswill provide
ideas of what works and what does not work in knowledge management implementation
for companies, especialy those with a high turn over rate.

1.4.4 Organization of Our Study

Our study is organized asfollows:

Chapter 1 has introduced the subject matter and the goals of thiswork. First of al, we
introduced the definition and significance of knowledge and knowledge management.
Second, we presented the key process of knowledge transfer asthe basis of our study.
Third, we haveillustrated briefly our research questions accompanied by the context and
significance of our research.

Chapter 2 reviews some of the relevant literature on knowledge management in industry

and univerdty of particular helpin shaping our work. We studied works of Ruggle (1998)
and of O’ Dell and Grayson (1998) about the most common knowledge transfer methods

12



in companies and the barriers for transfer and their possible solutions. Van Aalst’s (2001)
study on a knowledge management system and its effect for multimedia development
provides s gnificant suggestionsfor the desgn of Knowledge Net. Giordano’s (1998)
findings about how a shared design memory system affects students individual and
organizational learning shed light on our study. In addition, the difference between our
study and their past works will also be highlighted: our research investigates knowledge
transfer across student cohorts (as did Giordanos's), in the domain of multimedia design
(asinVan Aalst) , with the intent of developing experience in the processes described by
Ruggle (1998), O’ Dell, and Grayson (1998).

Chapter 3 presents the research modd. It first introduces the design experiment followed
by the design of Knowledge Net, our experimental artifact. The design process for
Knowledge Net consists of a user scenario-design, an initial design, a pre-test, and finally
arevision of the design.

Chapter 4 presents the design experiment and the results from the questionnaire survey
and the qualitative interview. Discussions follow. We adso compare the resultsfrom the
guestionnaire survey and the qualitative interview.

Chapter 5 points out a possblefuture revi sion for Knowledge Net. We dso report the

limitations of our study and bring forward a future research agenda. In addition, we
reflect on our design experiment and propose future revisons.

13



Chapter 2 Literature Review

In this Chapter, we will review key works about knowledge management applicationsin
industry and university. Four worksfrom Ruggles (1998), O’ Dell and Grayson(1998),
Van Aast(2001), and Giordano (1998) are reviewed. Additional information from overall
studies of knowledge management has been summarized in the previous chapter. Readers
seeking a broader review of knowledge management will find the book, Working
Knowledge by Davenport and Prusak(1998) particularly useful.

Ruggles (1998) examined the results of studies of 431 U.S. and European organizations
conducted in 1997 by the Ernst & Y oung Center for Business Innovation. He described
what the companies were doing to manage knowledge, what they thought they should do,
and the lessons they learned. O’ Dell and Grayson (1998) summarized issues for
companies to transfer best practices and the biggest barriersin doing so. In addition, they
proposed possible solutions. Performer (Van Aalst, 2001), a knowledge management
system used to facilitate educationa multimedia deve opment, shed light on the design of
Knowledge Net, which isin the same domain. Finally, Giordano’s (1998) study of how a
shared memory affected individual and organizational learning in acoursein a universty
enlightened our study. It wasthe key building block on which our study was constructed.

2.1 The State of the Notion: K nowledge M anagement in Practice

Ruggles (1998) study has pointed out the most common techniques of carrying out
knowledge management by some companies and the lessons|earned.

2.1.1 The Four M ost Popular K howledge M anagement Project Types

Intranet, data warehousing, decision support tools, and collaboration tools areall used for
knowledge management. An intranet can be used to support the exchange of information
within or outside of organizations. A data warehouse stores the explicit knowledge within
organization and makes it available to employees. Decision support tools store best

14



practicesin the organization, with expertise generalized into rules and guidelines to
support the performance of employees. Collaboration tools help people to generate more
ideas.

Interestingly, the abovefour mostly commonly used tools all concentrate on technol ogy.
However, can pure technology bring in the ideal result of knowledge management? The
following are what the companies felt they “ should do” in terms of knowledge

management policy.

2.1.2 The Three"“ Should Do" s of K nowledge M anagement

After companies employed the above methods of knowledge management for some time,
they realized that there were afew additiona palicy initiatives they should do to facilitate
knowledge transfer within their organizations. The following istheir list.

M apping Sources of Internal Expertise

As previously mentioned, a data warehouse which can only store explicit knowledgeis
not able to transfer tacit knowledge, which isvery important in business process. The
only way to get tacit knowledgeis to interact with knowledge ownersby taking or

observing.

Asaresult, the idea of a knowledge map emerged. It is a“Yellow Page” cata og of
relevant people, grouped according to expertise, questions, and issues. It can point the
knowledge seekers to the right knowledge owners. By interacting with each other, the
knowledge seekers may be able to grasp some of the tacit knowledge embedded in the
minds of knowledge owners, which cannot easily be codified.
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Creating Networks of Knowledge Workers

Knowledge maps and other searching-means used to identify knowledge experts are
suitable for people for finding expertise when they need to. However, the Institute for
Research on Learning says the informal, socially constructed communities of practice
within an organization work as the true mechanism through which people learn and
through which work gets done (Wenger, 1998). For example, Chryder has built Tech
Club to bring expertise together to exchange and build collective knowledgein many

Specialty areas.

Establishing New K nowledge Roles

Many companies feel that thereis aneedfor a Chief Knowledge Officer (CKO) i n their
organizations. The CKOs can leverage knowledge, enable it (training/technology), and
make it visible (identifying gaps/establishing priorities).

In summary, the four most commonly used tools of knowledge management focus on
technology. But the three policy initiatives concentrate on people. Generally speaking,
what most companiesinitially did wasto implement some technological projects.
However, after trials and errors, they felt that in addition to technol ogy, humans play
more important roles in enabling knowledge transfer. Indeed, knowledge sharing, inits
nature is much more about the interrelationship of content, context, and the people who
put the pieces together. As aresult, these companies turned their focus to linking the
people who need knowledge with the people who haveit, encouraging peopl e to network
with each other and to consciously leverage knowledge in their organizations.

2.1.3 Impactson Our Study

There are two impacts that Ruggle' s study hason ours. First, the way that companies
implemented data warehous ng/knowledge repository as he described shed light on our
design of Knowledge Net. Most of the warehouses are relatively devoid of context and
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require significant interpretation by users. However, some companies attempt to use more
sophisticated repository approaches to wrap more context around information asitis
captured. For example, Intraspect’s softwareallows users to comment on the vast
assemblage of materials collected within its database. Knowledge Net can apply these
methods to wrap more contexts around theinformation captured from past students.

Secondly, although Ruggle has reviewed what most companies do to manage knowledge
and their realizations of what they should do, he did not mention the incentives for
knowledge sharing. Therefore, our study will investigate the incentives for sharing

knowledge.

2.2 1f Only We Knew What We Know: Identification and Transfer of | nternal Best

Practices

O'Déll and Grayson's (1998) famous work, If only we knew what we know: identification
and transfer of internal best practices was afresh wind that brought many new ideas to
the knowledge management field. In this section, we review ther findings on how
companiesinternally transfer their best practice, the barriers to such transfer and the
possible solutions.

| dentification of best practice and benchmarking against it are effective ways to re-use
knowledge to reduce cost, toincrease efficiencies, and to improve organizational
performance. Many cases have proved their enormous benefits. For example, Chevron
built a network of 100 people to shareideas on energy -use management. This network

has generated an initial $150 million savings in Chevron's annual power and fuel expense.
By 1996, this best practice transfer team has generated over $650 million in savings. In
addition, the internal know-how has helped Skandia, a big corporation to significantly
reduce the start-time for new ventures to seven months where the industry average time is
seven years (O”Dell & Grayson, 1998).
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However, there are still somefirms that suffered from falling to transfer best practices.
We need to ask: what are the barriers to best practice transfer and interna benchmarking

and how can an organization overcome them?

2.2.1 Four Approaches and Main Barriers to Internal Benchmarking and Best

Practice Transfer

There arefour common approachesfor best practice transfer. Companies often employ a
benchmarking team to identify, understand, and adapt outstanding practicesfrom
organizations, including their own, anywhere in the world. A best practiceteam focuses
on identification, transfer, and implementation of best practice. Knowledge and practice
networks aim to bring the professionals together in order to share expertise. I nternal
assessment and audit teams assess different practices in companies, recognize and
reward the excellent ones, and then share these practices organization-wide.

However, there are many hurdles that an organization can encounter to best practice
transfer. They are summarized as below:

* Organization structuresthat promote “silo” behaviors. Departments are awarded
for their own accomplishmentsinstead of the whole organization’ s success.
Departments are thus encouraged to compete with each other and to consciously
or unconsciously hoard information and therefore hinder performance of the
organization as awhole.

* A culture that values personal technical expertise and knowledge creation rather
than knowledge sharing. Another cultural barrier is the “not-invented-here”
syndrome and the lack of experience learning from others.

* Thelack of contact, relationships, and mutual perspectives among people who do
not work side by side. People do not know what other people doin the same
organization.

* Anover-reliance on transmitting “explicit ” rather than “tacit ” information. Most
of the important information people need to implement practices is difficult to
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codify or to write down. Instead, it hasto be shown to them or at least requires
dialogue and interactive problem solving.

* Not allowing or rewarding people for taking the time to learn and share.

2.2.2 Creating an Environment of Sharing

As O’ Dell said, culture and behavior are the key drivers andinhibitors of interna
knowledge sharing. How does an organization get people to contribute to and to use the
system? How doesit reward peoplefor taking the time to share or to seek out best
practices? These are red issuesin best practice transfer that need to be addressed.

Two large-scale studies on knowledge management by American Productivity & Quality
Center reached smilar conclus ons about the role of incentives:
If the process of sharing and transferring is not inherently rewarding, celebrated,
and supported by the culture, then the artificial reward won’t have much effect
and can make people cynical.(American Productivity & Quality Center, 1996;
American Productivity & Quality Center, 1997).

Asaresult, agood transfer system should provideintrindgc rewards toits users. For
example, can users better, more easily, and efficiently achieve their objectives; do they
receive more recognition as contributors and experts; and istheir work faster, richer and
more rewarding? If the practice helps people to do their work, they will share. For
example, at the World Bank, the andystslike to update datain the Africa Live Database
because they become much more efficient at usng the database. At Sequent Computer
Systems Inc., sales and marketing teams love to use knowledge management systems
since they can rapidly get the best advice, sales presentations, and systems solutionsfrom
them (O’ Dell & Grayson, 1998).

Only aminority of firms usesformal financial rewards to stimulate sharing behaviors.

Instead, most successful firms embed knowledge and practice transfer into their
employee' swork and professond devel opment systems and recognize them for
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contributions. For example, Texas Instruments has a Best Practices Celebration Day to
reward the organizations that have most successfully shared best practices and knowledge
and that have produced great results.

2.2.3 Impactson Our Study

O'Déll and Grayson’swork has impacts on our study in the following ways. First of al,
best practice has proved to bring many benefits for the companiesinvolved. Therefore, it

may have the same effectsfor universties.

A few of the barriers for knowledge transfer and some possible solutions may apply in a
university context. First, universities may also have an organizationd structure that
promotes “silo” behaviors. For example, students are mostly rewarded for their own work
or their team’ swork. There isno reward for the whole generation of students. Therefore,
possible incentives for getting students to share their knowledge with their counter -parts
areworth investigation. Second, universities ssdom reward studentsfor taking the time

to learn and share and to help each other.

Furthermore, their solutions for the above-mentioned barriers enlighten our study. Most
of the incentives are derived directly from the usefulness of the systems. If the users find
the systems useful and helpful, they will use them regardless of any formal incentives. In
addition, recognition of contribution is more valued than financia rewards. Similarly, the
usefulness of the information in Knowledge Net may be the decisive factor controlling
whether the students like to use the system or not. And the recognition of contribution

may encourage students to share.

In summary, the works from Ruggle and from O’ Dell and Grayson both point out the
importance of mapping resources with people who need them. In thisway, the right
knowledge can be available and apparent to the people who need it. In addition, engaging
people and building a community of sharing is alsovital. Although technologies such as
databases, e-mails and collaboration tools can play arole in knowledge transfer, their
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forms and capabilities are limited to storing explicit knowledge. These functions may not
be enough to repeat best practices. Therefore, involvement of people can help to transfer
tacit knowledge and repeat the processof work better. Effective ways may include
building networks of professionals, recording contact information from expertsin the
systems, and encouraging knowledge seekers and owners to interact.

In addition, people may ignore knowledge sharing becauseit occupies their time. Many
successful companies, therefore, embed knowledge sharingin their employees work and
provide avery supportive culture for sharing knowledge. Moreover, thereal motivation
for using knowledge management systems cannot comefrom artificid incentives. Itlies
in their ability to provide help to professionalsin their work and recognition of their
knowledge-sharing behaviors.

The findings from the study about knowledge management applicationsin industry have
significance to our design of the knowledge management systems. Since our students will
continue to use knowledge management systemsin industry after their graduation, a
consistency in the design of Knowledge Net with those industrial applications will help
the studentsto adjust quickly to the new systems in the workplace.

2.3 Knowledge M anagement in Cour sewar e Development

Van Aadst (2001) examined waysto facilitate project teamsin producing courseware. A
knowledge management system, Performer, was built to facilitate different knowledge
sharing rolesin educational project teams. In this section, we review major problems
encountered by the project teams, the design and implementation of Performer, and the
results of the study and their effect on our research.

2.3.1 Design of Performer

Courseware development teamsfaced dl kinds of problems that dow down their
development. Through apilot study interview, the researchers observed that the leve of
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working-professionalism or maturity caused most of the problems. In particular, they
made the following observations (Van Aast, 2001):

1. The process of educational multimedia projectswas not well defined. Even though
the project phases, project roles, and general responsibilities and tasks were
documented, they were either employed very loosely or not at all. The reason was
that therewas no clear overview of what the project process looked like. Few
people formally employed it.

2. Therewas no organized way of controlling the acquisition, dissemination, use,
and achieving of theknowledge and experiences of the educational multimedia
experts. In other words, knowledge management was not employed.

3. Therewas no program that allowed the organization to assess the basi ¢ process
and product quality at one time and measure possible improvements at another
time. In other words, there were no efforts on softwar e process improvement and
no organized way of determining whether or not any improvementswere made.

(p.62)

Aswe can see, most of the above problems come from the processof development rather
than from the product description. Therefore, the focus of her study is on the process
aspect rather than the product aspect. She focused on the quality of the process of
developing courseware, not so much on the quality of the courseware product itself. The
quality of the development process is dependent on some complex aspects such as
interdisciplinary communication, multidisciplinary project management, stress due to
time and budget constraints, and the robustness of the sophisticated multimedia tools
used.

Performer was built to facilitate the devel opment of educationa multimedia projects
(mostly courseware). It modeled the project phases and activities for each project rolein

each project phase. Activities were grouped into objectives.

Since different project roles may carry different weights of work in different project
phases, Performer provides arole view to show the relative importance of each project
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sub-phase for each role. From this view, members of the team can determine what their

roles require in each sub-phase.

Therolesfor educational projects are:

Commercial manager
Consultant

Project leader
Professional: content
Professional: design

Professional: technical

In addition, Performer provides views on the tasks to be achieved in each project sub-

phase, regardless of the rolein the project team. Thisview is called the aspect view. The

Performer aspects for educational projects are:

Culture (company culture, geographical culture)
Content (subject matter of the subject domain involved)
Project management

Organizational (procedures, roles, responsihilities)
Technical

Objective Matrix

A Objective Matrix (Figure 2.1) is created, so-called because of the content of the cell.

The Objective Matrix is made up of project phases and roles. Each cell shows the number
of tasks (objectives), which need to be completed before moving on to the next cell. Each

objective is achieved by carrying out alist of activities, including prerequisites and

deliverables. Therefore, each project role isable to get a quick overview of the most

important project sub-phases and the objectivesto complete for his/her particular role,

merely by making a quick glance at the matrix.
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Objectives for Educational Performer

Y-AXiS
Roles
Conception Initiation Realisation Closure
)Arouse Make bid& [Staff the [Set up |Analysis |Design |Realisation [Test & |[Implementation|Assess [Evaluate |Archive
Interest lcontract project |project accept |and product project
eval.
Account Manager
1 2 1
Business
Consultant 1 1
Project Manager
: g 1 1 1 1 3
Professional:
content 1 2 1 2
Professional:
design 1 2 I 2
IT Professional
1 2 1 2

Figure 2.1 Objective Matrix (Van Aalst, 2001, p.72)




K nowledge Element

Employees highly valued one attribute of the objective called a K nowledge Element.
Knowledge Elements consist of templates and best practices of courseware that have
been generated through the years for each objective. The employees were ableto carry
out ther tasks better by accessng these templates and best practices.

Furthermore, different ways of approaching the knowledge elements were desgned to
facilitate the use of Performer for both junior and experienced users. First, amatrix view
was created. It shows not the objectivesin thecells, but rather the number of know ledge
elementsfor each cell directly (Figure 2.1). The colour of each cell in the matrix denotes
the number of knowledge elementsin thecell (Figure 2.1). The more the number of the
elements, the darker the cdl is. This desgn provides conveniencefor experienced users
who aready know the objectives fairly well. Second, a Knowledge Search Page was
provided. It can filter the knowledge elements through their characteristics such asthe

role, the usage type, and the file format.

Individual Estimates

Another type of knowledge capturedis the Individual Estimates. For example,
employees know what the approximate cost for one hour of basic browsing CBT on a
personal computer. This approximation is a consensus estimate, which is especidly

useful for a consultant or project manager in the early phases of the project. Therefore, a
set of questions about consensus estimates was asked for each combination of project
phase and project role. Theindividual answer to each of theseisan Individual estimate.

These results are presented in amatrix, called the Individual estimates matrix.
In the Individual estimate matrix, the y-axis represents the roles of the team. The x-axis

represents the tasks they carry out. The number in each cell denoted the number of
experience questions available in that project phase (Figure 2.2). All of these questions
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were formulated in the following ways: “How much time/money/effort doesit take to
achieve thisor that?“ Contextual attributes, preconditions, constraints, and a best-before
date accompany each answer to such a question. If a sufficient number of employees

submit their own answers to such a question, the overall average becomes an approved
consensus estimate. These consensus estimates serve to improve the quality of project

bids, and they help project team members to estimate the efforts needed to carry out tasks.

26



LC

Experience numbers for Education Performer

Y-AXiS
Roles
Conception Initiation Realization Closure
Arouse  |Make Staff the |[Setup |Analysis Design |Realization [Test & [Implementation|Assess [Evaluate |Archive
Interest  bid& project  |project accept |and product project
contract evaluation
Account % 22 1 2 2 1
Manager
Business 2 1
Consultant
Project 2 22 25 11 1 1 3
Manager
Professional: 2 10
content
Professional: 2 10
design
m 2 10
Professional

Figure 2.2 Experience questions and answers in the Performer Individua Estimate Matrix (Van Adst, 2001, p.77)




Help fileswere provided. A question mark sign was put on Performer screens. Clicking
the question mark brings up a small popup window containing a layout similar to a
standard windows help file.

Furthermore, avery useful way of finding knowledge elementsis to capture the available
expertise. All knowledge elements are tagged with various keywordsin addition to their
titles and description. This tagging allows people to search on a given topic through the
list of all available knowledge elements and to generatealist of employeeswhom have

submitted knowledge elementswith that topic.

