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Abstract

This study used a theory from the field of knowledge management to evaluate the
effectiveness of an on-line activity which was implemented in a grade eight class in
Taiwan. In this activity, students were asked to search and share related knowledge to
design and build a golf ball dlide. The result showed that Sudents were retrieving prior
knowledge mor e frequently than capturing new knowledge. Also, three levels of complexity
of knowledge reuse actions taken by students during the activity were found. This study
showed a different view on how students learn.

1. Introduction

Learning has been traditionally divided into three domains. cognitive, affective, and
psychomotor. To measure how much students learn from each course, achievement tests
and attitude scales were developed and implemented in most classrooms and schools.
However, things did not always be done like this way in the real world. Knowledge
learned need to be used to solve problems or complete tasks.

Today’s students will be tomorrow’s knowledge workers in various kinds of businesses.
This study argued that how students use knowledge can be an approach to evaluate
students learning. A theory of knowledge reuse developed by Markus [1] was used as a
framework for analysis.
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2. Review of literature

Many researchers provided their views to define what the knowledge management
(KM) is. For example, Na Ubon and Kimble said that “KM is the management of
processes that govern the creation, dissemination, and utilization of knowledge by merging
technologies, organizational structures and people to create the most effective learning,
problem solving, and decision- making in an organisation” [2]. Petrides and Nodine
described knowledge management as “a set of practices that helps to improve the use and
sharing of data and information in decision-making” [3]. Both articles made al their
contributions to the field of education. Especialy, Petrides and Nodine emphasized that
the ultimate beneficiary of promoting knowledge management should be “students,
teachers, and the education community as a whole” [3]. Indeed, it is worthy for us to
accept knowledge management as a strategic resource for improving technology education
in our schools.

In a study of improvement projects from thirty organizations, Davenport, Jarvenpaa,
and Beers discovered five different primary orientations to knowledge: acquisition,
creation, packaging, application, and reuse of knowledge. They also defined knowledge
reuse process as separating prior knowledge and leveraging it to a greater degree [4].

According to Markus [1], there are four stages in the process of knowledge reuse
including capturing or documenting knowledge, packaging knowledge for reuse,
distributing or disseminating knowledge and reusing knowledge. Capturing or
documenting knowledge involves passive producing from the work process, generating
from informal electronic communication or meeting system, creating archives, and
filtering and sanitizing knowledge for later reuse. Packaging knowledge consists of
different activities such as “culling, cleaning and polishing, structuring, formatting, or
indexing documents against a classification scheme.” Distributing or disseminating
knowledge includes sending information to the potential users through email alerts or
newsletters, and facilitating knowledge reuse activities such as assessing users needs or
helping them use knowledge. Reusing knowledge is the process of defining questions,
seeking and selecting of expert advice, and applying the knowledge in practice.

Markus aso clarified three key roles involved in the knowledge reuse process.
knowledge producer (who creates and records knowledge), knowledge intermediary (who
prepares and processes knowledge), and knowledge consumer (who retrieves and applies
knowledge). It is possible for one individual or group to perform these roles at the same
time. Also, it is possible to use information technology to perform some of these roles,
particularly in dissemination and facilitation of knowledge [1].

3. Design and methods
3.1. Participants

The participated teacher was Ms. Huang who has been teaching Computer and Home
Economics in Wu Chia Junior High School, Kaohsiung County for nine years. During the
course of this experimental research project, she was studying at the Graduate Institute of
Industrial Technology Education, National Kaohsiung Normal University and majoring
Technology Education. When the research team approached her and told her about this
project, she was willing to take challenge and try something new in her class. A grade
eight class was suggested by Ms. Huang to participate this project. The class consisted of
eleven girls and twenty-two boys.
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3.2. Activity design

The activity was named “Golf Ball Slide Design.” In this activity, students were asked
to design and build a golf ball slide by using materials available at home or school. The
dlide must be no taller than 30 millimeters. After finishing their dides, a competition was
held to test which slide can send a golf ball to the furthest distance or the highest place. All
students were grouped into six teams. Three teams challenged the furthest distance and the
others challenged the highest place.

