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The future development of Hong Kong owes a radical change in our current education
curriculum. Modern views of learning argue that the conventional instruction mode of
science curriculum should shift from a transmission approach to a constructivist
approach through Problem-based learning (PBL). This is a radically different
pedagogical strategy of posing significant, real world situations and providing resources,
instruction to learners. The field is an ideal setting for conducting Problem-based
learning because field problems are those authentic but often referred to as ill-structured.
They are innately challenging in part because of no definitive or simple answers, thus
require a full integration of knowledge across disciplines in the problem solving process.
It is believed that students working collaboratively as a PBL group will benefit through
repeated goal setting, planning, acting, sharing, reflecting, rethinking and refining.
Kowloon Technical School has put into practice two PBL programs for S.6 and S.2
students with the support of the Department of Earth Sciences, the University of Hong

Kong through her pioneering project, the “Problem-Based Learning in the Field”.

Background of the project

An ultimate goal of education in the Information Literacy Age is commonly
agreed by most educators as transforming students into progressive problem solvers
and authentic knowledge builders. Most reports, such as the SCANS (Survey of



Necessary and Comprehensive Skills and Goals 2000) documents in the United States
support this argument. Most school goal statements allude to the need for critical
thinking and problem solving skills. Nevertheless very often such instruction in
problem solving takes the approach of teaching models to students that apply to neat
case studies rather than the messy real world problems. A methodology which
authentically addresses the core of a problem-solving dominated learning mechanism
IS imperative.

The need to establish such student-centered problem-solving skills as the primary
education goal is also well recognized for Hong Kong students. The recent education
reform (Curriculum Development Council, 2001) consultancy report has identified
‘Learning to Learn’ as the key to the success of our future students. However, this
initiative is not as well appreciated by some teachers in Hong Kong due to the lack of
demonstrative cases and training programs on problem-solving learning. The
Department of Earth Sciences of the University of Hong Kong (HKU) believes the
procurement for such a pedagogical change cannot rely solely on the self-initiation of
teachers, and must require participation of the tertiary institutions in Hong Kong. A
sizeable fraction of courses in the tertiary institutions in Hong Kong are now taught
with a problem-solving learning approach including Medicine at HKU. An effort to
adopt a similar teaching pedagogy in secondary school, even experimental in nature
for the time being, should be encouraged. Successful experience with PBL in the
tertiary institute should be shared with secondary school sectors through training
workshops for school teachers and organized activities for students on
problem-solving dominated learning.

The ideal setting for conducting PBL is in the field, where students are required to
cope with real problems, often with no definitive solutions. The field-mapping
program in the Department of Earth Sciences, for example, demands students to
identify geological units which are often messy and ambiguous, and make judgment
on enigmatic situations which cannot be answered in a definitive manner. Such field
study, with emphasis on the problem-solving processes rather than the answers to the
problems, is cognate with problem-based learning and represents a best means of
introducing PBL to school education. Thus, the Department has requested support
from the Quality Education Fund (QEF) to undertake training workshops for teachers
on problem-based learning in the field setting. The Department has selected Earth
Science as the theme of the project because of its nature as a field-based science. In
addition, Earth Science has been reported to be the weakest area for Hong Kong
students in a recent international study (TIMSS-R, 1999). This current project can



also enhance the Earth Science component in the school curriculum.

Underlying principles of PBL

PBL is a pedagogical strategy for posing significant, contextualized, real world
situations and providing resources, guidance, and instruction to learners (Mayo,
Donnelly, Nash, & Schwartz, 1993). What significantly distinguishes PBL from other
traditional learning mechanisms lies on a coherent component in PBL that participants
construct knowledge progressively through neutralizing contextualized problem sets
and situations, with neither conventionally practiced classroom-format lectures nor
‘end-of-chapter’ questions. PBL is a radically different approach to the current mode
of teaching-and-learning which constantly needs encouragement and support (White,
1996).

Brief history of PBL development

In the early 1970s, the concept of PBL was shaped by Dr. Howard Barrows and
Ann Kelson of Southern Illinois University, School of Medicine as a curriculum and a
process. McMaster University Medical School in Canada was the first to bring PBL to
the forefront of education. Of all teaching methods, PBL is the best studied in a
scientific sense. Many medical schools have adopted PBL. Today over 80% of
medical schools and many other professional schools utilize PBL to teach professional
cases (Bridges and Hallinger, 1991; Vernon and Blake, 1993). PBL is now used
globally in higher education in areas such as schools of health sciences, nursing,
dentistry, pharmacy, veterinary medicine, public health, architecture, computing,
business, law, engineering, forestry, police science, social work, education and many
other professional fields including the earth sciences. Many K-12 schools in the U.S.
are also using the PBL methodology.

Project description

Goals

The project aims to further engage students’ curiosity and improve their quality
in a sustainable learning environment and ultimately prepare them to succeed in the
21* century. The goals are formulated around the following major goals to exert
positive impact on teaching quality and quality learning atmosphere:

Student level
1. To prepare students to become progressive problem-solvers, passionate
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learners and authentic knowledge constructors with a realization that
learning is an on-going process throughout their lifetime.

To engage students in authentic practice of empirical scientific inquiry and
foster their development on minds of inquiry for the complexity of scientific
problems.