In addition to retrieving knowledge from Performer, employees can contribute
knowledge elements or therindividual estimatesin an easy way. They can dso add ther
opinions about certain knowledge elements. If a sufficiently large number of people add
their opinionsto specific knowledge elements, the vaue of those elements becomes more

evident.

In summary, Performer stores the information about the tasks that a certain role needs to
carry out for projects, such as prerequisites and deliverables. Theinformation is presented
in the Objective Matrix with the y-axis as the roles in the team and the x-axis as the tasks.
Knowl edge el ements including templates and best practices are provided. Individual
estimates about certain projects such as cost, efforts, and time are offered. These
estimates can provide reference for people dealing with similar projects. Performer can
be accessed in different ways. One can search by characterigtics of knowledge el ements

or even click on the cdl including the knowledge elements.

Employees can contribute knowledge elements and individuad estimatesto Performer. If a
sufficient number of employees submit their answers to one question, the overall average
become an approved consensus estimate. Smilarly, if there are many comments about a
certain knowledge element, the element is shown to bemore important. Another
important use of Performer isthat one could find knowledge elements by keywords and
find all the people whom have submitted similar knowledge elements.
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2.3.2 Implementation of Performer

In addition to the technical component of Performer discussed in the previous sections,
there are three mgor components that facilitate the successful implementation of

Performer. They are content, organizations, and culture.

Content

A senior employee was in charge of making an inventory of all available and useful
templates and best practice in the teams by interviewing employees and by evaluating
relevant documents. He was aso in charge of filtering all the knowledge elements and of
putting the most useful onesin Performer.

Organization

Different roles were assgned to different employees to assist the implementation of
Performer. For example, Performer Editor has edition rights such as adding sgnsto a
knowledge element and granting download access to employees. Performer Champion
makes sure that people remain motivated to use Performer. Performer Moderator carries
out all administrative tasks within Performer, such as re-arranging knowledge elementsin

the objective matrix and adding new roles/aspects/objectives etc.

Culture

The largest part of the budget for implementing Performer was spent on cultural aspects.

Many social activities were carried out to promote Performer.

First of all, the design of Performer was introduced to employees in regular meetings.
Second, Performer Champion held interviews and browsed through employees desks
and cabinetsto find useful knowledge. This process turned out to be a motivator in itself
because empl oyeesfdt that their knowledge was in demand. It also made them curious to
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find out just what was being designed and how much the tool could help them in finding
the necessary knowledge at each sub-phase of an educational project. Third, Performer
usage sessions were held. In thisway, employees could experience in adirect way just
how quickly certain types of knowledge could be traced. Most importantly, a statistica
counter was added in the main menu. Each time an empl oyee added a new knowledge
element, his counter of knowledge elementsincreased by one. It was easy to see who
contributed more and who contributed less. Therefore, the empl oyees were motivated to
contribute knowledge to move up in the ranks.

In summary, Performer captured process knowledge of educationd project deve opment
and presenteditin an easy and direct way. It helped di fferent roles of project teams
access knowledge for their tasks at different stages of the development process. In
addition to the technical systems, alarge amount of efforts were put into the socid
system for knowledge management. Different employees were assgned different roles to
facilitate the use of Performer. Performer was introduced in presentations and also
through interaction between Performer Champion and other employees. Most
significantly, the use of Performer and knowledge-sharing were motivating in two ways.
On one hand, employees felt that their knowledge was important through interviews with
Performer Champion. On the other hand, they liked to be ranked high for their
contributions of knowledge.

2.3.3 Reaults

The overall feedback for Performer was quite positive. Project experience became
significantly more positive for projectsthat use Performer. On an individual theme level,
the experiences about project management and the communication and the cusomer/user
relationship became more positive than those before. In addition, Performer allows

employees to do more much more in lesstime.

Generaly speaking, the researchers concluded that Performer positively affected the
development process and saved the userstime.
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2.3.4 Impacts on Our Study

Since our study is also in the domain of courseware development, the design of
Performer and the findings have great significance to our study. Through the interviews
with the employees, Van Aalst found that a lack of a certain kind of process knowledge
generated most problems in the project development. This type of process knowledge
includes interdisciplinary communication, multidisciplinary project organization, stress
due to time and budget constraints, and robustness of sophisticated multimedia tools.

Similarly, this knowledge may be important to our students too.

Furthermore, in Performer, employees contributed their experience mainly through
knowledge elements and through individual estimates. They can add best practice and
valuable templates to knowledge elements or submit their estimated time/money/effort to
reach specific objective. These methods are relatively easy and convenient and thus they

facilitate contributing knowledge.

Moreover, Performer has two interfaces. one for novice users, another for experienced
users. The two interfaces match different users’ needs and save them time searching.
Similarly, in the design of Knowledge Net, we may want to consider different users
needs.

However, Performer does not catch other kinds of project knowledge such as a scope
statement and design issues and process knowledge such as how to come up with the
design issues and how to solve them. In our study, we will try to catch that knowledge. In
addition, we plan to capture it in aretrospective way. The students are encouraged to
articulate what they think they should have doneinstead of what they actudly did, i.e.
“lessons learned”.
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2.4 Contributing To and Using a Shared Design M emory: Effectson L earning

Analysis and Design Skills

Daniela Giordano (1998) designed a shared memory system to offset some of the
cognitive biases and difficulties that novice desgnersfaced in information systems
analysis and desgn in one course at a collegein Italy. In addition, she conducted research
on how this shared memory system affectsindividua and organizational learning.

2.4.1 Design of StoryNet

The course under research wascalled Information Systems Analysis and Design in the
electronics and information engineering degrees at the University of Catania, Italy.
Basically, it was about modeling dataand processes operating on such datato design
systems that support theinformation requirements of abusness organization.

Giordano (1998) summarized common and recurrent difficulties and biases of novice
analysts and designers as bel ow:

Key difficulties:
1) Scoping the problem and performing problem decomposition.
2) Generating and testing hypothesis about the model of the system by robust
problem-solving strategies, mental model formation.
3) Reasoning on model completeness.
4) Lack of strategiesfor dealing with complexity.
5) Lack of familiarity with the domain.

Biases/ errors
1) “ Anchoring” : fixing theinitial model or hypothesis, failing to detect errorsor
weaknesses
2) Piecemeal modeling by “ literal translation” of nounsto entities and verbsto
relationships that leads to design sub-optimization.
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3) Biasesrelated to information overload, data availability and lack of feedback

4) Tendency to concentrate immediately on implementation issues at the expense of
high level analysis concerning the requirements

5) Working at too detailed a level

6) Lack of specificity in the universe of discourse (p.18)

StoryNet was designed to offset the above biases and difficulties encountered by novice
designers. It isashared desgn memory aiming at supporting both individual learning (by
promoting the ability to perform a deep, usercentered analysis of the business
organization, and to critique and verify the desgn) and organizational learning (by
facilitating the circulation, acquisition and transformation of design ideas and practices).

In the context of learning Information System design, it was beneficid to view projects
from different angles, e.g. the andysis of a certain typeof organization and a solution
adeguate or innovative of specific classes of problems. Therefore, the cases were linked
in hypertext so that they alow one to see how aspects are related in ill-structured
domains.

The primary organization subject of StoryNet was “stories’ and “episodes’ that mode
different organizations. They could be searched selectively according to the specific
categories. Attached were multimedia documents indicating the data models and
snapshots of the user-interface of an implemented prototype. Also, commentsfrom
authors about design issues or considerations were attached. Most importantly, each
design unit was linked to any design whose ideas had been used or taken into account. In
thisway, StoryNet was like an evolving system, made up of anetwork of annotated

design cases incrementally linked by the students.

To show how the precedents was taken into consideration, links were marked as “correct”,
“extend”, “detail”, “adapt”, “restructure” ...
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Furthermore, “design critiques’ were attached to the design representations. The critiques
were presented in a structured document, which addressed various dimens onsin the
design. For each dimension different aspects were suggested that might be taken into
account in order to justify the overall judgment. These guidelines were developed as an
implicit model of how an expert would approach the evduation of the design. Figure 2.3

depicts the architecture of StoryNet:

prototype
screen

Comments
: Episode
Design
Critique
aory Epl sode
- Episode
Project P
Description story
Comments
User interface story
Comese >

>

Precedent whose
design have been
takeninto

consideration

Figure 2.3 Architectureof StoryNet (Giordano, 1998, p.34)

StoryNet helped to offset thedifficulties and biases encountered by novice designersin
the following ways. First, in linking modelsto scenarios, it helped capitalize on the
previous experience of the learners. It offset the learners’ difficulty of lack of referent



knowledge. Second, it supplied enough variety in the examples of how the problem
domain was tackled which facilitated the re-use of drafted solutions and reasoning behind
the simple solution. Third, the story-based approach to structure requirements helped to
scope the problem, recognize its boundary and decompose problems and lessons. Fourth,
peer-review and collaborative annotation facilitated in evauating model correctness and

in cultivating communication skills.

2.4.2 Research M odé€l

The students were informed of the purposes of the course’ s shared memory. They
understood that they would beinvolvedin buildingit and using it. It was part of the
course requirements to contribute to StoryNet.

The researcher played the role of teaching assistant (TA) in the course. The students

could discuss with the TA about the project they wanted to develop. The TA would select
one or two relevant projects from the repository of former projects. It was the students
responsibility to insert into StoryNet at least one of the projectsthat they had reviewed
along with their own critique. Their critiques were based on a given guideline. In addition,
the students were encouraged to add any other dimenson they fdtlike. They were dso
required to contribute their own design project. Furthermore, they could use elements
from the previous projects, but were warned that the reuse waslimited and could be only

for didactic purposes.

The researcher considered the shared design memory as part of a distributed system.
Therefore, the study of its effects on individual and organizational learning should take
into account the desgn artifacts, the community of learners, and the shared design
memory. StoryNet was studied with an ethnographic approach, to understand the socid
factors and the cognitive factors governing the way it was perceived, used, and accepted
and in what respects it modified the pattern of informal exchange of information and
design artifacts among the students.
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Figure 2.4 depicts the relationship anong the shared design memory, thecommunity of
learners, and their design artifacts:

Shared Design . Case_Representation
Memory * Architecture
* Usability

* Support of

Contribute Are represented | Ofrganizational Iea_rning
and use . share_d_experlence
* providing elements
Design for reuse
Artifacts » Offsetting novice
/ biases
Community of -+ Reflection
Learners Produce
»  Group profile(background, experience)
» Attitudes towards the shared desgn memory
* Organizational learning
Feature * Emergent
Strengths design quality
Weakness » Generational
changes

Figure 2.4 Research Model for Studying the Shared Memory
(Giordano, 1998, p.48)

The relevant dimensions to the community of learners were the group profile, the
attitudes towards the shared memory and the overall organizational learning of the
community as awhole. Shared design memory supportindividual learning and
organizational learning by its case representation, its usability, its sharing of experience,
and its providing of elements for re-use etc.. The organizational learning embodiesin the
certain design artifacts such asits quaity and generational changes.

The study was organized in two parts. The first part addressed the relationship among the
individual characteristics, the use of precedents, the perceived difficulty of the desgn
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activities, and the attitudes towards StoryNet. It dso addressed theissues of how
StoryNet served to highlight design weaknesses in context, and to convey additional
design knowledge through formulated statementsto future students. The questionnaire
survey was conducted in this part. The second part was alongitude study based on
comparing the quality of designs across three generations of students whom have used
StoryNet. A feature-based approach was employed. Certain important features that
should be included in the design were listed. If the feature was presented in the design, a
1 would be given to the design. If not, a 0 would be given.

2.4.3 Results

From the questionnaires, it was found that the precedents were used mostly as exemplars
for which rules about structure and organization of the desgn were derived and asa
baseline for the quality standard to be achieved in the new design. In addition, the
students perceived the critique exercise as a useful means for learning to recognize and

avoid errors.

The design artifacts, after use of shared memory, showed significant progress. Some of
the individual weaknesses were offset and in the new generations as they became less
frequent. For example, the specificity in the language improved while the difficulties in
scoping the problems and performing decompasition were not perceived as much. This
progress demonstrated the organizational learning in the community of learners.

Giordano argued that the success of the shared memory was due to the belief that the
shared memory was not only StoryNet. Instead, StoryNet wasjust part of the distributed
system that kept track of what had been done and of the artifactsthat were being created,
augmented by the information in the links and in the design reviews. It aimed to develop
the continuity among generationsof designersand complement the communi cation
beyond the informal network. Around StoryNet was “the real, living and breathing
community” (Giordano, 1998, p.142). Activities such as taking with the professor,
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talking with the TA, watching the presentations of their colleagues, and engaging in the
process of learning were very important parts of the shared memory system.

In summary, the diversity of the motivations and of the ways of approaching the use of
precedents indicated that the students accepted the shared design memory. The
precedents were used as exemplars for design requirements. The critique exerciseshelped
the studentsto avoid similar mistakes from occurring in the precedents. As aresult, the
new design artifacts were improved from the old in many ways. Some of the individual

weaknesses were offset and some innovative ideas appeared.

2.4.4 |mpactson Our Study

Giordano’s study helped form ours, sinceit was aso conducted in a coursein auniversity.
Her results suggested that students accepted well a shared memory system and found it
useful for their project development. Similarly, our Knowledge Net may be accepted by
students if well-designed. Furthermore, she included the commentsfrom the authors

about design issues to help the students to see the reasoning behind the models. Similar

comments may be effective for our students too.

In addition, our study will contribute to the understanding of the application of
knowledge management in universitiesin a different way from hers. First, using the
shared desgn memory is part of the course requirement in her study. In our study, it is
volunteer action. We want to see whether the students will still approach knowledge
management systems without “push” from the instructor and whether the students can
find the useful information in the systems without directions from a teaching assistant, as
in Giordano’ s study.

Second, the commentsfrom the authors for the projects are mostly product knowledge
describing the features and the models of the products. However, in our study, wetry to
capture process knowledge including how to come up with design ideas, how to
communicate more effectively with teeam members and clients and how to decompose the
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tasks aswell. We will encourage studentsto recall this knowledge in aretrospective way,
i.e. what they should do ingead of what they did do. We feel that the process knowledge
isasimportant as the product knowledge in Giordano’s study.

In summary, works such as that of Ruggle (1998) and of O’ Dell and Grayson (1998)
provide us with knowledge about knowledge management application in industry. Van
Aalst’ swork enlightens us on the design of Knowledge Net for courseware development.
Giordano’s study has provided vauable knowledge about how students perceive
knowledge management systems and how the system affects their individual and
organizational learning. In addition, there are much literature about |earning theories such
as Stuated learning and anchored instruction (Garwin, 2000; Stillman et d, 2000; Aless
& Trollip,2001) and learning practices that may provide theoretical grounds for our
research.
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Chapter 3 Research Models

This chapter has three sections. Thefirst section outlines the design experiment and the
research questions. The second section describesin detail the design for Knowledge Net.
It isfurther divided into four parts. Thefirst part characterizes the 1S303a course. The
second part specifies the user scenariosfor Knowledge Net. The third part presentsthe
preliminary design of Knowledge Net. The fourth part describes the pre-test of
Knowledge Net. The last part clarifies the revision of Knowledge Net, following this
initial testing.

3.1 Design Experiment and Resear ch Questions

A design experiment method is employed in this research. Design experiments (Collins,
1998) are modeled on the procedures of design sciences such as aeronautics and artificid
intelligence. It is educational research experiment carried out in acomplex learning
context, which explores how a technological innovation affects student learning and
educational practice (Brown, 1992). The researchers have to consider the effects of
different educational objects on students' learning and practice. These educational objects
include the software system, lesson plans, curriculum sequences, activity structure as well
as other artifactsfor instruction (Bell, 1998).

Generally speaking, design experiments:

. Address learning programs involving important subject matter

. Are usually mediated by innovative technology

. Are embedded in everyday social contextswhich are often classrooms,

. Can serve as models for broader reform, and contribute ssmultaneoudly to

fundamental scientific understanding of learning and education (Hsi, 1998)
Basically, the researchers engineer the environment to promote learning. They take their

knowledge about learning, theories of learning, knowledge of practice and put them

together to figure out what they want to goonin there in order for learning to happen. In
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addition, predictions are made about what is going to happen as aresult of the different
thingsthat are going on. Then, one can study the how the environment facilitates learning
and answer questions within that environment (Kolodner, 1998).

Our design experiment was conducted in the | S303a course — Designing Learning
Activitieswith Interactive Multimedia at the University of Waterloo. Itis a project-based
course in which the students are required to design some learning objectsto solve
instructional bottlenecks for professors. We introduced a knowledge management system
called Knowledge Net in this course. Knowledge Net was designed based on past
literature of knowledge sharing, knowledge transfer and learning behaviors and used to
store past projects and comments from previous students.

The experiment was conducted at the fourth week of the classin which the students have
basic knowledge of the course. Inthat particular class, theinstructor reviewed the content
of last classfirdt, illustrated alittle bit about teamwork and planning and then introduced
Knowledge Net’s basic functions and purposes. After that, the students were asked to
browse Knowledge Net for half an hour and fill in a questionnaire for its usefulness to
their work afterwards.

In thisway, the classroom environment was engineered to be one with a computer system
storing past students comments and projects and al so the instructor’s minimal guidance
on this system.

The key research questions under investigation are:

1.Can students easily find the information in Knowledge Net?
2.Can they understand it?

3.Can they apply it?

In addition, we would also like to explore what theincentives arefor the students to share
and apply knowledge and how willing they will be to do so. Our god is to explore the
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students' ability to find, understand and their willingness to apply the information from
Knowledge Net with minimal guidance.

In addition, an interview was conducted with dl the students to capture their knowledge
in this course and feedbacks on Knowledge Net and the 1S303a course at theend of the
term. Through the survey and the interview, we studied how Knowledge Net worked to

facilitate students’ learning in the 1S303a course.

3.2 Design of K nowledge Net

3.2.1 The 1S303a Course

Knowledge Net is designed for a course at the Universty of Waterloo -- 1S303a,
Designing Learning Activity with Interactive Multimedia. It is sponsored by the Centre
for Learning and Teaching through Technology (LT3) at the University of Waterl oo.
Although it is an undergraduate course, many graduate students or graphic designers take
it for interest. It isa project-based course in which teams of students work with faculty
members to design and prototype educational multimedia applications for on-campus
courses. Faculty members who have educationd bottlenecks and areinterestedin
potential technology aids submit their projects to LT3. Then the students select the ones

they are interested in.

Usually 3 or 4 students form ateam. The team normally consists of students with a
variety of interests and backgrounds in technology, pedagogy, aesthetics and discipline
knowledge (Carey et al, 1999) so that they can bring different skillsand values to the
team. The faculty membersidentify the instructional bottlenecks to the students. The
team works closely with the faculty membersto design both educational and technical

solutions.

By the end of the course, a solution with its prototype has been devel oped and tested with
studentsin class. Developing the prototype is a process with alot of mini goals along the
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way. The students are required to complete the following milestones gradually as they

progress through their projects:

Scope statement: It summarizes the instructional challenge or bottleneck that the

project is supposed to address and the purposes/godss of the project (Liang, 2002).

» Learner Profile. It describes the learners’ characteristics, competencies, limitations,
and familiarity with the subject area (Alessi & Trollip, 2001).

» Storyboard. It describes each learning experience that users encounter in using the
learnware. It can be built with paper or computer.

» Prototype. It provides a basic solution for the instructional challenge. Although each

function may not be fully implemented, a clear picture of what the full product |ooks

like should be presented (Carey et al,1999).