During the activity, students were required to use four areas of knowledge including
science, technology, engineering, and mathematics (STEM). All the information or
knowledge found on the Internet or elsewhere need to be shared and used with team
members at the web-based platform served through Moodle. How these information and
knowledge shared and re-used in the design and making of the golf ball slide served as the
assessment criteria. The following steps were developed to guide students through the
process:

Step 1. Define a design goal and identify possible problems

Step 2: Gather ideas, information, or knowledge and analyze potentia solutions

Step 3: Design and test a prototype, and solve problems

Step 4: Finish the product and write a description

Step 5: Participate in the competition

The activity was carried out at the second semester of 2008 school year from February
19 to June 23. The class met every Monday from 14:15 to 15:00 at the computer room
and/or the technology |ab.

At the end of semester, al six teams finished their design projects. The structure of
their slides was similar including a slide and a support at one end of the slide to create a
downhill slope. However, materials they used for structures were different including
cardboard (Team 1, 2, and 6), cut garden hose (Team 3), corrugated paper board (Team 4),
and card paper (Team 5). Most of teams applied oil on the surface of dides to reduce
friction, but one (Team 4) used tinfoil.

3.3. Data collection and analysis

Two trained data analysts were assigned to transcribe and analyze the data stored on
the web. They were asking to analyze data based on the theory of knowledge reuse
proposed by Markus [1]. After finishing analysis process, preliminary findings from both
analysts were examined by authors to check on the disagreement and to discuss until
reaching the agreement.

4. Findings

4.1. Sudentswereretrieving prior knowledge more frequently than capturing new
knowledge

Since the process of knowledge reuse involves in capturing new knowledge and
retrieving prior knowledge, this study first examined on that. How many times each team
captured new knowledge and retrieved prior knowledge were identified and documented
in Table 1. Based on Table 1, there were two teams (Team 1 and Team 6) involved only in
retrieving prior knowledge without trying to find new knowledge for completing
designated tasks. Team 4 only tried to capture new knowledge once. On the contrary, they
were retrieving alot of knowledge already knew to use in designing their slides.
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Table 1. Frequencies of retrieving prior knowledge and capturing new knowledge
from each team

Retrieving Capturing
Teams Prior Knowledge New Knowledge
Team 1 5 0
Team 2 14 3
Team 3 15 6
Team 4 39 1
Team 5 14 11
Team 6 11 0

4.2. Threelevels of complexity of knowledge reuse actionstaken by studentswere
found

Actions taken by students after retrieving or capturing knowledge can be classified
into three levels based on complexity of these actions. The level one, the simplest one,
referred to prior or new knowledge was used directly on the design project without
packaging or distributing knowledge beforehand. The level two referred to knowledge was
packaged and/or distributed first and then reused on the design project. The level three, the
most complex one, meant that the reused knowledge was re-packaged and/or re-distributed
again for further reuses.

Level |
Retrieving Prior Knowledge
— Reusing Knowledge

Level I

Retrieving Prior or Capturing New Knowledge
— Packaging and/or Distributing Knowledge
— Reusing Knowledge

Level 111

Retrieving Prior or Capturing New Knowledge

— Packaging and/or Distributing Knowledge

— Re-packaging and/or Re-distributing Knowledge
— Reusing Knowledge

How many times each team involved in different complex levels of knowledge reuse
actions were analyzed and documented in Table 2. Clearly, actions of re-packaging and/or
re-distributing knowledge were less frequently found during the activity. Usually, they
were found when students were working on writing descriptions.
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Table 2. Frequencies of different levels of complexity of knowledge reuse actions
taken by each team

Teams Leve | Level Il Level 111
Team 1 3 2 4
Team 2 10 7 7
Team 3 4 17 9
Team 4 13 26 7
Team 5 7 18 4
Team 6 4 7 2
Total 41 65 33

5. Implications

In this study, two approaches were used to analyze how students learned from this
design project. One was to examine how students tried to capture new knowledge to solve
problems. The other was to analyze how students processed and reused knowledge. Both
approaches can be a means to evaluate students learning. It could provide a different view
on students' performance.