To develop students with essential communication skills in the fields of
listening and speaking in addition to reading and writing via continuous
peer-interaction, cooperative learning and peer-collaboration.

To prepare students to think critically and analytically, and develop an ability
to find appropriate learning resources in order to solve complex real world
problems.

To widen students’ horizon in the earth and natural sciences through a series
of fieldwork-based interdisciplinary investigations.

To sharpen students’ personalities, enhance their personal growth and
develop effective written and verbal communication abilities through
continuous collaboration in small heterogeneous study groups.

To promote teacher-student relationships through constant mentoring,
communication, support and encouragement, and collaborative effort to
solve problems and thus enhancing quality learning atmosphere.

Teacher level

1.

To prepare teachers to acquire first-hand experience of a fieldwork-based
PBL methodology through participating as co-learners in teacher PBL group.
To engage teachers in authentic practice of empirical scientific inquiry and
enhance their appreciation for the complexity of scientific problems.

To widen teachers’ horizon in the earth and natural sciences through a series
of fieldwork-based interdisciplinary investigations.

To widen teachers learning area by providing heterogeneous teacher PBL
groups and joint-school presentation delivered by student PBL group.

To foster teachers’ professionalism by acting as facilitator for student PBL
groups and by directly participating in interdisciplinary PBL.

To promote teacher-student relationships through constant mentoring,
communication, support and encouragement, and collaborative effort to
solve problems and thus enhancing teaching quality.

Education community level

1.

To establish partner-relationship between university and secondary schools,
and to provide students with an early on interaction with university staffs



and thus widen their horizon on various disciplines of studies.

2. To establish a cooperative relationship between private sector and education
sector via intervening group discussions with experts-in-the-field.
Objectives

The following objectives in the domains of cognitive, psychomotor and affective
are the specific illustration of the project goals.

Student level

1.

Participating students are able to demonstrate independently the operational
procedure of Scientific Inquiry (detailed observation, full description,
sampling of data, processing and analysis of data, experimental verification,
presentation of findings, formulation of hypotheses, evaluation of inferred
results and collaboration with peers).

Participating students are able to identify the geosphere, atmosphere,
hydrosphere and biosphere as the essential components of the Earth System
and realize that the Earth System operates as a function of these parameters
which are all complexly inter-related.

Participating students are able to demonstrate independently the operational
procedure of fieldwork and laboratory research techniques.

Participating students are able to utilize a variety of 2-Dimensional graphics
techniques such as statistical diagrams, tables, concept maps, flow charts,
tree diagrams, labeled photographs and sketches for a systematical
organization of information and for a well-constructed presentation of an
idea or an event.

Participating students are able to utilize their scientific knowledge acquired
in PBL to account satisfactorily for some of field problems with a
demonstration of interdisciplinary knowledge, such as the impact of
seawater salinity on weathering features, the control of soil nutrition and
lithology on vegetations growth.

Participating students are able to create learning portfolios (encountered
difficulties, ways to seek resources, plan for group work and individual work)
to record the progress of their group work, individual work and achievement.
Participating students are able to demonstrate a willingness to acquire new
knowledge and will actively ask questions when they have difficulties.
Participating students are able to show the sense of responsibilities to other
constituent members in group work such as satisfactory completion of
assigned individual task on time, attendance of fieldwork and group



9.

discussion.

Participating students are able to illustrate their commitment to the group
work and individual work such as sacrifice of personal spare time for quality
group work and individual work.

10. Participating students are able to demonstrate consideration and politeness to

other constituent members during collaborative work such as an
understanding of varying individual member’s background and ability.

Teacher level

1.

Participating teachers are able to establish and coordinate a small-scale and
highly self-directed learning community for thematic study within their
secondary schools, illustrating the techniques in facilitating, guiding and
mentoring the student PBL group.

Participating teachers are able to identify the geosphere, atmosphere,
hydrosphere and biosphere as the essential components of the Earth System
and realize that the Earth System operates as a function of these parameters
which are all complexly inter-related.

Participating teachers are able to create teaching portfolios (encountered
difficulties of conducting self-directed learning community, appropriate
ways to give participating students guidelines, ways to engage students’
learning motivation, effective teaching strategies and assessment of learning
and teaching effectiveness) to record the progress of their group work,
individual work and achievement.

Education community level

1.

Targets
1.

Participating teachers are able to demonstrate a change in their conceptions
and approaches to teaching.

Participating teachers are able to incorporate learned strategies into their
own school-based curriculum.

Participating teachers share ideas and the good practices of the current
project with other non-participating teachers from participating or
non-participating schools, provoking wider public dissemination.

The targets are secondary school students ranging from Form 1 to Form 7
students and teachers.

The project adopts a voluntary-basis for all participating students.
Participating students selected by their teachers are based on their interview



performance and past overall performance in school.

Targets Number
Participating secondary schools 16
Participating teachers 32
Participating students 640

Number of beneficiaries

Beneficiaries can be subdivided into two types: one is the participating students
and teachers who directly take part in the proposed project (1 level) while another is
those students and teachers who learn fruitful experiences of the proposed project
from participating students and teachers via whole-school presentation and exhibition
(2" level). The expected numbers of beneficiaries are tabulated as below:

Number of beneficiary teachers| Number of beneficiary students

1° level
(Direct
beneficiaries)

2 from each participating school 20 students/teacher
(Total: 32 teachers for 4 rounds) | (Total: 640 students for 4 rounds)

2" level
(Indirect
beneficiaries)

All teachers from participating | All students (both Arts and Science)
school from participating school

In addition, the entire education sector can benefit from the successful
experience of the present project which serves as a reference of pioneering learning
methodology mingling field studies, science curriculum and PBL.