The students will develop an understanding of the potential, the process and the limitation
in the multimedia educationd project devel opment, components of an effective desgn
and the learning process relevant to mediated learning (Light, 2002a) through completing

these milestones.

The following activities occur in a 13 weeks' teaching term for the 1S303a course(Carey
et al, 1999):

» Group instructions about the fundamentass of learning theories, instructiond design
and multimedia development. The students are required to complete the scope
statement. (three weeks)

» Faculty members, as clients for the teams, describe the learners, learning outcomes
and instructional bottlenecks to the students. The student teamsinterview the clients
and the students. They document learner profiles and design new scenarios with
Detail Kit, a performance support system. Furthermore, they design other computer-
based activities. (five weeks)

» Theteams construct paper prototypesto test critical portions of their designs. Each
team conducts a walkthrough session for the storyboard with one student from other
teams. (four weeks)



» Students present the prototype before theinstructor, clients and other teams. The
audience gives the recommendations for changes. The students document their
reflections on the overall learning experience in the course. (one week)

In summary, the 1S303a is a project-based course aming at training the students to design
interactive activity with multimedia. Participantsin the projectsin clude students, faculty
and professond staff in multimedia desgn. By deve oping prototypes for real world
applications, the students acquire design skills by applying their knowledge and reflecting
on their experience as a collaborative team. In addition, faculty members develop similar
understanding in multimedia design and get feasble solutionsfor ther instructiona
challenges. The prototypes completed in the 1S303a could serve asthe basis for future
application development. The project development at the 1 S303a accommodates both the
students and the faculty’ needs. Furthermore, it helps LT3 to establish arepository of
exemplary instruction and to encourage development and use of interactive multimedia
for support of learning and instruction (Light, 2002a). In a phrase, the 1S303a courseisa
“win-win” solution for the students, the faculty and LT 3.

3.2.2 User Scenariosin K nowledge Net

As Knowledge Net is mainly for the students of the 1S303a course, the design of an easy-
to-use system has to consider the needs of the students. Therefore, considerationsin the

design included the students' motivations to use Knowledge Net, their usage patterns and
how it could help them to achieve their goals.

Asaresult, we used the scenario-design methods in combination with adapting ideas
from other good designs, which were reviewed in the last chapter in the desgn for
Knowledge Net.

User scenario is a narrative description of what people do and what they
experience (Carey & Minstrell, 1996). By creating user scenarios, the designers
are forced to think from the perspective of the users rather than the context of



their design. Therefore, the final product will be more usable and acceptable by
the users.

The following are the user scenarios prepared for Knowledge Net:

Mike, Loraand T.J. arein the same group for the 1S303a course.

Scenario 1: Coming Up with Scope Statement

Mikeis anew student of the IS303a course at the Universty of Waterloo. Heisassigned
to write the scope statement for his group. “ Wel, what does scope statement look like
and what isit for?” He puzzles. “Oh, we may want to check the Knowledge Net.” He
turns on his computer and logs into the Knowledge Net and beginsto view the prototypes

and past design rationalesfrom aher teams.

“ Hereisone. ” Hereads aloud the scope statement. “ By the way, there areal so some
comments on how to write scope statement from the authors. * Scope statement should be
approved by the client as soon as possible.” Mm- | wonder why they say that? ... Hereis

astory of why.”

“ * There could be some gap in under standing the scope between the team and the
professor.” OK, | see.” “ So, ater my writing, | will submit it to theinstructor of the
1 S303a and aso the professor of our project. After they agree with it, we can begin to

work. ”

From this scenario, we can see that Knowledge Net not only provides Mike with past
prototypes and scope statements, which serve as exemplarsfor hiswork, but aso
comments from previous teams. Those comments remind Mike to deliver the scope
statement to and get approva from theinstructor and the client as soon aspossible.
Therefore, Mike gets some new knowledge, which he did not intend to get.
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Scenario 2: Using Voice as an I nteractive Technique

Mike and his group members are consdering whether to usevoiceintheir desgn. There
have been some arguments among them. Findly they decide to check previous work done
by other students. They log into the Knowledge Net. “ Well, there are so many projects.
How can we know whichis useful?” Lora asks.

“ Knowledge Net has a key word search function. Let’stry  voice’. ” Mike suggests.
After “voice” istyped into Knowledge Net, afew projects appear.

“ Let’stry thisone.” Mike clicks on one of them. It isakinesiology project, which used
voice as narration for the text. “ Here are some comments from thereviewers: * do not
read the text on the screen otherwise the audience may feel bored. * Thisisagood
suggestion. ” “ Let’stry the other project. They developed a prototype without using
voice. They considered * asour users are mostly distance education students, the
professor’ svoice istaped in all the lessons they have. As a result, we think it not
necessary to have the professor’ s voice again in this prototype. Rather we prefer themto
concentrate on the text and video. ' ” * Their situation is different from ours.” After
viewing afew prototypes using and not using voice and the comments, Mike' s group has

some ideas of how and under what s tuation voice should be used.

Scenario 3: Interface Design

Mike and his group members have conquered a few difficultiesin thefirst few stages of
the projects. Now they come to the design of the storyboard. “ Well, the instructor said
that other teamswould review our storyboard in the next class. Why don’'t we review it
first and fix as many problems as we can now? " Mike proposes. “ Great.” CriesLora.
Then the three of them go through the storyboard and look for problems.

“ Three heads are still limited. ” Mike says. “ Let’s search on the web about what other
teams have done. ” T.J. types*“ interface design” in the keyword search. Then afew
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projects come up. “ Let’ssee thisone. * Our reviewer reminded us that clarification with
the users about their positionsin their browse was necessary. Thus, we put a subtitle for

each page.” ”

“ That isagood idea. We did not have any titlein our pages.” T.J. notes. ... After
reviewing afew interface design comments, they have some basic ideas of the common

problemsin user interface design and solutions.

Scenario 4: Drafting Design Rationale

The development of the project approachesits end. The team presented their project in
class last week. Now it istime for writing desgn rationales. Although Mike' s group
knows that design rationale should be written al along the way of the development, they
did not have timeto do so. Now the due dateis near. “ Hey, it is hard to think back on all
the issues that we have discussed. | do not even remember what we have consdered and
what we have not.” T.J. cries. “ Well, it isfortunate that the Knowledge Net has recorded
all thediscussions. ” Laurareplies. * That iswonderful. Let’s check them and hopefully
we could remember what we have discussed and concernedin the design process. ”
Through the record of the discussion from Knowledge Net, Laura and Mike reorganise

some issues they have discussed and put them into the design rationale.

From the above scenarios, we can see that Knowledge Net is mostly used in the

following ways:

1. Itisarepostory of the IS303a projects. Previous projects serve as exemplars
for students in the 1S303a course. Through these projects, the students devel op
better understanding of what their future projects should look like and the
instructors' requirements. In addition, it helps the students to accomplish their
milestones. For each milestone, the students can check works of other students

to get some hints.
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2. Comments from previous students serve asreminders and warningsto new
students. Because of the similar contexts of projectsin the 1S303a course,
students over generations are likely to encounter similar problems. Therefore,
anew problem facing today’ s students might have been experienced by
previous students. As aresult, the comments from previous students of what
they did and their results could be a great help to new students. In thisway,
new students could adsorb some lessons learned from previous students and
thus avoid some unnecessary mistakes.

In addition, the students can also have aview of the common problems
occurring in different phases of project development and watch out for them as
their projects progress.

3. Students can search Knowledge Net through the keywords of the comments.
In thisway, they can more easily get the things they arelookingfor.

4. Knowledge Net records discussion for the students. When the students need to
revisit their discusson and recall their key consderationsfor the project in the

past, they could track it through Knowledge Net.

3.2.3 Preiminary Design of K nowledge Net

We incorporate the functions derived from the previous scenarios to the desgn of
Knowledge Net. One thing to clarify isthat Knowledge Net is not an isolated application.
It works hand in hand with other applicationsin the 1S303a course to facilitate teaching
and learning. Currently, two applications are used in the 1S303a — Discussion Forum and
Detail-Kit. Through Discussion Forum, the students and the instructor can hold on-line
discussions. The students can ask the instructor questions or discuss issues with peerson
line. Detail-Kit is a performance-support system, which aids studentsin drafting their
learner profiles. Therefore, we are not going to rebuild the functions that have already
been embedded in Discussion Forum and Detail-Kit.



First, Knowledge Net is designed as aweb application, which allows both the students
and theinstructor to accessit 24 hours a day, seven days aweek. This provides the

flexibility to access the information any time and anywhere.

Second, the main page is designed as a big iceberg. It denotes that each person’s
knowledgeisjust like thelittle tip of the iceberg. Unless one absorbs knowledge
from other people, he cannot learn all that is necessary for the project (Figure 3.1).
The main pageis divided into three parts. Thetop partis the welcome message to
the users. The left part shows the directory of Knowledge Net and links to other
software and useful websitesin the course. Theright part isthe detailed content of
the category that oneis currently in. By clicking any links on the left hand Sde,

one can view its content on the right hand sde. Such aframe can ensure students
know where they arein searching the Knowledge Net. Asaresult, itis easy for
them to go to another directory.
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Figure 3.1 Main Page of Knowledge Net
Third, anintroduction is linked to the main page. It introducesthe am, the basic

functions, relevant software and the structure of Knowledge Net so that the students
know what the system is for and how to accessit (Figure 3.2).
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Figure 3.2 I ntroduction of Knowledge Net

Fourth, since the student treats worksfrom previous students as exemplars and uses the
attached comments as referencesin building their milestones, information in Knowledge
Net is organized according to the milestones and mgjor themesin thiscourse. It is
composed of four parts with each part containing relevant stories and experiences from
previous students asfollows (Table 3.1). “ Scope statement”, “learner profile” and
“design” dl target at helping the students to accomplish their milestones. According to
Van Aast( 2001), England and Finney(1996), project management islisted asthe first in
the disciplines required for multimedia courseware. Therefore, “Project management ” is
listed as one category in Knowledge Net. Since desgn activity ismore complex than
other milestones, it includes dimensionsin both technology and learning activities. Thus,

we divideit into four parts. They are technology, learning activity, interface and process.
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Name Content

Scope statement | dentify bottleneck, communicate with clients and
define scope for the project.

Learner profile How to collect good learner profiles, what is a good
learner profile and how to design the project
accordingly

Project Management How to breakdown the task and the estimate timefor
each phase

Design

Technology Trade-offs of different technol ogies

Learning Activity Interactive learning activities and their contexts

Interface How human and computer interacts and key thingsin
interface design

Process Prepare before the design starts

Table 3.1 Structure of Knowledge Net

Fifth, the students' comments are denoted by threads in Knowledge Net. Each has
atitle exposingits main content. These comments are collected through the
researchers’ interviews with previous students and recorded by the researchers
with verification and approval to publish on Knowledge Net from previous
students. These comments contain both project knowledge including the issues
about the features of the prototype and process knowledge including how to come
up with design ideas and how to communicate with clients.

Sixth, as past projects are treated as exemplars for the students, alink to the
project’ s website was put beside the students' comment as Giordano(1998) did in
StoryNet. In thisway, the students can click to have alook at the project and
develop a better understanding of the context in which the comment is written
(Figure 3.3). Furthermore, a symbol characterizing each project is provided beside
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the comment so that the students can have a picture for the project in their minds

and recognize it quickly while browsing through the comments.
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Figure 3.3 Students Commentsin Knowledge Net

Seventh, according to O’ Dell and Grayson(1998), for effective knowledge
transfer, the knowledge recipients have to trust the providers of the knowledge.
Therefore, pictures of the teams who make the comments and their names are
presented beside the comments. Through the lively persona pictures, we want to
convey the information that the comments from previous students are true and
based on redl life experiences. As aresult, the studentsmay trust the information
more.
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Eighth, Knowledge Net is linked to related software and webstesfor the 1S303a
course. It islinked to the | S303a home page, Discussion Forum and Detail -Kit. It
provesthat Knowledge Net is not an isolated application. Rather it is part of a set
of toolsfor the 1S303a course.

Ninth, a knowledge map is provided for the users. According to Davenport (1998),
knowledge map serves like a Y elow Pages directory, which lists the knowledge
available and points it. Through it, the users can have a clear vision of what
knowledge is available and how they are categorized (Figure 3.4). Therefore, they

can find it more quickly.
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Figure 3.4 Knowledge Map



Due to time constraints and thelimited content in Knowledge Net, a searching engineis
not implemented. It will be implemented when the repository of comments and projects

reach a certan extent.

In summary, Knowledge Net is designed to support user scenarios. It contains four
categories and some subcategories. Under each category, there are past students
experience and comments about the project development process. Attached isalink to
the project’swebsite. A knowledge map (site map) is provided for the usersto develop a
clear idea of the content in Knowledge Net and therefore to search more eesly.

3.2.4 Pre-test

To ensure Knowledge Net contains the right content for users and is easy and
friendly for searching information, a pretest was conducted before the design
experiment in the 1S303a course. It could clarify some of the designer’
assumptionsin the design of Knowledge Net and find out whether the design
could fully facilitate the use of the students.

Three students -- John, Mary and Alan (anonymous names) participated in the
pretests. All of them have taken the 1 S303a course and have worked in Centre for
Learning and Teaching through Technology at the University of Waterloo for a
certain period of time. Therefore, they were familiar with the domain of
multimedia interactivity for learning.

Thetest was conducted individually. (Details of the process and the results of the
pre-test are presented in Appendix I). The three students were given the following

three scenarios for searching information from Knowledge Net:
1. Suppose you are anew |S303a student. Y ou attend classes and are assigned a

project. However, you are not very sure of how to do the project. The
instructor asked you to hand in your scope statement in two weeks. You are
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provided with Knowledge Net, which stores the experiencefrom previous
students. What will you do?

2. The scope statement is finalized. Now the instructor asks you to write the learner
profiles and turn them in two weeks. What will you do?

3. The scope statement and the learner profiles are well done. Now, you haveto sit down
and start your design. Y ou do not know what activities you are going to include and
what technology you are going to use.

The researcher observed the students' behaviors as they searched the information from

Knowledge Net. Then the following questions were asked at the end of the search:

1. Canyou easlly find the information in Knowledge Net?

2. Canyou understandit?

3. Would you apply that information if you had it while developing your project in the
1S303a?

Theam of the three scenariosis to smulate the design experiment for the 1S303a
students. The three questions target at testing the vdidity of the content aswell asthe
usability of Knowledge Net. After the students used Knowledge Net, a discussion about
the functions and suggestions towards Knowledge Net was conducted. The result from
the observation and the discussion was consistent. Most of the students felt that they
could easily find the information in Knowledge Net and understood some of it. Mary fdt
that she could apply the knowledge given more details. Andy wasvery interestedin
individual 1S303a project. By viewing those examples, he fdt that “the students may get
a better idea of what is expected in the course”. He recalled the time when he was an

| S303a student. “We knew we had those milestones such as learner profiles and scope
statement. However, we did not have a clear ideaof what was expected because there
were no past examples. ”

The students most difficulties and proposed solutionsin usng Knowledge Net are
summarized below. The problems are categorized into content and usability problems:
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Content Problems

1. The commentsfrom previous students were presented under categories such as
scope statement and project management. But Knowledge Net does not explain to
the users what the category means and what it contains. John and Mary proposed
that, for example, the students might not know what a scope statement is and how
to prepare agood one. As aresult, adding an introduction part in every category,
which introduces basic concepts and the content in this section, is essential.
Similarly, adding a summary at the end of each category helps to clarify
fundamental steps for the task and helps the usersto review why what they have
read isimportant.

2. Similarly, Mary deemed that all kinds of opinions from different teamsfor the
same matter might confuse the students. Instead, a summary of the ideal waysto
carry on different tasks such as developing scope statement, learner prafiles,
comparing different technologies for the project might be presented before al the
testimonies of different teams.

3. The three students felt that some comments were too brief and need more
explanation. For example, John felt confused about one comment in learner
profilesindicating that “use a larger sample for learner profile”. He wondered
why alarge sample would be beneficial.

4. Some of the terminologies in Knowledge Net needed explanation. For example,
previous students mentioned “ webCT front end” and “ flow diagram” technology
in designing the prototype. However, for new students, those words may be
foreign.

5. The sequence of subcategory under “Design”. Under the category of “Desgn”,
“Technology” appearsfirst and “Learning activity”, “ Interface” and “ Process”
follow (Table 3.1). John considered that the sequence of these subcategories
should be reorganized according to the sequence of the tasks. “Process’, which
explains how ateam prepares for the design of the prototype, should come first.
Followed should be “Learning Activity”. After what kind of learning activities
should be involved is decided, one then considers “Technology” and “ Interface”.
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In thisway, the sequence of the subtasks of design process is more clearly

presented.

6. The content under “Project Management” was not enough. John and Mary

assumed that this part describe how to break down the proj ect and manage the
tasksin atimely manner. However, there was only one thread about coding and
debugging, which did not meet John’s needs.

7. Andy proposed that for the students who have | ess knowledge about multimedia,

an example or alink to resource pages might be very helpful. For example, if one
needs to compare HTML and Flash, it would be helpful to view the products
developed with HTML and Flash. In addition, relevant websitesincluding details
about the software may be very useful. For example, www.macromedia.com or

www.flash.com may contain alot of interesting things about Flash.

Usability problems

1

There was alink to each project beside each paragraph of comments. However,
John failed to notice it. Therefore, he suggested the link be clearly demonstrated
to the usersin the introduction of Knowledge Net.

2. Knowledge Net did not introduce the functions for Detail -Kit.

Andy felt that if severd threads comment on the same thing, they should be
combined.

Andy suggested an index of all the threads (hyperlinks) in one category be
presented at the beginning of each section. Inthisway, the students could have an
overall view of the content of this section and click to go to the information of

interest quickly.

In summary, the three students participated in a usability test of Knowledge Net and
frankly shared their opinions and proposed s gnificant suggestionsfor improvingits
content and usability. Generdly speaking, there appeared to be more content problems
than usability problems. Some assumptionsfrom the designer were not vaid. These
assumptionsinclude: the students should have certain knowledge towardsthe
terminology used in class such as scope statement and learner profile; the students know
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what Detail Kit is; the students know the difference among different technologies such as
HTML and Flash.

3.2.5 Revision

After careful consideration of the pre-test, we made the following revisionsin

Knowledge Net. We divide them here into content revision and usability revison.

Content Revision:

1. A paragraph of “instructor’s briefing” was added to each section (Figure 3.5). It
introduced the content, defined key words such as “ scope statement” and pointed out
the importance of this section. Hopefully, the students could develop someinterests
towards this section after reading it. In addition, to make the briefing more real and
convincing, we put an 1S303a instructor’ s picture beside it. To avoid possble biasesit
may have on students’ attitudes towards Knowledge Net, we used the picture of a

previous | S303ainstructor, who was unknown to the 1S303a studentsin Winter 2002.
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Figure 3.5 Instructor’ s Briefing
2. Samples of the technologies were presented. Samples of projectsusing HTML and

Flash were presented to give the students areal feeling of what those technologies
could do (Figure 3.6).
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Figure 3.6 Samples of Works with Different Technologies

3. The sequence of the categoriesin “Desgn” was reorganized asfollows (Table 3.2).
“Process’ was renamed to “Learning analysis’ for it better described its content.
“Learning Analysis’ came before“Learning Activity” and “Interface’. “ Technology”

camethelast.