Participated students were growing up with computers and the internet. They were
used to search information or knowledge on the web and apply them in the daily life.
Apparently, some of them did not use that skill on this project. Probably, it was because
this project involved academic knowledge which was not familiar to them. They need to
be encouraged and upgrade their skills to search and apply new knowledge in academic
fields.

6. References

[1] M.L. Markus, “Toward a theory of knowledge application: Types of knowledge
application situations and factors in application success’, Journal of Management
Information Systems, 18(1), 2001, pp. 57-93.

[2] NaUbon, A., and C. Kimble, Knowledge management in online distance education. In
Proceedings of the 3 International Conference Networked Learning 2002, University of
Sheffield, UK, 2002.

[3] Petrides, L.A., and T.R. Nodine, Knowledge management in education: Defining the

landscape, The Institute for the Study of Knowledge Management in Education, Half
Moon Bay, CA, 2003.

[4] T.H. Davenport, S.L. Jarvenpaa, and M.C. Beers, “Improving knowledge work
processes’, Soan Management Review, 37(4), 1996, pp. 53-65.

27



DX SPORR Y 22 i (A

RFID: A new tool for visitor studies

JUI-CHEN YU
Researcher
National Science and Technology Museum
720 Jiouru 1% Rd, Kaohsiung, Taiwan, R.O.C.
E-mail: raisin@mail.nstm.gov.tw

HUNG-JEN YANG
Professor
Department of Industrial Technology Education
National Kaohsiung Normal University, Taiwan, R.O.C.

Abstract

Finding new tools for better understanding visitors is always an important task for
evauators and researchers. Then, they can use these tools to improve practicesin
demonstrating public value and impact of museums. RFID referring to “ Radio Frequency
Identification” is an emerging technology that is rapidly used in many fieldsto track
patients or goods (Roberts, 2006). This study attempts to explore how this new technology
can help for understanding visitor behaviors.

Inspired by Boisvert and Slez's works (1994, 1995), a RFID system has been
designed and established to detect and record which exhibits visitors stop (attracting
power) and the amount of time that visitors spent at each exhibit (holding power) in the
hall of Telecom History in Taiwan (THT) at National Science and Technology Museum.
The RFID system used in this study consisted of a one-by-four 915MHz RFID reader and
four antennas. In addition, the “Log Database Generator” software was developed to store
raw data detected by the tag reader and transfer these data to the researcher’s computer via
the Internet for data analysis. The total cost for purchasing hardware and software was
440,000 NT dollars (approximately 13,000 US dollars).

From April to July, 2007, atotal of 310 visitors at age 6 and older had participated in
this study. There are 180 walked through the testing area. After obtaining permission from
participants, demographic information was collected and the tag was handed out before
they entering the THT hall. All personal information was stored with code numbers to
avoid tracing to any particular individuals. For anadlysis, al data were presened in
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frequency and percentage. Also, the relationship among visitor characteristics, exhibit
tpyes, and attracting and holding power was examined.

The RFID system worked very well on collecting data by counting heads and time for
visitor studies without interfereing visitors' activities or letting visitors feel pressure of
being followed. In contrast to traditional observations, it was lesser manpower and time
consumption. But, it can not record how visitors engage with exhibits and others,
especialy their physical behaviors, oral conversation, and emotional reaction. So, the
RFID system is better used in collecting quantitative data than qualitative data.
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Wednesday, July 15th Thursday, July 16th Friday, July 17th
7:30-9:00 Registration Desk Registration Desk Registration Desk
(Building 1, 3" Floor) (Building 1, 3" Floor) (Building 1, 3" Floor)
Opening Ceremony Parallel Sessions 4 (4 sessions)
9:00-10:30 Panel (1)
Keynote Speech (1) Invited Speech (1)
10:30-11:00 Coffee Break
Parallel Sessions 1 (4 Parallel Sessions 5 (3 sessions) Parallel Sessions 8 (4 sessions)
11:00-13:00 PORIURY
Workshop iCOPER Invited Speech (2) Workshop VIDLATEL
13:10-14:30 Lunch Break
Parallel Sessions 2 (4
. Parallel Sessions 6 (3 sessions) Parallel Sessions 9 (3 sessions)
sessions)
14:30-16:00 Workshop M3C
Posters 1 Doctoral Consortium
Posters 2
16:00-16:30 Coffee Break
Parallel Sessions 3 (4 Parallel Sessions 10 (3
sessions) Parallel Sessions 7 (4 sessions) sessions)
16:30-18:00
Posters 1 Posters 2 Tutorials (2)
18:00 End End Closing Ceremony