Extent of teachers and principals’ involvement

In general, teachers’ involvement is a more direct way through direct participation
in Phase 1 PBL. Teachers offer a more direct interaction with students through acting
as group facilitator while principals offer an essential backup for both teachers and
students.




Teachers’ involvement

Since the project will be run in two phases, roles played by teachers in each

phase are remarkably different.

Phase 1

1.

Participating teachers attend the PBL workshop organized by the Faculty of
Medicine jointed with the Department of Earth Sciences at HKU.

2. Teachers participate in the Phase 1 PBL, undertaking the tasks of Phase 1.
Detailed description of tasks is given in next section.

3. Teachers assist dissemination of their successful experience, the ideas and
practices of the present project inside school, in the education sector or to
the public.

4. Teachers have to work closely with the project team to evaluate the
effectiveness of Phase 1 PBL.

Phase 2

1. Teachers are actively engaged in the design of problems assigned to student
PBL groups by identifying students’ needs, strengths and weakness.

2. Teachers assist dissemination of the ideas and practices of the present project
school among students.

3. Teachers share their experience with other participating teachers from
different schools.

4. Teachers act as facilitator/mentor for Phase 2 program.

5. Teachers have to evaluate the effectiveness of Phase 2 by collecting student

baseline measurement.

Principals’ involvement

The roles played by principals during the implementation process are less

direct than those of teachers. However, principals’ involvement is essential to the
success of the entire PBL project because:

1.

Principals give empower participating teachers in taking up the
responsibilities.

Principals give full support to both participating teachers and students by
allowing a flexible timetable for their group work.

Principals adjust participating teachers’ workload.

Principals minimize the resistance from parents via parents meetings to



introduce the ideas of the project.

5. Principals assist dissemination on the ideas and practices of the current
project in among non-participating students and teachers through various
forums or participants sharing session.

The roles for teacher and student in the project

In our model, traditional teacher and student roles change dramatically as the
whole teaching-and-learning mechanism  remarkably shifts from a
teacher-centered system to a student-centered one. With great reduction on the
amount of direct instruction, students assume increasing responsibility for their
own learning (Bridges & Hallinger, 1991), giving them more motivation and a
sense of accomplishment, leading them to become successful life-long learners
and progressive problem-solvers. The teaching organizations and individual
teachers in turn become facilitator, tutors, evaluators and task group consultants
rather than information-provider or expert.

Implementation plan

Programs and activities

The project runs four rounds over a 28-month-period. Each round is
intentionally subdivided into two main phases. Phase 1 is targeted at teachers and
Phase 2 at students. The two phases are designed slightly differently due to the
different capability and attitude of teachers and students, for example teachers
needed first-hand experience of field-based PBL and students benefit from being
introduced to a collaborative work in field setting.

Main components of Phase 1 and Phase 2

Phase 1 and Phase 2 are conducted in a similar fashion, comprising of three
major components: PBL workshop, Action research and Interaction with
experts-in-the-field. Table 1 below delineates the tasks and characteristics of phase
land 2.

PBL workshops

A weekend field camp is organized for teachers in the first Phase of the
programmed. The field camp starts off with a workshop on PBL. An expert on the
subject is invited to give an overview of the concept and principles behind the
learning pedagogy. The participants are divided into groups and undertake an
action research on a specific problem using the PBL approach. The camp



culminates in a summary session to discuss problems how to overcome problems
encountered in PBL and how to conduct PBL in the field for students.

Action research

“Action research” basically consists of five main stages: cognition (identifying),
planning (strategies formulation), process and analysis (verification of collected
raw data), presentation of findings (verbal presentation and exhibition) and final
assessment of the project impact. The groups are also advised that in the process
of PBL, they may sometimes have to revisit a particular stage, make modifications
and repeat the second stage in an iterative manner. Towards the end of the
fieldcamp, participating teachers spend 2 hours come together in a discussion
session. The discussion focuses on problem resolution of PBL challenges and how
to implement a PBL field camp for their students.