Name Content

Scope statement | dentify bottleneck, communicate with clients and
define scope for the project.

Learner profile How to collect good learner profiles, what is a good
learner profile and how to desgn the project
accordingly

Project Management How to breakdown the task and the estimate timefor
each phase
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Design
Learning Analysis | Prepare before the design starts
Learning Activity Interactive learning activities and their contexts
Interface How human and computer interacts and key thingsin
interface design
Technology Trade-offs of different technol ogies

Table 3.2 New Structure of Knowledge Net

4. More content was added into Introduction. They included introduction to the

hyperlinksto different projects beside each thread and thef unctions for Detail Kit

and Discussion Forum.

Usability Revision:

1.A list of the threads (hyperlinks) was added to the beginning of each section (Figure

3.7). Inthisway, the students could have an overview of the content in this section

without browsing the whole page and could go to any thread easly by clicking on the

list.
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Figure 3.7 A List of Threadsin One Section
2. Different threads about the same problems are combined. For example, both the
volcano and learning language teams discussed issues of auditory channels. Thus,

these two threads were put together (Figure 3.7).

Unsolved problems:

The students felt that the content in project management was not enough. However, the
content of Knowledge Net was based on interviews with past 1S303a students. Those
students hardly articulated any experience in project management. Therefore, it was
difficult to get more content in project management from past students. Similarly, some
comments needed more explanation. However, because past students were not available
on campus at the time, further interviewsfor thelr comments on previous projects were

not feasible.
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After the user-scenario design and pretest, the design of Knowledge Net was finalized. It
was implemented and ready for test in the | S303a coursein Winter 2002.



Chapter 4 Data Gathering and Results

This chapter has four parts. Thefirst section introduces the data collecting procedures
including the questionnaire survey and the qualitative interview. The second section
presents the result of the quantitative survey. The third section presents the result of the
gualitative interview. The fourth section concludes the findings from the questionnaire
survey and the qualitative interview.

4.1 Data Gathering

Eight students registered in the | S303a course at the University of Waterloo in Winter
2002. All participated in the design experiment. Among them, half were female and haf
were male. Therefore, a gender balance was reached in the design experiment. All of
them were undergraduate students from a variety of disciplines including computer

sciences, electrical engineering, geography, and art. They were divided into three teams.

Our study employed both the qualitative and quantitative research methods. The
following is the scheduled time line for the activitiesin the 1 S303a course, including the
guestionnaire survey and the interview (Light, 2002b).

Week 1 (Jan. 8)
* Course Introduction
* Understanding How We Learn
Week 2 (Jan. 15)
* What is Learnware?
» Exploring Learnware (MERLQOT)
* Learnware Walk-Throughs
Week 3 (Jan. 22)
* Project/Team Assignments
» Working on Teams — Creation of Team Profiles

* Teambrainstorming and initial project planning (Project Management)
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*  Scheduled Meeting with Faculty Member Client
Week 4 (Jan. 29)
*  Browse Knowledge Net and fill in questionnaire surveys
* Learner Profiles
* Learnware Analysisand Preliminary Gantt Charts
Week 5 (Feb. 5)
* Initial Soryboards
» Team presentations of Learnware Reviews and Project Plan
Due: Scope Satement/Sakeholder Identification, Gantt Charts, Learnware
Analysis, Learner Profiles
* Scheduled Meeting with Instructor and Faculty Member Client
Week 6 (Feb. 12)
* Turning Soryboards into Paper Prototypes
Week 7 (Feb. 19)
* No Classes - Reading Week
Week 8 (Feb. 26)
» Critiques of Prototypes
» ldentifying Available Learning Technologies
Week 9 (Mar. 5)
» Evaluation
*  Scheduled Meeting with Faculty Member Client
Week 10 (Mar. 12)
* Revising the Prototypes
Week 11 (Mar. 19)
*  Scheduled Meeting with Instructor and Faculty Member Client
Week 12 (Mar. 26)
* Work on Prototypes
Week 13 (Apr. 2)
» Team Presentations of Prototypes/Design Rationale

*  Qualitative I nterview with the students

66



By the time of the questionnaire survey, the students had learned basic concepts of this
course and ideas of the essential process for their projects. In the survey, the students

were asked to browse Knowledge Net for hdf an hour and tofill in aquestionnaire. The
guestionnaire was designed with both multiple choice and open-ended questions

(Appendix I1). The main purposes of the questionnaire survey were to examine: Can the
students easily find the information they want in Knowledge Net? Can they understand it?
Can they apply it? Are they willing to retrieve the information from Knowledge Net and
also share their information with others? Most of these questions were designed as

multiple choice onesin order to accurately measure the students evauation of

Knowledge Net.

In addition, some other questions were aso explored. These questionsinclude: The
students evaluation of Knowledge Net (their favorite and least liked parts) and their
expectations towards Knowledge Net and the 1 S303a course. Most of these questions
were designed as open-ended ones so that they might better give the students latitude to
express themselves freely.

The multiple choice questions applied Likert Scale response formats ranging from

“ totaly disagree” (1) to*“ totaly agree” (5). The choices were given right after each
statement in order to avoid ordering problems arisng from the need to transfer answers to
another sheet of paper.

Furthermore, to prevent any personal influence by the researchers on the students
evaluation on Knowledge Net, the instructor conducted the survey. To obviate possible
bias from the student, the instructor instructed the students that the survey was
anonymous and that their attitudes towards Knowledge Net would not have any influence
on their gradesin this course.

In addition to the survey, a qualitative group-interview was conducted with dl eight

studentsin their last class. Both the instructor and the researcher conducted a face-to-face

interview. The interview’s aim was to comprehend the students' accumulated experience
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and knowledgein this course, their ability to apply past students' knowledge and their
attitudes towards sharing knowledge.

The group-interview was conducted by the means of the“DRASTUK!” protocal, an
event-based, retrospective, and narrative approach (Carey & Maclean, 1993). Withthis
approach, the students were encouraged to recall and elaborate on theimportant moments
when their team made decisionsin the development of the project. By doing so, the
issuesthat were vital to properly understanding the design could be reconstructed.
Compared to using short statements, the storytelling feature of this approach is more
effective in identifying the design problem, possible solutions, and the criteriafor
evaluating said solutions. The key elementsin the DRASTUK! protocol are listed bel ow:

D- Designersdeliberate over adecision. This can also describe a Stuation where a
single designer is working out theissues affecting his/her decison on their own.

R- Reviewersraise anissue. Desgners externd to the desgn team areinvited to ook
at the design and they raiseissues about a desgn decison.

A- Attribution. A design decision is determined by events beyond the designer’ s control
and for reasons beyond the context of the design. As such, thedecision can be
attributed to some factor external to the design.

S Special knowledge. New knowledge gained by the designersis used to shape the
design decision. More specifically, this knowledge can be described as something
that other designersare not likely to know.

T- Testing. Formal evaluation of the design onits target population or an appropriate
analog raised issue with the design.

U- Uncertainty. The designer implements adesign that may work, with known
uncertainty about whether or not it isthe “right” way to go. For example, the
decision may be determined by resource limitations.

K- Kludge. The designer implements a design that may work, but is unsatisfied with it.
Given more time and resources, a better desgn would have been implemented.

I- Inspiration. The designer implements a design that isinnovative, and of which
he/she is particularly proud.

68



In summary, the DRASTUK! protocol facilitates the researchers to probe the students to
articulate their design decisions in aretrospective way. In thisway, the students articulate
which decisions were made under which situations with which constraints. Since the
project was aready developed, they could retrospectively articulate issues raised by the
design process. If they could doit a second time, what would they do? Furthermore, some
innovative ideas could be illustrated.

4.2 Questionnaire Survey Result

The results of the questionnaire survey are presented in Appendix 111. Now, let usreview
our research questions: given that theinformation is process and product information
about projects from past 1S303a students and is presented in their commentsin
Knowledge Net,

1. Can the new students easily find the information they need?

2. Canthey understand it?

3. Canthey apply it?

4. What motivates them to access the information and apply it?

The students registering in the 1S303a coursein Winter 2002 arelike new students that
access Knowledge Net to accomplish their milestones and projects. From the survey, we
could see that most of them (87.5%) felt that they could easily find the information they
wanted from Knowledge Net (Figure A.1 in Appendix I11). 87.5% articulated that they
could understand the content in Knowledge Net (Figure A.2in Appendix I11). 87.5% felt
that the content in Knowledge Net could be applied totheir projects. Most of the
motivations for using Knowledge Net came from their findings that theinformation in
Knowledge Net was useful and that it could provide them shortcutsfor their projects.
Another important motivation was the belief that the comments from other students were
true. Some other reasons mentioned were theinteresting components of theinformation

and the experienceit provided.
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The results from the survey indicate that the desgn of Knowledge Net wasjudged to be
friendly and easy for the usersto understand. The information on process and product
knowledge presented in previous students comments seemed to bewidely accepted by
the students. In addition, it was perceived to be applicable by the students.

The motivations for using Knowledge Net, consistent with the findings from O’ Dell and
Grayson(1998), come mostly from the usefulness of the information. From literature
review, we can see that O’ Dell and Grayson claimed that successful knowledge
management systems should provide intrinsic incentives for people such as assisting
them to do their work more efficiently and for that work to be of ahigher quaity.
Artificial incentives can not go very far in motivating people.

Similar with their findings, in our survey, the usefulness and the authenticity of the
information in Knowledge Net are the major motivations for the students. Previous
students’ experience is viewed as a very important source of experience. Moreover, the
content of the information (boring or interesting) is very significant as well. One student
suggested that more details could be given.

Most of the students (87.5%) would like to share their information. The most

motivational factor isthat sharing itself can facilitate them to understand their work and
goals better. The other two major motivators are their belief that sharing information can
provide a satisfying experience and their willingness to exchange information with others.
There was only one student who mentioned that the request from theinstructor might
motivate him.

Generaly speaking, the students expected both product knowledge including examples of
projects and project feedback and dso process knowledgeincluding project management

from Knowledge Net.

From the perspective of the content of Knowledge Net, we can see that it can be
improved in the following ways. The students expected to learn learnware techniques and
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project management including a scope statement definition and planning, time
management, and teamwork skills from the 1S303a course. Knowledge Net presents the
information using a scope statement, alearner profile, a project management layout and a
design process. Thereby, it met the students' requirementsfor the coursein the
perspective of learnware techniques and of a scope statement definition. However, the
category of project management contains only one thread on coding and debugging.
Therefore, it could not satisfy the students needs for learning planning, time
management, and teamwork skills. Adding more contentin project management will add
value to Knowledge Net. However, although there isagreat demand for information
about project management, this kind of information seemsto be difficult to articulate and
to share. The information collected on project management is the least among all the
information we gathered from the previous students. Thus, how to collect more
information about project management isworth exploring.

In addition, the students expected past experience and definitions for terms and process
(steps) in designing learnwares in Knowledge Net. Past experience includes past mistakes
and hitches, common problems and challenges, example of projects, project feedback and
tips and advice. Knowledge Net contains past experience including the students’ view
upon their mistakes and hitches, their alternative methods of doing thingsif given a
second chance and feedback from the reviewers. It dso contains example projects.
However, thereisnot enough information about definitions of terms, summary of
common problems and challenges and tips and advice. The reason for the lack of
definition of termsisthat we assume that the studentswill master those termsin class.
Since Knowledge Net was considered to be a complementary tool for class, it did not
include the same information in class. However, we found that the students were not very
clear about the terms they have learned from classes or textbooks. Therefore, defining
relevant terminologiesmore clearly, adding a summary of common problems and
challenges and providing tips and advice will be an asset to Knowledge Net. Instead of
being a complementary tool for the 1S303a course, Knowledge Net should be atool that
helpsto review al of the in-class content.
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Furthermore, the students also articulated their favorite parts and least liked parts of
Knowledge Net. They liked the design process part and the introductions in Knowledge
net themost. Some students dso mentioned the scope statement, the personal experience
section and the interface structure. Their least liked parts wereitssmall amount of cases,
an unclear explanation for the Detail Kit and the project management section. Actually,
the functions of the Detail Kit were clearly explainedin theintroduction of Knowledge
Net. Maybe some students failed to notice the fact. Therefore, adding more cases and
information about project management to Knowledge Net will be beneficid. In addition,
the location of the Detail Kit information should be reconsidered.

In summary, from the survey, we can see that Knowledge Net has reached its basic goals:
enabling the students to find, understand, and apply information. Most of the students
were willing to access and share information using Knowledge Net. The authenticity and
usefulness of the information isimportant. In addition, the students articulated their
expectations towards the | S303a course and towards K nowledge Net and al so provided
evaluations of different parts of Knowledge Net. Their evaluations offer invaluable

resources for future revisions of Knowledge Net.

4.3 Interview Result

To capture the valuable knowledge created and accumulated by the 1S303a studentsin
Winter 2002 and to explore the concerns underlying ther initial answersin the survey, a
group-interview was conducted. Some of their answers involved the possibility of

applying the information in Knowledge Net and their opinions towards the 1S303a course.

The interview was conducted in the | ast class of the |S303a course after the students
presentations of their prototypes. Both the researcher and the instructor conducted the
interview. To motivate the studentsto share information, pizzas and non-alcoholic drinks

were provided.
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The results of the interview can be divided into three parts. All the namesin the interview
are anonymous. Thefirst part presents the useful knowledge accumulated by the students
during the semester. The second part presents the students' discuss on about whether the
previous students knowledge could be appliedif it was available. Thethird part presents
the students' reflection on the portion of the | S303a course relevant to Knowledge Net.

4.3.1 Useful K nowledge for New Students

Encouraged by questions according to the DRASTUK! protocol, the students were able
to recall the important moments of their projects. The details of the interview are
presented in Appendix 1V. The following iswhat they thought might be valuable to

subsequent studentsin this course.

Communication with the client

The students felt that communication with the clients was pivotal to the success of the
project. Sometimes, the clientsmight have a totdly different idea from the students of
what thefina product should belike. The gap would severdy block effective
communication between the two and hinder the progress of the project. Betty described
the circumstance of how her team encountered the above problem in the following

paragraphs:

Betty: We were getting frustrated. We didn’t know what was going on. We kept on
going to our clients all the time. And we were never getting anything back.

We sent him (the client) an e-mail. | listed to him everythingwe needed from him
exactly. “ Tell methis. Tell methat.” And | basically said “ can you giveit to me
by tomorrow?” We have been asking him for three weeks (the whole time). But
we did not lay [it] all out in the e-mail directly “thisis what we need you to give
us’.
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And hisreply was our “a-ha” moment. He was like “ why are you guys asking for
all these contents? | don’t think you are supposed to get anything done, like any
kind of working model.

That, to uswasour “a-ha” moment because then we could under stand where our
problemswere all along because it wasn’t us having problems communicating so
much. ... It was morethat [what] he had in his mind [was] completely different
than [what] we had in our minds[about] what our final results[were] are
supposed to be. So he didn’t answer the questions in theway we were looking for.

When asked their suggestions to the new students for avoiding this type of problem, they
proposed the following methods: specify the requirements on paper, have a third person
observing the meeting with the client, and go through some previous projectswith the

client:

Betty: We went to the client so many timesto try to get that [ -- the requirements
for the project]). For us, if we had tried to put i [them] down on paper, ‘see, this
iswhat we tried to do’, hewould have understood more.

Betty: The only thing | regretted is that the instructor volunteered to sit in the
meeting with us for a few times. But we did not let her come because we thought
we could solve the problems ourselves. The only thing | could possibly suggest is
that to have another person therg| -- in the meeting with the client], maybe she
[or he] could point out the fact that he[ -- the client] wasn't looking at it the

same way we were looking at it.

Gorwin: Or going through with him with an example of previous project. “ Thisis
what we need in a month and a half.”
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Storyboard

The students recalled that they did not realize the importance of the storyboard (paper
prototype) until later in the semester. If they had drafted the storyboard earlier, they
would have had more time to correct their mistakes and to deliver a better project.

Researcher: If | ama new student, want to learn from you, andwill really believe

in what you say, what will you tell me?

Glasha: Content and paper prototype. Up until the instructor showed us the paper
prototype, that day or that night, we really didn’t know we were supposed to do

[it].

Betty: Aswe move to the deadline, some of the thingslike storyboard ... Although
it is hard to conceptualize things, but actually sitting down and even doing a
paper one will help usto have an idea of what is built and [to] get things done.

Furthermore, some hoped that the prototype could be due earlier so that they would not

bump into problemstoo late.

Betty: Thefinal quality of our project would be better if we have moved some of
the things up earty [earlier]. We would have run into some of the di fficulties we
ended up running [into] at the end of the term earlier and we wiH [would still] be

able to incorporate those changes.
What the students said can be summarized into two major lessons. They learned that

effective communication with the clientsis key to get the content for the prototype and
that work on the storyboard should commence earlier.
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4.3.2 Applicability of Others' knowledge

After sharing useful knowledge learned from this course, the students were asked that if
this knowledge had been stored in Knowledge Net or told to them by other students,
would they able to apply it in their projects? M ost of the students said that they would
not be ableto useit. There are avariety of reasons. Betty and Gorwin believe tha itisa
learning process where sdf-experience is more valued than the experience of others.

Researcher: Would it be helpful if someone had told you (some of the knowledge
you have just sharedwith us)? For example, if someone told you that
implementing the storyboard teek [takes] a long time, would it help you to do
better with your project?

Betty: You mean “ start earlier” ? No, | don’t think so. | think if there are some
deadlines [such] that you have to present something by a certain date, that will
make me start early. But if somebody just tellsme “ O-Oh, it is going to take long
time. You' d better start early” . Sometimes maybe that really helps. Like CS241
[-- a course], they told you about the horrors of assignment 5 from the beginning
of the year. You hear horrible storiesfrom everyone. Yes, | started assignment 5

and got it out. But other than that, | will not.

Gorwin: | think it ispart of learning. Like students from this Internet [ presented
in Knowledge Net], they told you that were hard. | won't listen to them, right?
Even if every student told me that | need to do it quickly, | don’t think I would
have followed them.

One reason accounting for belief in self-experience may be that the students do not

believe that the lessons and failures from other people will actually apply to them. Instead,
they think that those only apply to other people.
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Researcher: If the instructor says something, will you believe her?

Betty: | would think maybe it istrue generally, but not it is going to necessarily
apply to me. Aswe have talked about different rules people can have, OK, those
areold ... something happened or may happen. Well, let’ sseehow it works for us.

Gorwin: Evenif, like | am sure that we were told to expect problems, but we did
not really think WE will [would] experience these things.

Gorwin stated that he would not easily believe in the information from the Internet unless
he knows the person sharing the knowledge. He felt that face-to-face contact wasmuch
more convincing than contact with people using the Internet.

Instructor: Do you think [that] if you spend more time and depth on those [ past
projects] likein terms of what we did in learnware analysis, should we analyze
some of those past projects?

Gorwin: | think itwould be niceif you could have them [the students] comein
and talk.

Gorwin: By talking to them, it is more believable. | don’t know why | don’t
believeit [-- information from Internet] . Sometimes| just prefer to talk to them.
It's more believable.

Researcher: What kind of information will you believe?

Gorwin: | think it really depends. Sometimes | don’'t believe it even it’son the

Internet. It really dependson if | know the person. If you just put a few people
[on the internet] telling you that you should to start something, | tend not to listen
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to them. But if you have them coming to [ me] face-to-face or something, | may be
more willing to accept it.