Conference Dinner

(13 Merkela Str., Big Hall)
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Monday, July2o0 Friday, July 24
4:00 = 7:00 p.m, Registration Open B8:00 a.m. - 12:00 p.m. Registration Open
8:30 - g:00 a.m. President’s Address and VSA

Tuesday, July 21 Business Meeting
B:00 - 11:00 @M. Registration Open Grand Ballroom G & H

i ? 100 — 10:00 A.m. ote Presentation
4:30 — 7:30 p.m, Rngl?rrnrinn Open 9 'LS:z:d Bl At
9:00 A.M. — 4:00 p.m. Pre-Conference Workshops ey Coffes Bresk
Wednesday, July 22 Grand Ballroom G & H

10:30 @.m. — 12:00 p.m. Concurrent Sessions — Three
Grand Ballrooms G & H, F,
8:30a.m. - 4:30 p.m. VSA Board of Trustees Meeting Mills Studios 1, 2, 3
Mills Studio Three

8:00 a.m. —5:00 p.m.  Registration Open

12:30 = 2:00 p.M. April Award Luncheon
9:00 a.M. — 4:00 p.Mm. Pre-Conference Workshops Grand Ballroom A& B
9:00 — 11:00 a.M. Pre-Conference Walking Tour 2:15 — 3:30 p.m. Concurmrent Sessions — Four
Meet at 4th Street Entrance Grand Ballmoms G & H, F,
6:00 - 10:00 p.m. Welcome to St. Louis Opening Event Mills Studios 1, 2, 3
{ticket required) 3:30 — 3:50 p.m. Coffee Break
Buses depart from 4th Street Entrance Grand Bollroom Foyer
atsz3a A, 3:50 - 4:50 p.m. Concurrent Sessions — Five
Thursd I Grand Ballooms G& H, F,
hursday, july 23 : Mills Studios 1, 2, 3
8:00 a.m. — 3:00 p.m. Registration Dpen 4:45 - 6:00 pam. Open House at The Old Courthouse
8:00 - g:o0a.m. Members and New Attendees (Mo ticket required)
Coffee Talk 6:00 - Q:00 p.M. Grand Evening of Art and Music
Grand Ballroom G & H (ticket required)
9:00 — 11:00 @M. Welcoming Remarks and Buses depart from the Old
Keynote Panel Courthouse at 5:45 p.m.

Grand Ballroom G & H

11:00 a.m. - 4:30 pm.  Marketplace of Ideas, Products, Sa_turdﬁuly %5

and Services 9:00 — §:30 a.m. Coffee Break
Posters on Display Grand Ballroom Foyer
Grand Ballroom A & B 9:30 — 11:00 a.m. Concurrent Sessions — Six
19500 — TLTO W, Coffee Break Grand Ballrooms A, B, F, G
Grand Ballroom Foyer 11:30 a.m. — 12:45 p.m,  Closing Luncheon
11:20 a.m. -12:35 p.m.  Concurrent Sessions — One Park View Room
Grand Ballrooms G & H, F, 1:00 — 10:00 p.m. Post-Conference Trip
Mills Studios 1, 2, 3 Bus departs from 4th Street Entrance
12:35 — 2:00 p.m. Lunch on your own ALLIa PR
2:00 - 3:00 p.m. Concurrent Sessions — Two

Grand Ballrooms G & H,
Mills Studios 1, 2, 3

3:00 — 3:30 p.m. Coffee Break
Grand Bollroom Foyer
3:00 - 4:30 p.m. Marketplace of Ideas, Products

and Services continues

Poster Session
Grand Ballroom A & B

7:00 = 10:00 p.m, Come Play Like a Kid at The Magic
House (ticket required)
Buses depart from 4th Street Entrance
al 6:30 p.m.
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