Interaction with experts-in-the-field

Experts in relevant fields interact with PBL group members as part of the action
research such that participating students can acquire a general picture of what they
plan to research. During these discussions with experts, all participating students
are encouraged to utilize the opportunity to explore how the classroom-teaching
materials are applied in the real world.
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Stage Teacher roles Strategies/goals Student roles Strategies/tasks
1. Be self-directed and cultivate
Establish PBL group. passion for learning.
Explain broad tasks and 2. Initiate and organize PBL
N open-ended problems. group.
Facilitator ) ) Problem
. Guide students to consider Develop and reflect on
Cognition Mentor ) ) Solver
) multiple perspectives. open-ended problems and
Guide ) Collaborator o
Ensure students reflection inquiry.
against broad tasks, 4. Establish broad goals.
problems and goals 5. Maintain quality collaborative
atmosphere.
1. Formulate different
) perspectives, theories and
Guide students to generate
) ] hypotheses.
N ideas for appropriate ) ) )
Facilitator ) Problem |2. Consider alternative solutions
actions.
Planning Mentor Solver |3. Refine according to feedback
) Encourage student
Guide ) Collaborator from teachers and peers
assessment of collaborative ]
) 4. Interact with peers, teachers,
environment. N
local officials and
experts-in-the-field
] 1. Formulate hypotheses as
Monitor progress of group
sketches, notes and drafts.
work. ) .
2. Undertake fieldwork actively.
Help students develop o ] )
Maintain quality collaborative
N hypotheses. Problem )
Facilitator ) environment
Process and Verify goals set out Solver ) i
) Mentor : Modify, evaluate and refine
analysis . previously. Collaborator ) o
Guide o previous reflection if
Assist fieldwork and Evaluator
) o necessary.
coordinate logistics. )
o 5. Interact with peers, teachers,
Anticipate new needs for .
local officials and
group. ) )
experts-in-the-field.
1. Synthesize and finalize
Problem findings
Monitor presentation Solver |2. Undertake extra data

Presentation | Facilitator o
o rehearsals. Collaborator collection if necessary.
on findings Mentor ] ) ) .
Monitor outputs for quality. | Evaluator |3. Review critically outputs.
Teacher |4. Construct outputs and
presentation.
1. Teach others in informal and
Act as observer.
formal contexts.
N Encourage students to teach
Facilitator 2. Gather and reflect feedback
Final others in informal and Evaluator
Mentor from the floor.
assessment formal contexts. Teacher .
Peer conference with
Gather feedback from the )
peer-evaluation.
floor. ) )
4. Discuss how to improve.




Table 1: Action research plan (Phase 2) - tasks tackled by teachers and students
during different stages (Note: Participating teachers in Phase 1 will undertake the roles played by
participating students in Phase 2 as shown above.)

Student PBL group complete written and verbal reports for whole-school presentation
on their findings with a set of well-prepared visual aids. They also present to one
other participating school. Groups also complete a poster exhibition and all
participating students produce portfolio reflecting on their experience. Each teacher
PBL group complete a report and verbal presentation with visual aids. Teachers
produce a teaching portfolio and PBL workshop materials are be produced. Parents
are well informed of goals and outcomes of the project and materials are produced on
CD-ROM.

Expected outcomes guide the project for students, teachers and the community.
Learning to learn is at the center as well as interdisciplinary study, scientific method
and authentic assessment.

Evaluation parameters and method

The study emphasized the need to evaluate the effectiveness of the project. The first
phase fosters the teacher development on the practice of PBL. Participants are well
equipped with the skills of acting PBL facilitator, provided with the first-hand
experience of fieldwork-based PBL. The second phase fosters student development
through the fieldwork-based PBL.

The evaluation consists of quantifiable measures of the deliverables, an independent
assessor who conducts the evaluation and interviews, and furnishes an independent
report that will be submitted along with the final report of the proposal. Participating
teachers complete an evaluation through questionnaires and in-depth interviews.
Evaluation from students. All participating students submit an evaluation for the
project and undertake peer-evaluation. A selected group of students is invited to an
assessment session and present verbal comments on the project.

PBL Programs in Kowloon Technical School

Using Problem-based Learning (PBL) approach in designing learning
activities in “Adventuring to Learn” for Sixth Formers

As one of the schools participating, the Adventure-Ship Project was developed so
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students would learn about sailing and survival skills. The program organizers also
sought to enhance the students’ ability to solve problems, work collaboratively with
others and raise their self-esteem. A focus for study: the “Water Quality of Hong Kong
Waters” was chosen because students had some background knowledge about water
pollution and would have an opportunity to collect data and information about water
quality during the trip. The program was supported by Dr. Chan Lung San, Associate
Professor of the Department of Earth Sciences, the University of Hong Kong who
with the PBL helped design the learning activities. Structure was provided in a
problem statement, scaffolding students search for facts and ideas and formulating
hypotheses and the learning issues. The project proceeded from October to November
2004.

An action plan helped students with the PBL process to include reading the problem
statement, finding the facts & ideas, setting possible hypotheses, rearranging the
hypotheses, deciding the learning issues, formulating the working procedures.
Students developed the action plan as part of an iterative process and even designed
and made their own equipments.

Students collected water samples and data at different sites. They observed the
surrounding, took pictures, did experiments and recorded data. Teachers supervised
students on their work and reminded them the possible errors they could make and
guided them to look for solution.

Students carried out a series of experiments with the water samples they collected.
The experiments included finding out the amount of dissolved oxygen at different
sites, and recording the number of e-coil on paper. Then they analyzed the results,
drew their conclusion and finally made up a report. They then presented their report to

13



their fellow students in school as well as to the public in the Quality Education Fund
Projects Exposition 2005.

Observations

Students were motivated in learning. The training on the ship could enhance their
sense of responsibility, team work and communication skills and raise their
self-esteem. It contributed to social responsibility in protecting the environment.
Improvements could be made: facilitators would have been good assistance to teams
especially in the preparation phase. Students reported that the project was effective in
helping build critical thinking. It forced them to think about learning differently as
they noted PBL was time-consuming and it was not easy to do the peer-assessment.