Mike and Lily like videotapes of other students sharing knowledge more than Knowledge
Net because the information from videotapes appeared to be more real than that from the
Internet. They also felt that after information was written down, it was edited and | ost the
original meaning. Betty shared the same view.

Mike: 1 think I will believe video a lot more.

Instructor: Video like they are talking about their experience?

Lily: Itis hard to fake something like that.

Mike: 1 kind of like informal discussion as in the video.

Betty: A lot of the timeswhen something got written down, it’s so formalized. It

seemsnot real. ... " Yes, we had such a problemwith our client.” They are more

open to say [that].

4.3.3 Reflectionsin the 1 S303a Cour se Relevant to K nowledge Net

The students also proposed some disadvantages of the setting of the | S303a course and
some useful suggestions for the course relevant to Knowledge Net. The following were
their mgjor concerns and suggestions for the 1S303a course.

Content
The students were not so clear of what theinstructor meant by “content” and did not

know how much was enough for the project. They thought that some definitions or past
examples amilar to ther projects would be helpful in explainingit.
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Instructor: Well, it is an interesting thing because | know | have told you a
number of times* you need content long before you need it” . | know | have said

that the crunches were going to come at the end.

Betty: | think that for “ get content” , “ get content” , we do not know what we
need ...“ Content” may not be the same sense you mean. Maybe the definition
will help.

Instructor: | wonder what specific kind of information we could give to the
students upfront that could make them go “ OK, | understand what that means for

my project” .

Mike: |1 think you could sort of categorize the types of projects. Oh, this project,
you are going to need this kind of information. Or previous projects that have

been similar in content.

Lily: I think for us, | didn’t realize just how much content we needed. | guessiit
depends on the actual learnware module [asto] how much i [is] actually needs
[ needed]. But for us, alittle bit [ hint] would have probably been a great help.
Just how much we actually needed for this project.

Balance for the content between the prototype and the product

Some students were confused about the balance between the actual contentin the design

and in the prototype. They expected it to be clarified with some definitions or past

examples.

Lily: 1 thought we had a difficult time balancing how much content de-we-actually
need [ needed] to have [ for a] design and [for] actually prototype. Maybe from
the beginning, if it is clearly defined for the expectation for [each] stage, more
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examples of how they did, have the prototype due earlier or the paper prototype
due earlier, so [that] wewill not be so frustrated at the end. ‘Oh, my God, we
need to get everything done. * ”

Commentsfrom theinstructor for the past projects

Some students would like opinions from the instructor about past projects because she
was more experienced.

Mike: Fhe [With the] past projects like the Galaxy, we know what we like about
them. But we would like to know (your view), if you told us. We did that in the first

month of class and we did not have much experience doing that.

M oredeadlinesand small tasks

Most of the students admitted that the marks were ther biggest incentivesfor doing
thingsin the course. They suggested that instead of having one deadlinefor the whole
project, having more deadlines and smaller tasks would help them to decompose the jobs
all along the semester without piling work up at the end. Hereis how Jack described his
preference.

Jack: [1] can’t do things until the deadline. Havirg [ Have] more deadline and
[give] smal [smaller] tasks every two weekstime. Small tasksworth 10% and 5%
of something [will] Justte give the studentsareason, a practical reason for
doing something. For this course, half of the project is not due until the last week.
Breaking down the markswill be good.

Instructor: Do you think small assignments [ such as little milestones] along the
termwill be better?

Jack: You can give 2% for just coming up with thetitle.

80



Havethe storyboard due early

There was a debate over when the storyboard or the final prototype should be due. Some
students would like the storyboard and the final prototype due alittle earlier so that they
can be able toincorporate the suggestionsfrom the clientsin thefinal project. However,
some students preferred the prototype due on the last day.

Lily: Have the prototype due earlier or the paper prototype due earlier so that we
will not be so frustrated at the end. * Oh, my God, we need to get everything
done.’”

Betty: The* why” [for having things due earlier] for meisthat we would have
made a lot of progress. It would have been clearer what we were doing . The final
quality of our project would be better if we have moved some of the things up
early [earlier]. We would have run into some of the difficultieswe ended up
running [into] at the end of the term earlier and we witH-be [would have been]
able to incorporate those changes..

Gorwin: | likeit [-- the prototype] due i [on] the last day.

In summary, in the interview, the students shared their most sgnificant lessons —
effectively communicating with the clients and starting work on the storyboard early. In
addition, they also admitted that they could not apply the knowledge evenif it wasin
Knowledge Net or articulated to them. The reasons vary. Some students believed in self-
experience more than secondary experience (others' experience). Some students did not
trust information from the Internet. They preferred face-to-face contact with past students
or videos of students' sharing knowledge. Findly, they dso proposed vauable
suggestions about the course. The main suggestions were: communication with the
instructor (clarify the definition of content and the balance of content in the prototype and
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the product), have more opinions from the instructor about past project, have the
storyboard due early, and set more and smaller task for the project.

4.3.4 Summary of the Interview Result

The interview had amazing results. By using thisinteractive format of communicating
with the students, we are abl e to understand what the studentsthink about Knowledge
Net and the 1S303a course.

In this section, we summarize the interview result and provide suggestion for changes to
Knowledge Net according to the students’ reflection. Although we did not directly ask
the research questions, the students' recall about their important momentsin their project
development and their reflection towards the 1S303a course relevant to Knowledge Net
implied the answers to the questions.

In the interview, the students were persuaded to share the useful knowledge learned from
the 1S303a course. The questioning process ran very smoothly. The students were quite
willing to recall some important moments in their decision making processesfor ther
projects, to share their experience, and to give out suggestions for the students of next
generations. Thisresponse was consistent with O’ Dell and Grayson’s (1998) experience
— people by nature aremore willing to share than to hideinformation. However, the kind
of mechanism for sharing influences whether people share and how much they will share.
Our study findsthat the students are willing to sharein agroup interview setting. In a
group interview setting, after one responds to a question, others can complement his/her
answer. If anything is not very clear to the interviewer or the interviewee, it can be
clarified immediately.

From the perspective of the content of the knowledge that isbeing shared, we have
interesting findings. Some of the important experiences recalled by the 1S303a students
werein line with those of the past students. For example, Kevin, aformer 1S303a st udent
illustrated how his team misunderstood the professor’ sinitiative of the project and how
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the mistake was corrected in the following paragraph in the “ scope statement” category in
Knowledge Net. Their problem was quite similar to what Betty’steam had come across
with their client in Winter 2002:

We originally chose to focus on the social science factors in the project because
our client -- Dr. Halley from department of earth sciences -- constantly mentioned
the value of his [research] materials ir—researeh—+n on the social-economic
aspects of volcanoes. However, we were quite wrong. Dr. Halley wanted to focus
on the geology side instead.

In the end, Kevin added, “ It was fortunate that the scope get- [was] clarified and
corrected. Otherwise, we would havewasted time in organizing material s for the wrong
scope” . This message was like awarning for new students.

The common knowledge about communicating with the client shared by the two teams
implied that the same happenings have occurred again and again to 1S303a’ s students. In
addition, they are very likely to occur againin thefuture due to the smilarities of the
nature and the clients of the IS303a projects. Therefore, key research questions are: Can
students apply the knowledge learned from others from Knowledge Net? Can sharing
knowledge assist in building alearning curve among different generations of students and
therefore save their time and effortsin deve oping projects? The students' responses to
these above questions were negativein the interview.

Although students frankly shared their valuable experience and lessons |earned in the past
semester, most of them admitted that they would not be able to apply thisknowledge
even it had been stored in Knowledge Net. A variety of reasons accounted for this
interesting phenomenon. Some students such as Betty and Steven would rather
experience everything including lessons and mistakes by themseves rather than by
listening to others' stories because they tended to believemoreintheir own experience
than in that of others'. Some students deemed the information from the Internet(including
Knowledge Net) unreliable and fake and therefore preferred face-to-face contactin ared
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sense. Similarly, other students such as Gorwin would be convinced more by face-to-face
contact than by information from the databases or the Internet.

The students’ longing for meeting previous studentswhom could share the knowledge
was consistent with Szulanski’ s findings(1994). He found that “ people absorb

knowledge and practicefrom other people they know, respect, and often like” ( Szulanski,
1994) “If two managers have no personal bond, no tie or link which preestablishestrust,
they are lesslikely to incorporate each others experiencesinto their work.” (Szulanski,
1994) Therefore, atie of trust can be built if the knowledge recipients know the
knowledge contributors. The tie can therefore facilitate sharing and reusing of knowledge.

There might be different reasons for the students who tended to believe in their own
experiences rather than in the experiences of other people. Hence the saying: “seeingis
believing.” This old proverb may explain why the students preferred experiencing things
for themselves. Another reason might be that the studentsdid not have the absorptive
capability. For example, they might not have enough experience to understand the
knowledge from others and therefore could not apply it. For example, evenif Betty reads
the knowledge shared by Kevin about the communication with the client in Knowledge
Net, she might not link thisimmediately to her own situation. Therefore, sheisonly
aware that there may be some problemsin the communication with the clients, but could
not understand the true meaning of thisinformation and therefore coul d not apply it.

In addition, the students have provided many significant suggestions for improving both
the way that the 1S303a course is taught and Knowledge Net itself. First of al, they
proposed more past project examples be shown and that more definitions be provided.
The reasons for providing definitionsmay be that the same terminology may mean
different things to different people. For example, the 1S303ainstructor emphasized the
importance of “content” again and again to the students. However, the students did not
understand what she meant. Also, it may be comprehended as something totaly different
by the clients. Therefore, definitionsfor the terminol ogies coupled with more examples
will help to clarify definitions and ideas to the students. In addition, some students were
confused about the balance between the content of the prototype and the product. They
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said that alittle hint such as guidelines or past examples would be of great help to them.
Second, athough Knowledge Net contains different teams' opinions for projects, the
students valued the instructor’ s ideas more. As Mike mentioned in theinterview, they
knew what they liked about the past projects, but they would very much like to hear a
review or comments from the instructor. Third, most students admitted that marks were
their biggest motivations for doing work in class. They usually would not do their work
until the deadline approached. Therefore, they suggested having the project dividedinto
smaller tasks, with each worth some marks. Asaresult, they could be motivated to
accomplish those little milestones gradually. In addition, some students suggested having

the storyboard due earlier so that they could realize and fix their problems earlier.

In summary, in the interview, the students provided valuable knowledge that they have
accumulated during the semester. Such knowledgeincludes how to communicate with the
clients more effectively and a suggestion to start working on the storyboard early. In
addition, the students admitted that they could not apply theinformationin Knowledge
Net. Part of the reason might be alack of prerequidte knowledge and experience.
Furthermore, from the interview process, we can see that the students like to share
information in a group setting. The students also said that they would prioritize the tasks
that counted for marksin the course. Thisideaimplies that giving out marksis motivator
for students to use knowledge management systems and to share knowledge.

4.4 Summary of the Design Experiment Results

The questionnaire survey and the qualitative interview explored the students opinions
towards Knowledge Net and towards knowledge sharing from different angles. The
guestionnaire survey systematically recorded the students’ opinions while the interview

probed into the students' thinking process underlying their answersin the questionnaires.
Overall, the students could easily find the information they need. The structure and the

interface of Knowledge Net were both well accepted by the students. However,
interestingly, although most students (87.5%) initially said that they understood the
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information and could apply it as their project progressed, they contradicted thisideain
the final interview. A number of reasons may account for this phenomenon. Oneisthe
timeline. The questionnaire survey was conducted four weeks after the school began. At
that time, the studentsjust had a basic understanding of the terminologiesin the course
and had not started on their projects. However, the interview was conducted during the
last class of the course after the students had devel oped and presented the prototype in
class and had mastered the skillsin this course. Therefore, the time gap between the two
studies might explain their conflicting behavior.

Another reason may be the nature of the method of study. The students were asked tofill
in the questionnaires independently without discussing with other students. But they were
interviewed on a group basis, which allowed them to interact with each other and to
reflect on their experiences in the course. Therefore, thar thinking processes may be
different under these two circumstances.

Astheinterview was conductedin an interactive way and snceit was done at the end of
the semester, at which time the students had more knowledge of the course, we consider
the results from the interview as more important findings than those of the questionnaire
survey. From the interview, the students clearly stated that they did not fed that they
would be able to apply the knowledge from Knowledge Net. Since our study did not
employ any artificial incentive method to stimulate or to force the students to apply the
knowledge, we could see their response as being negative to the question of “will the
students apply the knowledge in Knowledge Net?” However, we are not sureif the
students “can” apply the knowledgein Knowledge Net if they areforced to do so.

Different reasons account for their unwillingness to apply the information. We are not
sureif it issolely because that they do not understand theinformation or that they do not
trust the knowledge provider. As aresult, the answer to the second research question

remains unclear in our study.

86



The usefulness and the authenticity of theinformation are the moti vations for the students
to use Knowledge Net. From the interview, we can see that the students considered the
marksto be amgor motivator for their behaviorsin class. Usng Knowledge Net could
have been prioritized if it had counted for marks.
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Chapter 5 Conclusion

This chapter is divided into three sections. Thefirst section illustrates the suggestions for
revision of Knowledge Net and the associated socid system used to encourage students
to access, apply, and share useful information with other generations of students. The
second section suggests limitations of our study and a future research agenda. The third
section discusses some reflections about the design experiment.

5.1 Futurerevisonsfor Knowledge Net and its associated social systems

The results from the questionnaire survey and the qualitative interview provide
significant resource for revison of Knowledge Net and its associated socid systemsfor
knowledge sharing and reusing. In this section, we are going to discuss these revisions.

According to the students response, Knowledge Net and its associated social systems
can be changed in thefollowing ways:

1. Persona contact between the knowledge contributors and the knowledge recipients
should be established. As the students stressed in the interview, they tended to believe
more in the people rather than in the information from the Internet and from
databases. Therefore, arranging meetings between the current 1S303a students and the
previous studentsmay enhance the credibility of the information contained in
Knowledge Net. Personal contact can establish ties between the two parties. This
contact can stimulate the students to access the information in Knowledge Net and
can add credibility to the information. Face-to-face contact can help to clarify
questions and puzzles and to facilitate both sides to see the necessty of sharing
knowledge more clearly. Usudly, thereis some important tacit knowledge that is hard
to articulate. Personal contact can help to expose tacit knowledge. In addition,
personal contact can help in recognizing the contributionsfrom the knowledge
providers and thereby stimulate the students to share knowledge.
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2.

If personal meetings between previous students and current students are hard to
arrange, videos of the students sharing knowledge would be a great complement to
Knowledge Net. Some students doubted the reliability of the information from the
Internet and browse-based information like that contained in Knowledge Net, but they
considered the videos of testimony from previous students trustworthy. For more
information of how the storytelling feature of videos could help studentsto
understand the information, please refer to Palmer’s (2002) thesis proposal.

3. Some marks could be assgned for us ng Knowledge Net. As marks play an important

role in motivating the students in the course, assgning marks to use Knowledge Net
could encourage the students to use the system and to gradually turn this usageinto a
habit.

The instructor should play a more important role in guiding the use of Knowledge
Net. Asarecent article of Liang et al (2001) points out from research in knowledge
sharing among peersin aclassin Stanford University, when the teeching staff
recommended a certain piece of information to ateam, the team was more likely to
check it out and to continue to use the associated system.

Smilarly, thelS303a instructor could stress the usefulness of Knowledge Net and
incorporate it into the course agenda. In addition, specific information in Knowledge
Net may be recommended to certain teamsin order to solve particular problems. In
thisway, the information isfiltered and is made certain to be useful for the team. It
can enhance the team’ s trust of the information and can encourage their future use of
Knowledge Net.

Situated learning and anchored learning may be implemented to complement
Knowledge Net. One of the reasons that the students would not apply the knowledge
in Knowledge Net may be that they do not understandit. They do not understand
what kind of problemswill occur in their project development and why they will

happen.

According to Garvin (2000), unanchored ideas and contexts are hard to understand

unlessthey are taught in familiar contexts, settings and environments. Similarly,
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accessing the information in Knowledge Net without an in-depth understanding of its
context makesit hard to understand.

Situated learning (Stillman et al, 2000), suggests that knowledge and skills should be
acquired in contextsthat reflect the waysin which that knowledge will be usedin a
real life situation. The learning processmay bemore effective when it is situated and

grounded.

Therefore, the instructor can provide different problems to the students and can ask
them to provide solutions. These problems are the common problems encountered by
the 1 S303a students. Working to solve the problems, the students can then try to
reexperience what the previous students have experienced in their project
development and can then relate their shared knowledge to the problems. In this way,
the students can have a clearer pictureof the scenariosin project development and
can understand the knowledge in a more practical way. This procedure can hep them

to internalize the knowledge and to gpply it.

6. Increase the amount of projectsin Knowledge Net. As some students mentioned, the
amount of information and projects were not sufficient for them to have a
comprehensive view of the course. Thereby, adding more projects and more
comments from the studentsis essential.

7. A case study could be employed, snce, one student asked for more details of the
project. According to the findings of Carey and his colleagues (1998), a case study
method is suggestedin thissituation. “ A case study isapartial, historical, clinical
study of a situation which has confronted a practicing decison maker...to give
students an opportunity to put themselvesin the problem solvers shoes’ (Christensen
& Hansen, 1987). The storytelling feature of a case study can transport the students
experience into key situations encountered by past students and can involve them as
though they were the actua participants (Wenger, 1998).

Our study has been significantly different from Giordano (1998)’ s in the perspective of
the social systemsthat facilitate knowledge access and sharing. Giordano smply made

the use of shared memory a course requirement, forcing the students to useit. Under this
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circumstance, the students had no choice but to use the systems. This behavior could not
explore the students’ preference in the social systems around knowledge management
systems. In our study, the students accessed Knowledge Net on avoluntary basis. Under
these circumstances, they could reflect on their experience and could better articulate
what kinds of social systems could possbly better facilitate their use of Knowledge Net.
They expressed a preference for face-to-face contact with past students and requested
more guidance from the instructor. They also suggested incorporating use of Knowledge

Net into the course requirements so that they would be more motivated to use it.

5.2 Limitations of our study and futur e resear ch agenda

5.2.1 Limitations of our study

The following are the limitations of our study: 1. Due to time limitations, we cannot
collect more commentsfrom the students. 2. We do not study the rel ati onships between
the characteristics of students such astheir gender, their familiarity with computers, their
disciplines, and their attitudes towards Knowledge Net. Kevin, a previous studentin

1 S303a, showed that he would be able to save some time and energy if hisknowledge of
effective communication with the clients was obtained before he started his project. His
attitude was completely different from those of the students in the 1S303a coursein
Winter 2002. Part of the reason might be that Kevin was more mature with more working
experience than the 1S303a studentsin Winter 2002 semester. This point suggests that
personal characteristics may have an effect on use of Knowledge Net. 3. The sample size
is not big enough dueto the limited number registering in the 1S303a course.