Using Problem-based Learning (PBL) approach in designing learning
activities for Second Formers

For S.2 students, the program was integrated into the subject Life Education. A real
life problem unique to Shumshuipo, the district in which most of the students live was
developed. Students could choose among three problem statements. The program
proceeded from March to May 2005 and was also supported by input from the
University of Hong Kong partners.

)

AL

A group of students was working in the school library while another group was
discussing their problem with their facilitators and an expert from HKU.

Conclusion

As evidenced by literature on PBL and the positive experience of two PBL projects at
Kowloon Technical School, the participants in this study observed that PBL is an
effective approach to teaching and learning. It can enhance the learning environment,
helping students “learn to learn” while developing problem solving skills and
self-directedness The process can trigger peer-inspiration among other
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non-participating students in participating schools.

As well, the teacher-student relationship will be further promoted through constant
mentoring, encouragement and communication and thus enable a quality learning
environment. Teaching is improved as teachers enhance skills in self-directed learning.
The metacognitive character of the project makes it sustainable as well as providing
reference and teaching materials for students and teachers. The project also has as a
goal to widely disseminate information about the outcomes to the broader community
and stakeholders.
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Appendix A
Kowloon Technical School

ERMEFEBTEFEIF (For students)

(Action Plan for the Adventure Trip — Academic Section)

1. EEHR (Problem statement)

T4 2004 &£ 09 A 07 H

HSADAZHNERN REARETIER

BREBESARME  EEMSA DRI HRAERNAY , REE+T =

NE | BREEKEFSRMARRE  XEKENITHELUTRE,
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HER , RANTAZSEEABHEAN  RET FTREARR , AR
WHEMEKE , SHERBRZE—FHIL, EEREBNESAE AR
HEB KR RALER MRS |, M EBRAFERRPIALE T/ NMENAEBIENES
EREMBE-T  RET-LQENKE , REKHHLER., BEEBREBFES
A, EESFHSHBLE  MERHRILATIERTR, wiEH  IHE
KRR, —RESEEFEROER , FIUATRBERNR , ERFREERER
MALE , MIPRERFTERRNBFRFER , F128%.

AHRBEMRYREELR , KRTAZEZTHE. KRKEE , BEEFK
ERAEEEVNKERREAIMER. LEH  FERBEBNBIRFAET
FEPEERIIERIMERE  AAHESHES, FRLEM-FTHERKRAIE
T, BRBE.

BEELAAEBREERIAMEREDL  #RASFN=AEHA, tAR
T-AFRABHENEE , EHRPRFEAT , HESIRICHRERHE. i

FEREBRFMADEHTEERCFTE , BILATERER.

2. HAERE (Member list) *** &K

#& (Names) BERI(Class) | Z84%(Class Number)
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3. BEHEER (Facts & ldeas)

EE (Facts)

Z R (ldeas)

4.a. EEMRER (Setting Hypotheses)

b. EARFEFIEE L% XF (Rearrange the hypotheses according their

importance)
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5. RETEIRE (Learning Issues)

6. TEhETEI (Action Plan)

RETEE BEMEER BERE FREY m
(Learning Issues) | (What types of data (Methods of (Equipments
to be collected) collection) required)
1
2
3
4
5
7. BEEUE At B (Data collection sites)
VB
fr 1 2 3 5
(Location)
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AR

(Grid reference)

o KBER 6 LBF) - LEMEBENRITRET , ARBREBDUKFAIL

THRBF

8. BURfCEER T (Data Record Form)

9. HIEAMEFVES THEHMBE (Comments of the trip)

Names

Comments

ARFTEIERARABEERNIGERNEM. FHBEM , REHEE MR AR

ZEb,

Please send your proposed action plan to Mr. Tam KS, Mr. Ip PL, Mr. Cheung KH and
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Ms. Lam FK through the School Intranet.
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(For teachers only)

3. BEHEER (Facts & ldeas)

Facts (3B 8)

Ideas (= 5R)

BFRMEZ N R H HIRAEERAL

HERKESRDARE , ABKENT

B, REE+T-LQE R
BEREBHBELH , RIET TRER m REBADR

WREMEE K

BEHREIFEAR , HESIRILHE

FHE

BERFR, TE8%

FEREBUTINA D EHTBEFLE

g, Br AR E R

BEABFHELRILE

AMEMEHRER , —RHeEEREAN

4

ALE R HEMRARERA , BTN

E-TRE., KRRE  EETASR

BEBYNKERERESIHER

WEA, TRREM-FHE/AKRME

T

5. BHME (Possible Learning issues)
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. BEKESREERLRBFEREBKNEERTE

. BBWMERHTRREEBKERRESHIE

. BRINSKEERBEHEBENKEIREMNSE

. BFERERFESKIIMERNEL

. ALEIR BRI FER BRARR
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Appendix B

Problem-Based Learning (PBL)

4K
SEMEZ2EFMH

.

2005 ¥ 3 A
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EwmHEMN

EREBR

RE | Day6 | Day1 | Day2 | Day3 | Day4 | Day5
1 1/3 2/3 3/3 4/3 713 8/3
2 9/3 10/3 11/3 14/3 15/3 16/3
3 17/3 18/3 21/3 22/3 23/3 24/3
4 714 8/4 11/4 12/4 13/4 14/4
5 15/4 18/4 19/4 20/4 21/4 |UT
6 25/4 26/4 27/4 28/4 29/4 3/5
7 4/5 5/5 6/5 9/5 10/5 11/5
8 12/5 13/5 17/5 18/5 19/5 20/5
9 23/5 24/5 25/5 26/5 27/5 30/5

UT (Uniform Test #:3)
KM EREER
Day 6 Day 1 Day 2 Day 3 Day 4 Day 5
2C

2C
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2D 2E
2D 2E
2B
2A 2B
2A
EEHS BEMH
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i

HER : 20056 F 2 A 18 H
A THF=8
e =
B’F
1. "HEEEQZEE, &N
2. i
3. 1RULLFERE
4. BNBEERKEMEE

9 9 9

AR AR
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"BESHZEE, EHN

"RIREE M EE , Problem-Based Learning (PBL) 2 —EZREG:

MHERR HESRNEZERH-LEEN, FERNBERR
YRHEERHEES , SISREBACESRMABMEN S E  LHERE
BRMEREERAER. WBFLERREERNBER BT
R—ENFREE , AIERHERERENEI , EPESEERE, R
E., BAE. THREMEEE , TREFSRNIE , £RZRERENF
AREENBREPZHERINEENA[R. HBHXA .
DNEEBESEAREZSR (Real-life cases)
2. BSERERE (Inter-disciplinary)

3. B4 A (Student-centred)

AgHAE
1. XDSHBTER

2. AFREEERE

3. BRSBTS ‘
4. BB, BEERIFNEEOBE

BEAEMER
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ZENAE

1.

2.

5l EMm3FES

BArBLRENSHES
SEE 2 B HETE
BTREEANBHREMBETH

29



"BESEEE, REE

TED 344 25 8 U
(B2EBNMANRIPEERRPINEENER/BER  BERZE
BER R TE. )

HEER
(A2EE. 2HRFTEEN ZEBENTIHSHE , BERHE. )

EREARREEN S
(ARBEASHRSE | EURENT EEETHELHER, )

SERE

AEFRERTIMN A ELUASENEARERBRTE, )

—~~

ZEBRBERRE
(BEZBRFIREFIREREE HESQEE ) BE. )

CRRAEAAEARAR AR AR AR A




‘..

1B FE

EMNERR

EAIREE N EMAERE

31



e A A

E o] HEEH B#Y

BRXE 1. RRBANEERS BEAE BEEZEEEWENE
LFEEARESHEEEE HNREMER EEMER
HENER £FEM NER

2. EEZ2EBRR EEWEE
EFMNBHRNSZES BREAZEESMIEIUH
BHiBE BAE

3. AAEEE "HERL., B
REERRREHEE BR
MBEx. BEBBERERTEFE

4. BERBUTEARRNEH

"BERE RBEABER

EEEE 1. BEZBUTLERREELZ. R BREBEZEEEMEHRNE

ATPTE EERAEEIRE B EWEEEER

2. AFRBREREBE T ERKRE

HEERREA

32




BEE-FEH

—_—

RENEEEREFENERE

AR BT

HEE2 U OEBEERT

HZEEEERMRENNS

EARIEHER

BIRRFAE

—_—

0

E1B 1F fm R E R

B
all
™
i
-

]

BRI

2EiR

Al
|
-
i)

REEEREE

i

BRIREBENRTD
RZEZFN A ERB R EF

]
=[]

RRZEEHRTEINR

Th LA B Bh S REHT B

LEH RS

&

—_—

. REZ2EB—EREHEL

SEEBERFTNER

2 [5) 28 A % 4 PIT 3 XE A9 R AR

ETESRFUEE-—FE

R, SEMbER

RRZHEESHEAHERE

ZRZBEZE[MBRETHR

R, BILEAEER

]

33




B, WERBIRZIEURE

—FEH

BB 1. &

&l

EEREHBREER BRRZEELRE-FER

E-FERNRDG 05 B

2. EREERAEBESNRD

BEAEN—FEHR

3. EEBETEAEHERSM

]

ERER 1. REZULEERERER RRNEEEREEHNR
~EREMSER I, RASERE
2. EFRBIREFIEERBRIR
N e
3. HEZRERFHRNER
REZERE1. BRBUHAHRTARERS | BRZEERFERENR
s FE %t 2. HESERENFEEHRNST | 5

RT#EE 1. EE25EAEOEGR EEZEEOREHHRN
MR E 2. BERZ2SEEFY B15, b RiERE

3. HEZEZEBRA EEMNEE

34




EFMNESER BRESE

mEBERBFT

SEBELE
A : 2005 % 6 A 3 B(2HE)

e EE

35




E—RE BEXE
BESERSNEE
s HEREHR 3
X BESAER—#
HEEBBREREE I B 852 DI 8 5 % 540
\\ ASISXRARNER

HEREEEE BBIAMES * |
SR E SR ERFIOR

BELR S| ! RBRIBH
EEARRRBERSEER

i
E
ﬁ
=
at
my
ki

(BEFRS B A LEH)

SIS EE B R

36



& BERUR(—)

<N [E#H> [BEEFE] (& =EE) Al5 2004-03-17

hERE/RBINE (##)

mEERFEIA (BRG] , BIRIRIEHIE E )Rk 558 5 U 2
B RE  WESERFE. AXTTHEY , EatlinE. mERM
EXERBEZRSEHE  MMASKARTHREINE  EREEHS LRER

—fRn, BEEREES MERCRHN 120 8K 95 BHMERZR, BE -

REHE . ZRAAETEMALE T B i A BIBR/E conn T 100N B =B/E B

REHHRK THEE .