5.2.2 Futureresearch agenda

The following issues can be studied in the future: 1. The relationship between the
characteristics of the students such as their gender, their familiarity with computers, their
disciplines, and their attitudes towards Knowledge Net can be explored. 2. If usng
Knowledge Net isapart of the requirement of the course, will the students benefit from
the information in it? 3. We can employ case studies and anchored |earning methods to
complement Knowledge Net. The effects of how these methods affect students
understanding of the information may be studied. 4. The same design experiment can be
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tested using graduate students. Different from undergraduate students, the graduate
students are expected to collect information and to take charge of their studieswithout the
reinforcements of marks and the instructor. Therefore, graduate students may have
different opinions of the same questions than undergraduate students. 5. The students
attitudes towards knowledge management systems can be investigated in another course
or in another university. This method could test the generalization of our study and
discover new issues for enhancing the students' positive attitudes towards knowledge
sharing. 6. For the students who have used knowledge management systems at schoal,
will they adjust to the sharing environment more quickly in companies than others will?
A follow-up study can be employedin order to study the different attitudes of graduates
for sharing knowledgein companies.

5.3 Reflections about the design experiment

Reflecting from our study results and from the process of our design experiment, we
would like to change the experiment in thefollowing ways, given a second chance:

1. The students were asked to browse Knowledge Net in the questionnaire survey.
Therefore, they may not think to look for specificinformation. As aresult, the test of
whether Knowledge Net facilitates the students to find the necessary information may
not reflect the truth accurately. Next time, different scenarios similar to those in the
pre-test could be given to the students, requiring them to search for specific

information.

2. The questionnaire survey of Knowledge Net was conducted during themiddle of the
class. At the beginning of the class, theinstructor reviewed the content of the last
classincluding planning, project management and tesmwork. This ordering may have
had an effect on the students expectation towards Knowledge Net and the | S303a
coursein the survey. Next time, the survey could be conducted at the beginning of
the class when the students have no recent memory of any lectured content from the

course.

3. To avoid possible bias caused by the instructor, we used a previous | S303a course
instructor’s picture in Knowledge Net. However, thisinstructor happened to be a
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client working with ateam in Winter 2002. This may cause some biases of the
students' attitudes towards Knowledge Net.

4. The studentswere only asked to browse Knowledge Net for half an hour. This
amount of time may not enable them to understand the functions of Knowledge Net
or to understand the information in it thoroughly. Next time, we could give the
students the URL of Knowledge Net and ask them to search for information after
class for the whole semester. This method may allow them more time to exploreiit.

5. Project management was categorized differently from scope statement in Knowledge
Net. However, in some experts opinions, project management should include scope
statement. The “Project Management” in Knowledge Net may refer to time

management and team work.

6. Since the students value the instructor’s opinions, the instructor could play amore
significant role in the experiment. According to Collins(1988), the desgn
experiments with teachers as co-investigators tend to be more successful. The
instructor can have aview of Knowledge Net at its desgn stage and providevaluable
suggestions. Instead of just introducing Knowledge Net in the survey, the instructor
could incorporate it into the course agenda. He/she can introduce Knowledge Net in
class, encourage the students to use it, and recommend relevant information contained
within it to them. In thisway, the studentsmay vaue Knowledge Net more.

7. The questionnaire survey and the qualitative interview should be conducted in the
same period of time. In our design experiment, the qualitative interview was
conducted eight weeks after the questionnaire survey. Therefore, conflicts between
the two studies could not be conclusvely explained as being due to the time gap or
due to other issues. Conducting the questionnaire survey and the quditativeinterview
at approximately the same time could diminate the variable of timein our anadysis.

8. More specific questions could be asked in the questionnaire. In the questionnaire, the
students were asked if they could understand the information in Knowledge Net. This
type of question is very general in away that is hard for the studentsto answer. In
addition, although most of them answered “yes’, they may not know to what extent of
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understanding the question refers. 1n afuture experiment, we would want to ask
guestions on more specific information contained in Knowledge Net. In thisway, we
could judge whether the students really master the information or not.

In conclusion, we have performed a design experiment in the | S303a coursein Winter
2002 at the Universty of Waterloo. A knowledge management system, Knowledge Net
was used and evaluated by the students. We have empl oyed both a questionnaire survey
and a qualitative interview to gather data. Our results show that the students can essily
find the information in Knowledge Net. Whether they can understand it or not is
unknown. In addition, they felt that they would not be able to goply the knowledge. They
suggested that the biggest motivation for accessng information in Knowledge Netis the
usefulness and the authenticity of theinformation. Furthermore, the students also
proposed many good suggestions for revisng the settings of the 1S303a course and
Knowledge Net. We concluded that usng personal meetings between past students
(knowledge providers) and new students (knowledge recipients), using tapes of
knowledge sharing to complement Knowledge Net, having instructor’ sinvolvement in
guiding the use of Knowledge Net, using marks as an incentive, and employing case
studies and anchored learning to complement Knowledge Net could all help the students
to better understand the content in Knowledge Net and to stimulate their sharing

behaviors.
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Appendix | Pretest Proceduresand Results
December 10, 2001

After | haveimplemented my knowledge netin HTML files, | invited four previous

| S303a students to test it to ensure that knowledge net meets the requirements. Thefirst
tester is John from Science and Business major, a fourth year student. He has taken

1 S303a coursein winter 2000 and dso had done one co-op job at Learning and Teaching
through Technology center. Therefore, he provided quite afew useful piecesof
suggestion not only from his own perspective, but also from the perspectives of novice
designers.

The knowledge net has different categories for the users. They are“ scope statement ”,

“ learner profiles’, * project management ” and “ design”. Under “ design ", itisdivided
into “ process’, “ learning activity ”, “ technology ” and “ interface ”. Under every
category, there contained threadsfrom different teamsof previous students to share their
decisionsfor the projects, what had worked and what had not. It is hoped that, in this
way, the new students can understand the expectationsfor them in 1S303a projects and
reuse those knowledge in their process, and therefore make better projects.

| provided three scenarios to John.

1. Suppose you are anew 1S303a student. Y ou attend classes and areassigned a project.
However, you are not very sure of how to do the project. The professor asked you to hand
in your scope statement in two weeks. What will you do?

Now you are provided this Knowledge Net, which stores the experiencefrom previous
students.

2. The scope statement was finalized. Now the professor asked you to write learner
profiles and turn them in in two weeks. What will you do?

3. The scope statement and the learner profiles are well done. Now, you have to sit down
and start your design. Y ou do not know what activities you are going to include and what
technology you are going to use.

| observed John’s behavior as he surfed through the Knowledge Net and we talked about
his feelings and opinions towards the Knowledge Net afterwards. In all three cases, John
easily found the relevant information (usually in just one click). Overdl, he was satisfied
with the Knowledge Net. He thought it was well designed and was fairly useful for new
students. If he were the new student and did not have a clue of how to do the project, he
would turn to Knowledge Net for help. He thought theinformation built in Knowledge
Net was good and useful. After reading it, he had a better understanding of what the
project should be looked like and dso got someideas of how previous studentsdid it. In
addition, since he has taken 1S303a course, he shared the same visions with some
opinions in some threads.
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He proposed a few valuable ideas which are important toimprove my design:

1.The threads from past groups of students were presented under the category. But itdid
not explain to the users what the category meant and what was there. John proposed that
the students might want to know what a scope statement was and what could help to write
agood statement. Asaresult, an introduction part in every category may briefly

introduce the concepts to the users and the following content. Under the same principle, a
summary part at the end may help to summarize the fundamental steps for conducting the
task and impress the users.

2. A link to the projects was presented by each thread. However, John failed to notice that.
Therefore, it should be emphasizedin the overal introduction for Knowledge Net or the
respective introduction paragraph for each category.

3. In some threads, John suggested it to explain in more detals. For example, thereis one
thread in “ learner profile” that demonstrated “ using alarger sample for leaner profiles
will be good”. He wanted a clearer explanation of why “ alarger sample“ was better.

4. There are some terminology John thought need some brief explanation. For example,
novice designers may not understand the terms of “ webCT front end” and “ flow
diagram”.

5. The sequence of the category. “ Technology ” used to appear firstin“ desgn” and
followed by “ learning activity ”, “ interface” and “ process”. John felt that “ process”,
which explained what ateam did before they actually designed anything should come
first. Then will bethe “ learning activities’. After deciding what interactivity will be
included in the design, there comes the problem of technology andimplementation. Asa
result, “ process” and* learning activity ” should come before* technology ” and
“interface”.

6. The content under “ project management ” is not enough. By viewing “ project
management ”,John assumed that it should illustrate how to break down the project and
manage the task in atimely manner. Instead, there was only one thread there about

coding and debugging, which could not meet his needs.

7. The* introduction ” to Knowledge Net may need more details about its current content.

8. Thereis nowherein the interface that can link back to the homepage.
December 14, 2001

Mary isworking at Learning and Teaching through Technology center. She studied at
University of Guelph and has taken 1S303a coursein fal 2000.

100



Basicaly, Mary understood the information in Knowledge Net and could find it easily.
She thought she was able to apply the knowledge if more details were given. And she
would look for thisinformation if she were a student of 1S303a.

The suggestion that she had is as follows:

1. Thefont may vary from page to page.

2. Instead of just putting all the opinions from different projects, an overal summary
of what isthe best way to do the scope statement, learner profile, what should be
considered for technologies for design should first be presented first. Otherwise,
the students will be confused. They are seeing the testimonies of different
experience of making scope statements from different groups. However, they may
not even know what scope statement is and what a good scope statement consists.

3. Mary did not understand what “ bottleneck”, * client ” and “ goal " mean.
Definitions for the categories and subcategories should be provided.

4. |t did not appear that the opinions arefrom studentsfrom volcano project or
library project. In the languages, instead of saying “ we”, one should say “ the
students from volcano project thought .

5. Thephrases. There are quite afew threadscalled” * fun’ asagoa ”. However, it
did not appear to be very obviousto her what it meant. The titles of the
paragraphs should be clearer.

6. Inthelearner profiles, an introduction of Detail Kit should be presented. It should
be stated in aleading paragraph that Detall Kit could be used for learner profiles
building.

7. In* project management " category, she was looking for information for how to
manage the project which is not included there.

8. The* search hint” in the front page should be change directly to“ ste map”.

December 18, 2001

Alan isan undergraduate student in Kinesiology. She had taken 1S303a coursein  and
also done one co-op termat LT3.

Alan was able to find the content according to the scenarios. And she was very interested
in visiting each individual 1S303a projects by clicking on the hyperlinks beside the
examples. By viewing those examples, Alan fdt that “ the students may get a better idea
of what are expected. ” She recalled the time she was an 1S303a student. “ We knew
those milestones such aslearner profiles and scope statement. However, we did not have
the clear idea of what is expected because there were no past examples. ”

There is some threads that Alan thought of not too much value such asthethread of “ use
of interactive elements” under the category of “ learning activity . “ It did not have
much valueinit. ”

In addition, she aso proposed sometimes two threads could be combined into one if the
two threads were talking about the same thing.
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Furthermore, she proposed that for the students who did not know much about
multimedia, an example or a link to the resource page might be very helpful. For example,
if someone is comparing HTML, Flash, it would be better for the studentsto have an
example of HTML and Flash beside it so that they could know the effects of HMTL and
Flash before consdering them for the design. Some websites including more details

about the software may be very useful aswel. For example, one may find more details
about Flash at www.macromedia.com or www.flash.com.

When asked if she would feel overwhelmed if there was large content under each
category. She said that she would not. Additionally, she said that at the top of each page,
there might be aindex of what threads are under this category. Thi s may give the usersa
better idea

She said that theintroduction should be more detailed. One should introduce that there
were three projectsin this webste.

The last point isthat things should clarify to the students which isthe homepage of

| S303a because that there are quite afew websitesinvolved such as Detail Kit,
Knowledge Net and other things.
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Appendix Il Questionnairesfor Evaluating Knowledge Net
Please be frank and honest in answering the questions. Your responses will be used to
evaluate the effectiveness of Knowledge Net and to improve its content and design. Y our
cooperation is greatly appreciated.

Please answer thefollowing questions after evaluating the Knowledge Net.

1. | caneasly find the things | want in Knowledge Net.

1 2 3 4 5
Totally Totally Agree
Disagree

2. | fully understand the content in Knowledge Net.

1 2 3 4 5
Totally Totally Agree
Disagree

3. The contentin Knowledge Net can be applied tomy project.

1 2 3 4 5
Totally Totally Agree
Disagree

4. | feel comfortable surfing through Knowledge Net.

1 2 3 4 5
Totally Totally Agree
Disagree

5. 1 would like to use Knowledge Net as my project progresses.

Yes No

If yes, please answer question 5 and skip question 6. If the answer is“ no”, please
skip to question 6.
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Please choose any answer that applies to you.

6. | will use Knowledge Net because:
___ it seemsinteresting to me.
___| believe the commentsfrom the students are true.
___| find the information useful and it provides me with shortcuts for completing
my projects.
__theinstructors asked me to use the Knowledge Net.
___ Other reasons, please state: -

7. 1 will not use Knowledge Net because:
___l amtoo busy to useit.
___theinformation in it seems useless.
__theinterfaceis not friendly.
___theinformation in it seemsunreliable.
___theinformation in it is confusing to me. | do not know how to apply it.
___ | have most of the knowledge there.
___| prefer to ask the instructor or other students questions instead of interacting
with computers.
___| prefer reading books.
___ Other reasons, please state:

8. | expect tolearn thefollowing thingsfrom this class (1S303a):

9. | expect tofind thefollowing information in Knowledge Net:

10. Would you be willing to share your experience of working on a project with other
students?
Yes No
If the answer is “ yes ”, please go to question 10 and skip question 11. If the
answer is“ no ", please go to question 11.

11. I would like to share my experience with other students because:
___| feel satisfied sharing my experience and knowledgewith others.
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___ I find other people’ s experience in Knowledge Net useful and want to offer my
own.

___Itisflattering if my experience is useful to others.

___Theinstructor asked me to do so.

__ By sharing my experience, | get a better idea of what | have done and where |
am heading.

___ Other reasons, please state:

12. 1 would like to share my experience with other students by:
__taking about itin class.
___submitting threads to Knowledge Net.
__taking to someone about my experience and have them it written down for me.
___submitting ideas to Discussion Forum.

13. 1 do not like to share my experience with others because:
___| prefer not to sharemy ideas with people | compete against.
___l think it isawaste of my time.
___ldon’t think my knowledgeis worth sharing.

14. Knowledge Net could be improved in the following ways:

15. The section | like best in Knowledge Net is:
16. The section | like least in Knowledge Net is:

Thank you very much.
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Appendix Il Questionnaire Survey Result

This appendix presents the results from the survey. It consists of three parts. Thefirst part
presents the students’ initial evaluation of Knowledge Net. The second part presents the
students’ expectations towards Knowledge Net and the 1S303a course. The third part
illustrates the students' attitudes towards sharing information. The question numbersin
this section are consistent with thosein the quegtionnaire (Appendix I1).

1. Students evaluation of K nowledge Net

Question 1: | can easly find thethings| want in K nowledge Net.

Figure A.1 Level of Ease of Finding
Information from Knowledge Net

O FRL N WO O N

1 2 3 4 45 5

All the students (100%) indicated that they could easly find theinformation from
Knowledge Net (Figure A.1).
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Question 2: | fully understand the content in Knowledge Net.

Figure A.2 Level of Understanding of the Content in
Knowledge Net

O B N W b~ 0O O N

The vast majority (87.5%) agreed that they could understand the content in Knowledge
Net. Only one student remained neutral about this question (Figure A.2).

Question 3: The content in Knowledge Net can be applied to my project.

Figure A.3 Level of Applicability of the Information in
Knowledge Net

SO R N W b~ OO N
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For the applicability of theinformationin Knowledge Net to their own projects, 12.5% of
the students remained neutral while 87.5% agreed they could apply that information
(Figure A.3).

Question 4: | feel comfortable surfing through Knowledge Net.

Figure A.4 Level of Comfort in browsing through
Knowledge Net

For the level of comfort of searching through Knowledge Net, 12.5% of the students
remained neutral while the vast majority (87.5%) agreed (Figure A.4).

Question 5: | would like to use Knowledge Net as my project progresses.

Figure A..5 Use of Knowledge Net

O r N W b OO0 O N ©
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The vast magjority (87.5%) would like to use Knowledge net as their projects proceed.

One student was reluctant to use Knowledge Net (Figure A.5).

The following are multiple-choice questions suggesting reasons to continue to use or not

to use Knowledge Net. The students could choose whatever applied. In addition, extra

space was provided to articulate any unlisted reason.

Question 6: | will use Knowledge Net because:

Choice No. of | Percentage among the
Answers | students

| find the information useful and it provides me | 5 62.5%

with shortcuts for completing my projects (given

answer).

| believe the comments from the students are true | 3 37.5%

(given answer).

It seemsinteresting to me (given answer). 1 12.5%

It is helpful as it provides experience (given |1 12.5%

answer).

Other reasons (Subjective comments):

It will provide me agood start if givenin detalls. 1 12.5%

It is helpful asit provides experience. 1 12.5%

Table A.1 Reasons for Using Knowledge Net

On the whole, the majority (62.5%) admitted that they would use Knowledge Net

because the information was useful and could provide shortcutsfor ther projects. 37.5%

suggested that the true comments from previous students draw them there. One student
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(12.5%) revealed theinformation wasinteresting. Another one (12.5%) chose the reason

that it provided experience.

Two students gave their personal comments. One suggested that it would provide a better

start if it could provide more project details. Another indicated that it was useful in terms

of providing practica experience.

Question 7: | will not use Knowledge Net because:

Choice No. of answers Percentage
among the
students

Theinformation in it seems useless 1 12.5%

| prefer to ask the instructor or other students 1 12.5%

guestionsinstead of interacting with computers

Table A.2 Reasons for not Using Knowledge Net

Only one student stated that he/she would not like to use Knowledge Net as his'her
project progressed (Table A.2). Useless information in Knowledge Net and the
preference to interact with the instructor and the students rather than computers were

his’her reasons of continuing to use Knowledge Net.

2. Students expectationstowardsthe | S303a course and K nowledge Net

This section presents the answers to the open-ended questi ons about the students

expectations towards Knowledge Net and the | S303a course. In addition, the pros and

cons of Knowledge Net from the perspectives of the students are presented.
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The ideas and techniques that the students expect to learn fromthis course can be
categorized into three parts. They are: effective learnware techniques, project
management skills and other people s learning process. 67.5% displayed interests
towards effective learnware techniques including methods for creating effective
learnware and useful standards for designing websites. 25% indicated that their desires
for project management skills including scope statement definition, planning, time
management and teamwork skills. 25% mentioned their interest towards the learning
process of other people. One student did not fill in anything for this question. It seemed
that most of the students were quite clear about the purposesof the course -- learnware
design. Only one student seemed to misunderstand the purpose of the course and focused
on learning computer skills.

Question 8: | expect tolearn thefollowing thingsfrom this class (1 S303a):

Category Detail No. of | Percentage
Choice

1.Effective Learnware 1) How to create effective 5 67.5%

Technique learnware

2)What to look forin
designing websites

2. Project Management 1)Defining scope  statement 2 25%

2) Planning

3) time management.

4) Improving team work
skills

3. How people learn 2 25%

Table A.3 Students’ expectations towards the | S303a course
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Question 9: | expect tofind thefollowing information in Knowledge Net:

Category Detail No. of Percentage
Choice
Past experience Past mistakes and hitches 6 75%

Common problems and challenges
Example of projects

Project feedback

Tips and advice

Definition of terms 1 12.5%

Steps/ Processin 1 12.5%

designing learnware

Table A .4 Students' expectationstowards Knowledge Net
Thethings that students expect from Knowledge Net can be categorized into three parts.
One of them is past experience including past mistakes and hitches, common problems,
example of projects, project feedback, and tips and advice. The other two parts are the
definition of terms and the steps and processin designing learnware. The vast mgority
(75%) showed interest in utilizing past experience. 12.5% displayedinterest in both the

definitions of terms and the steps and processin designing learnware.