= BRRMRER 2EERE GEHE]

I

37



.

At— . TREERARX

gtﬂ

AR HBHE¥x
ER [
A= ERAER
=R

%

Ael: RAKIEZEEZRS
B [

Aeh: KaniE

BEX

%

=R

[
E

S U 2 S N N 2




& AR (=)

<KN#R> TR 2004-10-17 A08

BERA P ABEERA L ERE EEAESHEL

BOFHESEREET , BARBRAREABSE-—BE—1T28

A, MERERIASREBESD K EEBRKSBEN®EZ—.

LERERN=ELES HRRKY. BERTH , MRKSKHL
SERSABRERENILS,
fEBIRIRIE T IIRAE -
ESS R SEER 1TEETE

39



=8

BRE&

At —

=R

A=

ER

. BERAL

Afm=

ER

mB AL

At

=R

AR

Bk

y= R

=R




B AR (=)

<X [E >

2004-05-17

A24

RERTZERREERE XUBERZFHEREH

ARERmE

R ARKHERERE  RERE  BEFETBERER

EERRHAAHESEHNHESKSE ,; TUBBRREKNERFER[E , ETE

REUED, HEALTER K BAASSERBEENEN , SOEHMASE LA

BEHE BEBEERATHRBH, | REHBEH 1993 FREHEUARNI15EI0E,

RIELEAEEFN269E  IFERKRBRASE—F , GRS, REFLESESHE
HEBIERERFT T HIIHE
£ ERMRE 2EERE GEHE]

41




=8

i
B
PX

Af—

=R

. BIREER

A=

ER

. REFLEPEYERE

Afm=

ER

Afr

=R

AR

Bk

y= R

=R




RRTRE

hk

]

HE | HHE®S

BB S W

BREHER

KEERER

Rl ERE

BEERARR

Y

REEFE

g

EREETFM

R

EZMHESFEU LML  BREGS S 2, &RIE 175

Y

—
-

BT

(BERSF BAE)

43



REETREFRRIES

45 39 249 19

B, EsED

1. EBAME ONIHEBKE OBBAE OERAAE OFREEAE
2. Bt OFEH|A ORBmS R oS OKIEHEE
bl

Z. ®iEgEh

1. XFRIE ORFEIE OB BZHA OFpip FRIEERE BELEE
2. RE oERaR OB BHA OEEE ORFBETE
b

44




A BHEE

1. BEERSG & ORLERE OFE OHE—% OxFLTE
&
E—‘f a
F2 b
[FE8 ¢
[ d
[ e
2. feEERAE O£ ERE O OME—H% OFETE
®
[F28 a
[ b
[ c
[F28 d
[F2 e
b b
BENIEE: BRTD(ER) HERERNTPHB)
Tﬁf’ﬁﬁﬁjﬂ
ﬁﬂ?ﬁﬁ@%ﬁﬁﬁﬂ
ANGE:
FERE| RAE ZE | TEAE ‘\BFEAE

ZARRMBTERHASFBRE

ZMEESEMNEF IR NEREL

ZAAEMEEBEMEABERSE

ZEEBENRHREREAENERER

EMARAELERNRHREAES]

ZMERBEFANER

N[O~ WIN|~

ZEs| ERMHBEESHLBE

ETRE  BERER

45




TOEEEREE
Wk TMEEMAESEtSEPFTENZSRNEEUEER SR

EEDHEN  BEEER.

ES -]

ik, RRIE

46



&R

FEAXE | | VHR

eEENE | |FRE

wom | | FEERASMEE
aigy | | DRIEETHEM

ERT R —EF=ER ? |

HEEE
=B RE

% E R AT
., Bk

47



#E KND &

HEEHIER

What do we KNOW?

HEEEMNEEH
What do we NEED to

know?

T YEXR A

What do we DO to find

the answers?

48




KND

BEERRCRER

“ e —F | ZF | (R AR BH (kBH
BR2E ¥ A

&5 * | &

M5 * | %

WE * | %

F ;| * | % %
EBRE A %
& R e A %
HE MK ¥ ¥

1t [ %

il A %
BERE A A

B v ¥
BihEHR v e

A& ¥ ¥

49




—FEN  AMERSEESHNAFEENENBAE —FELR,
—FER  AMERBEEESHOIAFENESR , - EERNEH,
ZEMAERERER . TEE, EEM. BEME. FEvsER

(BRI BURLEHR)

50



B=RE . BE-FEH

@> HRe=

EEHEHR  EHE (WREFEH). <<EF1>> (MY, BER). Lkt : HiR

1t.

EREAH

FLEH

8.

E8EH  FE /| BB (HRFH). <<FHB>>. Hit : Bk

EE A

ELEH

H¥

51




Al

?‘ﬁ

[\

EHESN R (WWRBEH). <<8H8>> (A5, EH).

EREAM

ELEH

H¥

HE

EEEHR FE / BB (HREH). EB. <<BELB>>, RE.