The following illustrates the best and the least liked part by the studentsin Knowledge
Net.
Question 14: The section | like best in Knowledge Net is:

Category No. Of Choices Percentage
Design Process 2 25%
Introduction 2 25%
Scope Statement / client 1 12.5%
Personal Experience 1 12.5%
Interface Structure 1 12.5%

Table A.5 The Best Sectionsin Knowledge Net
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7 students out of 8 pointed out their favorite part in Knowledge Net (Table A.5). 25%
denoted that they like the Design Process part the best. 25% indicated that the

Introduction was their favorite part since it defined the purpose of Knowledge Net clearly.
One student mentioned the Scope Statement, especially the part describing the
communication with clients. The other two students chose “Personal Experience” and

“Interface Structure” respectively.

Question 15: The section | likeleast in Knowledge Net is:

Category No. of Choices Percentage
Small amount of cases 1 12.5%
Unclear explanation for Detail Kit 1 12.5%
Project Management 1 12.5%

Table A.6 The Least Liked Sections in Knowledge Net

3 out of 8 students gave their opinions for the part they like leastin Knowledge Net
(Table 4.6). One student mentioned, “There are no optionsin smply considering one
project such as Volcano.” Another student was not cleare about the functionsof Detall
Kit. The third student did not like the Project Management part.

3 Students Attitudestowards K nowledge Sharing

This section presents the students' attitudes towards knowledge sharing including their
willingness to share knowledge and the reasonsfor them to do so.
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Question 7: Would you be willing to share your experience of working on a project
with other students?

Figure 4.6: The willingness to share knowledge

O P N W M 01O N ©

Yes No

Figure A.6: Students’ attitudes towards knowledge sharing

The vast majority (87.5%) expressed interest in sharing knowledge with other students.
Only one student had no such interest.

The following questions about the reasons for sharing or not sharing information are

multiple-choice, with an open-ended option. This format allows the students to choose
whatever applies and to state their personal ideasif so desired.
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Question 11: | would like to share my experiencewith other students because:

Choice No. Of Percentage
Choices

By sharing my experience, | get a better idea of what | have 4 50%

done and where | am heading

| feel satisfied sharing my experience and knowledgewith 3 37.5%

others.

| find other people’s experience in Knowledge Net useful and | 3 37.5%

want to offer my own.

It isflattering if my experience is useful to others. 2 25%

The instructor asked meto do so. 1 12.5%

Table A.7 Reasonsfor Sharing Knowledge

50% of the students agreed that by sharing their knowledge, they could get a better

understanding of their projects. 37.5% suggested that sharing knowledge could provide
them a sense of satisfaction. 37.5% indicated that they would like to tradeinformation
with othersin Knowledge Net. Only 12.5% said that they would do it if the instructor

asked them to do.
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Appendix IV Interview Results

An interview was conducted at the last class of 1S303acourse in Winter,
2002, after the presentations of the students before the instructor and their
clients. Eight students, who registered in 1S303a course, participated in the
interview. The following is the approximate record of the interview.

Researcher: Do you have any lessonslearned or anything to share?

Jack: Can't do things until the deadline. Having more deadline (every two weeks
time, small tasks) is 0% and 5% of something. Just to give the students a
reason, a practical reason for doing something.

For thiscourse, half of the project is not due until the last week. Breaking
down the marks will be good.

Instructor: Do you think smdl assgnments (little miles) along theterm will be better?

Jack: You can give 2% for just coming up with thetitle.

Instructor: What kind of assignmentsin 1S303a you think would have helped you learn
the process better? It soundsthat alot of you havethat “A Ha moment: “I
should realize that in the beginning.” It may be helpful if you could realize
it sooner.

How can we change the structure of the assgnments so that the students will
not experience that kind of frustration or maybe that is part of the process?

Betty: Aswe move to the deadline, some of the things like storyboard...If we
could sit down and doit on a paper earlier, | thinkit ... Althoughitishard
to conceptualize things, but actually sitting down and will help us to have an
idea of what is built and get things done.

Instructor: You can at least have it or paper so that you havean idea.

Researcher: Will it be helpful if someone hastold you? For example, if someone told you
that implementing the storyboard took along time, will it help you to do
better with your project?

Betty: Y ou mean start earlier? No, | don’t think so. | think if there aremore
deadlines that you have to present something by a certain date, that will
make me start early. But if somebody just telsme that * O-Oh, it isgoing to
take long time. Y ou'd better start early’. Sometimes maybe that really helps.
Like CS241, they told you about the horror of assgnment 5from the
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beginning of the year. Y ou hear horrible stories from everybody ahead of
time. Yes, | started assignment 5 and got it out. But other than that, | will
not.

Instructor: So you mean that even you saw that, for example, gannt chart, all of them
showed that estimated time and the actual time hasabig discrepancy in alot
of the stages, even you saw that and you saw experience from other students,
you do not think you would change how you would plan?

Gorwin: Y ou fit the time with what you have. We sound like we have alot of timeto
do our storyboard and our paper prototype. So, not till theend, we realize,
‘Oh, Crap, our prototypeisdue.” It wasnot athing we could put it up. We
have to present it. It’sdue.

Lily: | thought we had a difficult time balancing how much content do we
actually need to have in the design and actually prototype. Maybe from the
beginning, if it is clearly defined for the expectation for each stage, alot
more examples of how they [previous students| did, and then, have the
prototype due earlier or the paper prototype due earlier. So we could
actually feel not so frustrated at theend. * Oh, my God, we need to get
everything done.’ ”

Instructor: In terms of that prototype due early, will it be hdpful for your learning that
have this presentation, say due two or three weeks ago? And then haveyou
incorporate feedbacks from tonight something you have learned, and you
could say, “ no, it iswrong. we need to change it.” Will that be help to have
it due earlier so you havemore time toincorporate? Or do youfed good
about it isdone, no more with: “ feel OK with leaving it ”

Gorwin: | likeit duein thelast day.
Lily: Yes.
Steve: (some other opinions, however, due to the low voice in the tape, it ishard to

hear) Probably little presentations along the way.

Instructor:  So youwant me as walking around and seeing stuff alongtheway asit
would been your classmates have seen it and you have to get up and address
everybody? What do you think of your client? Would you think they should
be involved in the presentations along the way as well?

Jack: | do not want to push the direction that the deadline is the way to go to do it.
No meatter how early or how late deadline is, the students have the
extraordinary ability to finish it no matter how stressthey are. ... Instead of
the motivation of having to reduce negative consequences, for me, | would
like to see why you want to push the deadline early.
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Betty:l think that the* why "for meis that we would have made more progress. It would
have been alot more clear what we were doing. Thefind quaity of our
project would be better if we have moved some of the things up early. We
would have run into some of the difficulties we end up running at the end of
the term earlier and we would be able to incorporate those changes.

We went to him [the client] so many times to try to get that. For us, if we
had tried to put it down on paper, ‘see, thisiswhat we are trying to do’, he
would have understood more about what we were getting .

Instructor: Well, itisan interesting thing because | know | have told you a number of
times* you need content long before you need it”. | know | have said that
the crunches were going to come at the end. In terms of knowledge net, do
you think it is useful to have that feedback from other students, say “ Oh,
had we know we have done that alot sooner we had done”. Or do you think
students learn that as part of the process, no matter what Knowledge net said,
if you have not been to that yourself, you would not know. | do not know,
what will you say?

Gorwin:  Ithink it ispart of learning. Like students from thisInternet, they told you
that were hard. | won't listen to them, right? Even if every student on the ...
told methat | need to do it quickly, | don’t think | would havefollowed
them.

Betty: | think wewould. I think that for “ get content”, “ get content”. We do not
know what we need. Like we could go to him (the client) and said we need
some “content”. “ Content” may not be the same sense you mean. Maybe
the definition.

Instructor:  Sounds like that some of definitions about what doesit mean when we say
content. Maybe some examples. Inthe case of production, you need X. In
the case of environmentd resource studies, you need Y. In the case of
project management, you need Z. | think that is part of the problem. When |
say content, | sort of have a sense of what | meant. But it differsin different
project in terms of what you needed. And also | think partly, your desgn
dictate what content... | wonder what specific information we could give the
students upfront so that they can understand “OK, | understand what you
mean for my project”.

Mike: Sort of categorizethe types of projects. Oh, this project needsthis kind of
information.

Researcher: Maybe some example for what | mean by content.

Mike: Or maybe previous projects that have been simil ar in content.
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Researcher: Will reviewing some relevant websites be helpful ?

Ben: Y es, that would be helpful. It would be even more helpful if someone within
this course and did the sametypeof thing so we can...

Researcher: That is the hard thing. Because part of the | S303a courseis that you have to
contribute something unique, nobody has doneit before.

Instructor: Eventually, there are those past projects on the site. How many of you
looked at those past projects to judge whereyou need to go?

(two or threeraised their hands)
Lily: Very briefly.

Instructor: Do youthink if you spend more time and depth on thoselike in terms of
what we did in learnware andysis (maybe analyze the past projects), should
we anadyze some of those past projects?

Gorwin: | think it would beniceif you could have them comein and talk.

Instructor:  So that is essentially what Knowledge Net, in away, wantsto do. It gives
you access to past students and their knowledge so that you can learn from
their experience in the course. But certainly that does not necessarily
exclude face-to-face contact. But that isinteresting.

Mike: Before the former prototype like the Gadary, we could access what we like
about them. But we would like more if you told us. Thisisagood project
because of thisor that. We did that in the first month of class and we did not
have much experience doing that.

Betty: It would be helpful if we could learn some standards of websites.

Instructor:  The subjective nature of the exercise iswhat you learn. Each individual
designer is going to have a different way to approach the project. Itis
important for you to think what is good and what is not good.

Researcher: What kind of information will you believe?

Gorwin: I think it really depends. Sometimes | don't believeit like evenit’s on the
Internet. | redly depends onif | know the person. If you just put afew
people telling you that you should to start something, | tend not to listen to
them. But if you have some come to face-to-face or something, | may be
more willing to accept it. By talking to them, it is more believable. | don't
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Betty:

Instructor:

Glasha:

Lily:
Mike:
Instructor:
Lily:
Mike:
Mike:

Instructor:

Steve:

Instructor:

know why | don’t believeit. Sometimes | just prefer to talk to them. It's
more believable.

A lot of these, when something got written down, it's so formalized. It
seems not real “Y es, we had such a problem with our client. ” They are
more open to say.

If you could download a discussion from last term, like thisone when we
discuss content, do you think you will benefit from it?

From thediscussion like thisonewith content, itis hard for me to pinpoint
what information | redlly need ,what eseishaveaflop to be.

| think | have the same problem too. Get the content or kipto ... .
| think | will believe video alot more.

Video like they are talking about their experience.

It ishard tofake something like that.

When you read what they sad, itiskind of edited.

| kind of like informal asdiscussion in the video.

Video, processof the course so that you know that on week one, you are
going to betalking about learners. Y ou can go to different clip about past
classes talking how they have worked through understanding learners and
how it impacts their design. Do you think the stuff on Knowledge Net
should follow the process of the course so that you know when togo in and
when to look for that information?

It can better prevent the stuff you are going through is alearning process
instead of thinking bad things of the course, client or project. Just knowing
that you are going to prevent these problems. Evenif, like | am sure that we
were told to experience things, but we did not really think WE will
experience these things.

Y ou do not internalize while somebody isteling you “ by the way, itis
really hard. ” Hearing other people’s experience makes alittle bit more real.
Although to some extent | think you do need to experienceby yourself
before you redlly truly believein it. But at least it may give you the extra hat

up.
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Mike: | think in away that prof and students that can be go on may be doing class
discussion afterwards. Go on the Ste and see what we aregoing totalk
about next week. Maybe just ten or fifteen minutes.

Instructor: Task you do outside of the class and get feedback on.

Mike: You go on the site and look what those students have talked. And then you
can discuss that in class, what you have learned.

Mike: Students arebusy. They will not go on unless there is somebody pushing
them on.

Instructor: That will be part of your mark.
Researcher: If itisnot part of mark, will you do that?

Mike: | think alot of peoplewouldn’t if it was not part of anything just because
they are really busy and there is other schoolwork to do.

Researcher: Like, will you do it after class or on your own?

Mike: If itis for marks, they would, | will do it on my own. Butif it isnot for
anything ...
Jack: If the discussion was not for any mark, personally, | will still join because |

think it isinteresting to open my mind to what other people think. But if the
discussion is not leading anywhere, there isno point doing that.

Instructor:  Did you have any methodsyou have devel oped within your own team how
you will get things done and how you will deal with each other?

Instructor: Would that be helpful to youif you hear how other teams negotiated? Wedid
alittle bit before that. But that was beforeyou knew each other in away.

Would it be helpful to hear some past team negotiated? How they learned to
communicate with their clients? How they communicate with each other?

Betty: I don’t think so. For mysdif, | think everybody has donealot of team work
before and other projects and everything. So | think that is going to be the
information that is most relevant for you. And no matter what you hear other
people’ s experience, you are going to reflect back on your own experience
and * well, that isnot what | experienced. ” And very well you are going to
have a compl etdly different experience than anything you had before or
anything anybody else has. | would not really listen to what other people had
for their team experience or their client experience because | just think you
just be so different for everything.
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Researcher: If theinstructor says something, will you believe her?

Betty: | would think maybe it is true generadly, but not it is going to necessarily
apply to me. Aswe have talked about different rules people can have, OK,
those are old something happened or may happen, well, let’s seehow it
worksfor us. Even half ways through, if there were guidelines or something,
it might be more helpful for you see how dynamically your team is working.
But at the same time, itiskind of persond that how you are going to desal
with something.

Instructor: Would you have experience running efficient team help you learn better the
course?

Researcher: Isthere any trade-off moments when you are not so sure of whereto go?

Betty: Wewere getting frustrated. We didn’t know what was going on. We kept on
going to our clientsdl the time. And we were never getting anything back. |
think | felt frustrated and my teammates thought | was mad because when |
get frustrated, sometimes | can be harsh, you know. “ Oh, what’sgoing on. ”
Things like falling apart. We sent him - the client an e-mail. We had a meeting.
| listed to him everything we need from him exactly. “ Tell me this. Tell me
that.” And | basically said “ can you giveit to meby tomorrow?” We have
been asking him for three weeks (the whole time). But we did not lay all out
in the e-mail directly thisiswhat we need you to give us. We had told him
other time stuff like that. So it isnot likely saying that we are throwingit all at
him one day and asking for the next because we have asked him before. But
anyway, we sent him an e-mail. And hisreply was our “ a-ha” moment. He
was like“ why are you guys asking for dl these contents for? | thought you
must be thinking about the project? | don't think y ou are supposed to get
anything done, like any kind of working model. It seems to me tha you are
heading down the road to the devel opment, not to the next phase. Basicdly, he
was like “ thiswastaking alot of my time. It’sjust not meeting with you all
the time, but it’s preparing to meet you. ” That, to uswasour “ a-ha” moment
because then we could understand where our problems were al aong because
it wasn't us having problems communicating so much. 1t wasn't so much we
didn’'t understand what he was saying or he didn’t understand that. It was
more that he had in his mind completely different than we had in our minds
what our final and results are supposed to be. So he didn’t answer the
guestionsin the way we were looking for.

Researcher: If some new students comein to do a project, how would you advice them to
deal with this Stuation?

Betty: | think it would be really difficult because it’s hard to know [that] somebody
else doesn’t understand the final result. ... Instructor said it was learning to
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Gorwin:

Betty:

Instructor:

Lily:

Lily:

Researcher:

Glasha:

Betty:

Instructor:

Glasha:
Jack:

Lily:

know that’s clearer with the client. The only thing | could possibly suggest
isthat to have another person there, maybe she can point out the fact that he
wasn't looking at it the same way we werelooking at it.

Or going through with him with an example of previous project. “ Thisis
what we need in amonth and a half. ”

If he could see other ones, | think he might be ableto better apply it to what
he is conceptualizing and say “Oh, OK, that type of thing” because he
knows his own project. He could say “ Oh, thiswould apply for that. ”

In terms of content, what do you think when you get the project outline,
couple of paragraphs, will it have helped to get preliminary content so that

you at least had a jumping-up point or that taking out the process of that you
have to think of your own

| think for us, | didn’trealize just how much content we need. | guessit
depends on the actual |earnware module how much it actualy needs. But for
us, alittle bit would have been probably agreat help. Just how much we
actually needed for this project.

We have alot of brainstorming. The pos and cons. ...

If 1 am anew student and want to learn from you, and will redly believe in
what you said, what will you tell me?

Content and paper prototype. Up until Instructor showed us the paper
prototype, that day or that night, we really didn’t know we were supposed to
do (s0). And Betty’slike“ Y ou want that by next week?” We wereall quite
surprised of for how much it’s gone from just things that arefully out of our
mind.

| would liketosee it erlier if possible.

Isthere any a-hamoments that you have after taking this course? Y ou know
something you did not know before takingit.

The learnware | had here was not the one | had envisioned.

Managing project for the titleinstead of designing interactive learnwares.
Getting the studentsinvolved in the learnware to the degree that alot of us
did issomething | didn’t redly envisoninlearnware. | had sort of the maths

game limited idea of learnware instead of students actually doing the

learnware. Gradually | realize that “ yes, that ismost effective getting their
ideas. ”
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Glashas Something else | learn about learnware is that it isvery much focused on
learners. ... Their performances on the course weighs upon how you teach.

The learnware profiles open my eyes for how people should learn and how
they should teach.

Steve: Our client, when we asked him how students learned that, he said that he had
never thought about it.
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Appendix V Content of Knowledge Net

#3 main page - Microsolt Internet Explorer
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1.Introduction

Knowlege Net is used to store the previous experience and useful knowledge from past

| S303a students. The purpose of it isfor new studentsin the | S303a course to reuse this
knowledge and make progressin their projects. In another word, itis asharing memories
from different generations of studentsin the IS303a course. From this knowledge, you
can see how students' level has been enhanced from one generation to the other.
Knowledge Net is also linked to the 1S303a home page, Detail Kit ( a performance
support tool for making learner profiles), Discuss on Forum and other useful links about
multimedia learning.

Knowledge Net contains the knowledge from previous | S303a teams from the V olcano,
Library and Learning Language projects. The students have shared their considerationsin
designing the projects and the outcomes. By clicking on the link beside each comment,
you can go to the homepage of the project.

The designer and the implmenter of Knowledge Net is Maggie Xiaohui Liang, a master
student in department of Management Science, supervised by Tom Carey from the Center
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for Learning and Teaching Through Technology (LT3) . Please send us e-mails if you
have any comments on Knowledge Net. Y our opinions are extremely valuable for us.

2. SiteMap

Knowledge Net

1. Scope Statement
» Bottleneck

Bottleneck should be proposed by client - Vocano Project
« Client

Scope statement approved by the client -V olcano Project

+ God

More specific in the goal.- Library Project
"fun" asagoa - Vocano Project

"fun" asagoa - Learning Languages Project
Challenging god - Learning Languages Project

2. Learner Profile

Concrete persons - Volcano Project

Larger sample - Learning Languages Project

L earner profiles affected design - Learning L anguages Project
How to get good learner profiles - Learning Languages Project

3.Project Management

Coding and debuaging - Library Project

4.Design Process

« Learnware Anaysis

Website and book review - VVolcano Project
« Learning Activity

Cartoon characters

Cartoon Character - Library Project
Intelligent agent - Learning L anquages Project

Interactive Activity

Active experimenation - Volcano Project

Interactive elements 1) - Learning Languages Project
| nteractive e ements 2) - Library Project

I nteractive e ements 3) - Volcano Project
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Useful Technique

Flash -V olcano Project
Visual symbols - Learning L anguages Project

Voice

Auditory Channel 1) - Volcano Project
Auditory Channel 2) - Learning Languages Project

» Technology

Video - Volcano Project
Why we chose HTML - Library Project
Why we chose Hash - Library Project

Choosing the right technology among HTML , SML and Flash - Learning
Languages Project

. Interface
Buttons - Library Project
Locations for the users - Volcano Project

Flow Diagram - Library Project
Structure/ Navigation - Learning Lanquages

3. Scope Statement( 6 threads)

From the instructor:

The Scope Statement summarizes the instructional challenge or bottleneck
that the project is supposed to address or the purposes/goal sof the project.
Central to the identification of the goals of the project isthe learners and
their needsin relation to the program. Therefore, the Scope Statement
should inclue what the learners should know or be able to do after
completing the program. Before you begin generating your own scope
statement, keep in mind the following: The bottleneck: The projectsin IS303a are
intended to solve aninstructiona bottleneck in a course. As areault, there has to be a
bottleneck that the project targets on. The other component to keepin minds is that the
communication between the students and the clientisimportant. Itisvitd to arrive at a
mutual understanding of what the bottleneck is, what the purpose isand what the
methods are to approach the task.

Content:

Liwana
Bringleson

Bottleneck should be proposed by clients - VVolcano Project

Scope statement approved by the client as soon as possible - Volcano Project

More specific in the goal - Library Project
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" fun" isone of our goals 1) - Library Project

" fun" isone of our goals 2) - Learning Languages Project

Challenging goa- Learning L anguages Project

Bottleneck

Bottleneck should be proposed by clients - Volcano Proj ect E

i The bottleneck of a project should always be proposed by the professor. In

| our case, it was uswho came up with the bottleneck, not the professor. The

W disadvantage of thiswasthat the professor did not have hisbuy -in for the

er ST pottleneck. Thus, he might not totally agree with our assumptions and our

Goldworthy way to deal with the project. Asaresult, by the end of the project, the
professor was not very happy with the outcome.

Back to the Top

Client

Scope statement approved by theclient -EVoIcano Project

We originally chose to focus on the social science factorsin the project
because our client -- Dr. Morgan from department of earth science
constantly mentioned the value of his materialsin research in social -
economic aspects of volcano. However, we were quite wrong. Dr. Morgan
wanted to focus on the geology side instead. It was fortunate that the scope
got clarified and corrected. Otherwise, we would have wasted time in
organising materials for the wrong scope.

Dianne
Roberts

Back to the Top

Goal

Specific goal - L=1=] Library Project
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Our project serves asatool to help students searching for itemsin the
library. The reviewers of our project proposed that more details related to
the overall process of library research should be incorporated and the
process of evaluating web pages should not belimited to asmple checklist
Nell as this may not effectively capture the actua usefulness of the page.

Malcolm  Overall, they wanted our library research guide to be more specific and
detailed in these respects.

Back to the Top

" fun" isoneof our goals 1) - EE Library Project

The purpose of the project was to simplify the process of library research
and to make it more fun. Ultimately, our goal wasto add a certain amount
of fun to spice up the sometimes-mundane process of library research. If the
Nail prototype wasn't at least alittle fun or interesting to use, we did not think
Malcolm that anyone would bother to use it when so many other text based library
guides are dready available onlineand in thelibrary. We atempted to

incorporate fun into the design through the use of interactivity (quizzes, games) and a
fun tour-guide (timmy).

Back to the Top

“ fun” isoneof our goals 2) - - |earning L anguages Project

By studying the aggregated learner profiles, we saw that degree requirement
was amajor motivating factor. We have dl taken courses that we didn't like,
§ or thought that they were awaste of time, but were required to attend and
perform because of degree requirements. Making the subject matter lively
and more interesting (which was difficult to do with verba/textud based
subject matter like learning alanguage) required an extrabit of "spice”.
Therefore, we used "Lifty" as the nongendered, non-threatening central figure for usersto
identify with.

Mary
Bailey

Asaresult, the use of Lifty not only satisfied that, but also allowed a better way to use
the audio capabilities of Flash and CD-Rom technology.

Back to the Top

Challenging goal - -=== L earning L anguages Project
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Our scope statement was @) well structured, b) concise, and c) agressive but
reasonable in the scope of the deliverable. By setting a deliverable that was
" challengingrather than easy, it may have pushed us to create ahigher quality
product.

Tai Toh
Back to the Top

4. Learner Profile ( 4 threads)

From the instructor:

One way to ensure you understand the learnersyou are desgning foris to
create a document that describesthemwell. Learner Profiles describe the
learners characteristics, competencies, limitations, and familiarity with the
Liwana subject area. The information in the document should include general
Bringleson learner characteristics, such as age, educational level, reading proficiency,

and motivation. It also should include information relevant to the subject
material, such as proficiency in the prerequisite skillsfor the current program and interest
inits content. It isalso useful to know what the users familiarity with the computer is. (
Aless S. M. and Trollip S. R., 2000) The Detail Kit isatool to help you create Learner
Profiles and is linked from Knowledge Net. The following are the commentsfrom 1S303a
students who worked on the Volcano, Library and Learning Languages projects about
learner profiles.

Reference:

Aless S.M. & Trollip S.R.(2000). Multimedia for Learning: Methods and Devel opment.
Allyn and Bacon

Content:

Concrete persons - Volcano Project

Larger ssmple - Learning languages Project

Learner profiles affect design - Learning L anguages Project

How to get good learner profiles - Learning Languages Project

Concrete persons -EVoIcano Project
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Good learner profiles can be agreat hepin desgning the prototype. The
designers had better talk to real students and professorsin the courseinstead
of imaging what characteristics the learners might have. By talking to red
users, it iseasy to grasp the learners features while imagination may lead to
unrealistic assumptions.

Dianne
Roberts Back to the Top

-

Larger sample - == Learning languages Project

Using alarger samplein the learner profiles could help us to understand
& more about widdly different learners and therefore facilitate in the design.

|| Backtothe Top

How learner profiles affected our design - -== |earning L anguages Project

k&

The aggregated learner profiles gave usthe capability to build off of
severa things. Users wanted concrete infomation. Users were primarily
female. Users motivation wasto a) learn the language or b) fufill their
degree requirements. As such, we redlised that we should create a design
that was fun to motivate the students who really weren't too interested in

Jane learning the language but rather to get the credit.
Buckingham

Back to the Top

How to get good lear ner profiles - —=m= L earning L anguages Project

What we did right: : @) collected the datain atimely matter b) kept the
guestions clear c) kept the survey short, and diminated extraneous
guestions.

Back to the Top

—

Nathan
Saliwonchyk

5. Project Management ( 1 Thread)

From the instructor:
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Most people want projects completed by a certain date. Y ou and your client
must be clear about dl the deadlines, not jus the delivery of thefind project.
Most projects have anumber of intermediate deadlines that specify when
different parts of the content are to be ready and approved, when the user
interface isto be ready and approved, and when various assets, such as
voice and video, must be ready. (Aless S. M. and Trollip S. R. , 2000) A
Gannt chart will help you to decompose the work that you need to accomplish to deliver
the final project and giveyou a timdinefor when to complete what. Thefollowing
comments are from 1S303a students who worked on the Volcano, Library and Learning
languages projects about the project management i ssues.

Reference:

Liwana
Bringleson

Aless S.M. & Trollip S.R.(2000). Multimedia for Learning: Methods and Devel opment.
Allyn and Bacon

Content:

Coding and Debugging -Library Project

Coding and Debugging E Library Project

Coding the interface and testing/debugging took dightly longer than
expected, but | think thisis always the casein a project like this where we

could ssimply have just kept adding more and more components to the
overall piece.

Neil

Malcolm Back to the Top

6. Design Process. Technical Component ( 4 Threads)

From the instructor:

To decide what technology should be used in the project, one must consder
the ability of the team, the hardware and its capability to fulfil the needs of
the project. The following are the commentsfrom the previous students of
Liwana what technologies they used, why they chose them, and what the outcome of
Bringleson thosedecisionswas.

Samples of different technologies:

HTML - Volcano Project
Flash and HTML - Library Project
- Learning Languages Project
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Content:

How to use video- VVolcano Project

Why we chose HTML- Library Project

Why we chose Hash-Library Project

Choosing the right technology - L earning L anguages Project

How to usevideo -EVoIcano Project

. We had avideo of 30 minutes. However, from the aspect of web design, we
| thought it would not be a good idea to create awebsitewith avi deo of 30
B minutes. In one way, it seemsto be too long and too boring to the learners.
er WA 1n another way, the file was rather large. We were afraid nobody could wait

Goldworth for that long for it to be downloaded. As aresult, for future devel opment of
0IAWOrtny v olcano project learnware, we suggest to usea CD.

Back to the Top

Why we chose HTM L E Library Project

We chose to use HTML because we needed to create the design rationale
web page and we decided that the prototype should flow fromthis page.
Also, since the magjority of the material that wasto be delivered in the

Nail project was text based, it was most convenient to display it viaa serises of
Malcolm web pages.
Back to the Top

Why we chose Flash L EE Library Project

We chose to use Flash because we wanted to add an interactive and

"fun"component to the project. Flash dlowed us to makeinteractive quizzes
and fun animations.

Nell Back to the Top
Malcolm
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Choosing the right technology - -== |earning L anguages Project

ER

The technology chosen had to be compact becauseit must coincide with the
WebCT front end available on the Internet. The technology must also
engage the user with audio and visual learning content while maintaining a
high degree of interactivity. After many long hours of discussion over what
available technologies were appropriatefor the desgn of the tutoria, the

Jane _ group eventually settled on three different technol ogies:
Buckingham

+  HTML+ Java Scripting
«  Synchronized Multimedia I ntegration Language (SMIL)

« Macromedia Flash

HTML would be asmple, compact way of displaying the tutorid information. However,
it lacked the interaction components necessary for the development of the IMM. It was
felt that the technology would not be interactive enough for studentsto maintain their
interests.

SMIL isan XML-based scripting tool that allows for the scripting of multimedia over the
web. However, since all actionsmust be scriptedin order for SMIL to work, interaction
(or the illusion of interaction) would be difficult toimplement asit would beimpossble
to script out all of the user’ s possible action. M oreover, none of the design team were
familiar with SMIL at all.

Thewinner:

It was decided that Macromedia Flash would be the development environment of choice.
It provided away to create small, compact, but streamable applications to the users.
Moreover, the free Plug-in and the standalone player could be downloaded and placed
onto the CD-ROM for the students. Not did Flash satisfy bandwidth issues, it also gave
usaway of creating an application with modular components. Each separate component
would be easily editable and very smdl. Consequently this aso offloaded any bandwidth
issues for the WebCT front end that students could also use.

Macromedia Flash also arranges objects into layers and groups objectsinwhatis known
asalibrary. This afforded us the opportunity to create an easly localizable application
where elements specific to the German culture, the language, and Lifty could be removed
and replaced with little hassle.

Flash applications can combine auditory, textud, and visud information together. It can
be used to create truly interactive applicationsfor download off the Internet or CD-ROM.

The disadvantage of Flash isthat it may make difficult for the professorsto make editing
changesto the learnware.
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7. Design Process - Learning Activity ( 10 Threads)

From the instructor:

" The process of instruction includes the presentation of information to
learners, guidance of learners’ first interaction with the material; learners
practicing the material to enhance fluency and retention and assessment of
Liwana learnersto determine how well they have learned the material and what they
Bringleson should donext.” (Aless S.M. and Trallip S.R., 2000, P10) This can &so be

applied to interactive multimedia. To decide what learner activities the
project should include, one must consider the learner profiles including the learners
academic background and their preference for learning, the class and the related
instruction or tutorial.lt deals with the activities of assembling the content and deciding
on how it isto be treated from both an instructional and interactive perspective. The
following examples show what the previous students consider in this phase, what their
decisions and their outcomes are.

Reference:

Aless S.M. & Trollip S.R.(2000). Multimedia for Learning: Methods and Devel opment.
Allyn and Bacon

Content:

Cartoon Character- Library Project

Intelligent agent - Learning L anquages Project

Active experimentation- VVolcano Project

I nteractive elements - Learning Languages, Library and VVolcano Project

Flash- Volcano Project

Visual Symbols- Learning Languages Project

Auditory Channels - Volcano, Learning Languages Project

Cartoon Character -|
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We created a cartoon " timmy ", thelibrary detective, in an attempt to
provide afriendly and fun character to act as a guide leading the students
through the process of library research. Heis part Sherlock Holmes and part
coffee mug. We decided that to do research in thelibrary you needed to act
Neil like adetective and you need a hot mug of tim Horton's coffee -it was a
Malcolm  natural mix. The reviewers thought timmy was an interesting character that
added more" fun" to the prototype.

Back to the Top

Intelligent agent - === L earning L anguages Project

EE

Perhaps the most risky decision that was made was the inclusion of an
animated character called Lifty. Lifty was an animated Litfal3sdule, or
information post.

- Lifty was a non-gender specific character that worked well with the existing
Jane theme of the current CD-ROM. He was designed to be non-threatening, and
Buckingham easily identifiable by the students. His role in the CD-ROM wasto provide
aconsistentlook andfed, aswell asact asavirtud student taking the

course. Thus, students could empathize with some of the feelings and emotionsthat Lifty
was going through. The animated character aso had one advantage to digitized video --it
was easy to manipulate, and can do things outside of the real world (i.e., dropping alarge
ONUS on Lifty's shoulders).

Much like the students of GM 202, Lifty would evolve throughout the tutorid, eventualy
turning from a naive student to a sdf -actualized individua ready to learn a new language.
It was hoped that students would be engrossedin Lifty's travails and follow him
throughout the tutorid, learning with him.

A second character was also added, that was the "Narrator” (voiced by the Team's own
Mary Bailey), who acts as the guide to Lifty and the user. It was eventually hoped that
Lifty would be integrated into the entire the CD-ROM, and have amore visble presence
inthe entire IMM package than just being limited to the tutorid module.

On an aside note, Lifty'sinspiration can be attributed to a character from aLucas Arts
game caled "Day of the Tentacle". Lifty bares aremarkable smilarity to themain
villain: Purple Tentacle. Other people have dso pointed out that "Lifty" sharesastrong
similarity to some other well known product.

Active experimentation -EVoIcano Project
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The active experiment was highly valued by the reviewers.We allow the
| usersto click on the graphs to show the Atlantic boundaries that were
| demonstrated to them in the previous dides. Weal so allow them to select
W and drag the right rocks to the right categories. By doing these games, the

Peter reviewers became more interested in the geology concepts and were able to
Goldworthy understand them better.

Back to the Top

Interactive elements 1) - —== | earning Languages Project

Interactive elements that were used were clickable menus and quizzes to
test and engage the user.

. BacktotheTop

Nathan
Saliwonchyk

The reviewers proposed that more interactive content would be good to help
the students explore library research more thoroughly.

Back to the Top

Interactive elements 3) -EVoIcano Project

In our volcano project, our reviewers proposed that we could include some
tasksthat allow studentsto predict changes that could occur dueto volcanic

activity on the island and allow studentsto sketch out their ideas and submit
to some offsite database.

Dianne Back to the Top
Roberts

Flash -EVoIcano Project
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y  There are pictures of some places at the eruption and what it looked like
| twenty five years after the eruption. We put them side by side to compare
| and allow one to fade off into the other with Flash. This created more

. contrasts and impressed the learners.

Peter
Goldworthy Back to the Top

Visual Symbols - == |earning L anguages Project

With 20 pages of content, it would have been difficult to create an
interesting, engaging tutorial. We decided that the use of pictures and
§ animation would be used to decrease text heavy material. Not only would
this be faster to view than reading all the text, it would also appeal to the
visual orientation of the users.

Bailey

Back to the Top

Audio Channd 1) -EVoIcano Project

We originally considered using voicein the learnware. Upon further
investigation, we realized this was not aviable choice. Mgority of the target
learners were distance education students and they dready listened to their
instructor's voice via the lecture tapes. We would prefer the students to

: concentrate on the text and the pictures.
Dianne

Roberts Back to the Top

-

Auditory Channels 2) - -== |earning L anguages Project

It was determined early on that some of the text could be read to the users.
A Not only doesthislower the visual load, but it provides a personable feel to
the application — a personal tutor if you will. Of course, for each auditory

- MBS passage spoken, some and ogous text would be displayed. It was decided that
Tai Toh the textual cues would not be the spoken text verbatim, but rather a summary
of the spoken line. Thiswould require the users to think about the meaning of the
statement while watching the animations, etc.This engages the user.
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8. Design Process -- Interface (4 Threads)

From the instructor:

A good interface will be accurate and precise. It can guide the usersto find

the information easily and let the surfing process be fun and enjoyable. The
following threads show what the previous students have considered in their
interface design and what the feedback from the reviewers were.

Liwana
Bringleson

Content:

Metaphorsin button design- Library Project

Locations for the users- VVolcano Project

Flow Diagram- Library Project

Structure / Navigation- Learning Languages Project

M etaphorsin button design --Librarv Project

Reviewersfelt that the button representations for "home", "forward" and

"backward" were better than plain text. In addition, the font of the text isa
bit too smd| to read.

Neil Back to the Top
Malcolm

Locationsfor theusers -EVolcano Project

The reviewersfelt that they did not know their locations asthey went
through our storyboard. Thus, we added a title to each page and illustrated
the position of it in the prototype. A site map might also be a good idea.

Back to the Top

Dianne
Roberts

Flow Diagram --Librarv Project
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The reviewers proposed that an overall flow diagram would be useful to
help students locate themselves in the entire process and within the specific
learning activity.

Neil Back to the Top
Malcolm

Structure/ Navigation - -== Learning L anguages Project

We chose to use asimilar layout asthe current CD-ROM with a vertical, left-
sided navigation bar. Each link on the left-hand side would link to an
§ individual module, keeping with the current CD-ROM structure. A site map
wasincluded for direct navigation was well. One problem found was that the
Flash prototype did share the same look and feel (although similar layouts

Mary

Bailey and colours were used). It was decided that when a person first opened the
tutorial link, a new window would spawn with the Flash application.

Back to the Top

9. Design Process - Learnware Analysis (1 Thread )

From the instructor:

Before the start of design, there are some activities that can better prepare
you for the design. The following team proposed that visiting similar
websites or browsing similar projects can provide them with a better idea of
the goal and the content in the project.

Liwana
Bringleson

Content:

Website and book review - Volcano Project

Website and book review EVoIcano Project
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We visited different webstes of Heimey eruptions to decide what was the
unique componentin our desgn. Wef ound that there wasstill no webste
that could illustrate in detail what exactly happened in Heimey in 1973 and
later on. Our material contained valuable information about what happened
in Heimey in 1973 and what it looked like in 10 and 25years timeframe.
Goldworthy Asaresult, we built more interactive componentsin terms of the details of
the Heimey eruption and its changes during the past 25 years. In summary, reviewing the
projects with similar content or function can broaden our view and foster our creativity.

Back to the Top

Peter
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