ER A

ELEH

H¥

52




53




o
e

(0
H EBiER

EEEN  FE B BEER. <<xMEL8>>, LB, &

3k,

EREHH ELER (]

ﬂ_lp

\‘
bl =7 5 S TR

EEHER  HIEME (HREMD). <<EH B> [FF ). Bk
Mo H AR

ERHH ERLEX fmst

54




RIRFNERERANRI  EHBEIOE

RERA : MBREERE , BFLER !

FE
1. MFEEE > HARERERRERRNERSEURF

2. BEEBN > BRERXE

3. HERE > —ERENETIRG , REFHRESEBRNEE
4, BEEEEA > B, ABEHREEZER

5. HEHTF > ZREEER

6. BEBEFE > AR, 2XAE. RESFHREHER

55



UOEEEMRE TEEBENE) WA,

56



ENRE  BIGRFAE
Foal B AE

BRI RERRB ENSHBR. BBARNEFETE-RERXENE , &KX
MEFRBMBHEETARR  ARBRARR - FURRERINET RN, &
FHRER  ERBEDMRBEGR)BRNEZER, SEEULERETARTENE

L, RAAFSLRaEE , SEERUTZAER  BERBESR,

FRRRFREA TR, JUEREBER. BATXBULBERR MTBMER

MER , BEMAZFEER  RF=HB !

® I XARRIHIR

o HIRMBELAVIEE

o IRHIBARHLL

o EHBEAE

o RUEXKTHEERRFPR

o FRAPNERERLRARBEILRRER

o EHEEHFAVHEKIEREZERN

57



&R SR N

AREEEFEBHRARUESER  FHRBLENETFE

FREBIBEKNMIRARERR 128MB R2iE+ , ARFEREHE

AVDER RIS | Y 2RERS

AARFRBEE T EREMYRERER

R 5RO B ERIR RY IRE 6L A RS

BRREN RIS

A BISAEMAT R B R R E R TS

RERNMMERABIREMEI =BT | FREBELEE

58



A HERAF R 2

=+ RE ¥ BH

OR BF X -2 mmemm




— n

g v T

L

opn

== - A

e

"

.\

{8 Wide Angle 58

60



IR 14 X2 B4

BTROLAER




] =2

62



%ﬂﬁﬁ . Fﬂﬁ%nln-l_&mFﬁ

il
FERETE LA T AR ER

mWmEkG R |BEREEEE / FEMEEEK

WEBELN EEHE / BERS  BEEE / EFESE

?2 aitmsn N & X -

BEREFRZH

R EERRRERRNREE

HEZENEREEESE "Hit, BREEZA[IFERIDNFEHEA

B —{EEEEEAEMEGER TERE "5/8%, WEE

BEEER

TERE "ERME, WEE

ABTMESHEERER / BN TE—E5H

63




e

ZHE
5163 e _
HEWE  AAKOTENEBYEE 8 -
=H A=
O O O o B#:
=5
O O O O O
Aréb
1. REHEE A KE RS R RS
"
2B SRER 510k 11158 15KBE
=]
B |, #%E%EE%%%%7
gﬁ% ARE Dt w2
3. EER—B
. 0 0 O O 0
225

= 4. REBZEEEERBYIE?

EHE R 7 B
Dm@%MﬁsD - -

HRE

%%%ﬁ%&%
AEH

%%%@ 9
b4 BH B

i
EE
RS || 5 REEEEEEBEREYSR ?
F=E= =

(ERINEB F At EWhE NEAHERE  th—4MEL K n 77



EEMEER !

ZHE




*REETE  ZHEHES

66



Ah e 15

1. BEZE

2. MEEZHE RN FHRETIARM

3. EMZHENMED , WRA MY B K Pr5E A

4. FRBEMNEZHERE

5. tBEZIERES ETHINERT

6. EEBEPIZHENKGE

7. MERBRZHENKBEARAR , T EEBTME

8. WEESMKRFTMABCHERR

9. XARFERENEHRNER , AEHHIEBZE , THE
E

U ¥2

2

67



SR
1. AMETEIRRREDTER
5 Excel M- HSEHE

a. ¥EtR FE B EAXEIERES
BilF REIEER L8 %

AR 28 56
m+ 172 | 34.4
IR 56 11.2
W+ 5 1

b. #5tE
- 158 | 31.6
T 63 12.6
iy 18 3.6
CH 500 100




c. BEliE

200
=]

o,
0 | LI

0
gﬁ'@« x® ®>9 é@ ,@v@

ra =P

Em+t

Ops

U+

L BT

O meg

W

69



SHEELLTHE

BEEHE

EEHM

g

(FEENBIR)

C

BEHR

B B

E TR
(3 )

ETBEREE

(REREER)

P& m

70



BHBREN

B4R B

BA 1 BE 2
R R HE 2
AR HEERE
i e

BA3 BA 4
T B, HE I
R AR
fiR&E - fimsE

B




ELRE  EHEE
. ZRERMK KND 58

[

2. ALEEREZEER ZEHERK
3. REEBERRBERRNNEE
4. F PowerPoint B R{EHRE
HELFEER -
1. @ > BB / B8/ #E5l / &

g/ TXEH

2. B

3. 5| > HIREE / BN / €iE /| EREH

4. MRFE > WRFZGET [ BEEERSE | BEBIRKE, B,

pp:

5. AR > ERRBONMMEBEZNER / AE. A, HKitE
RRBREFTBHER

6. Fim > BMREENRER  BRESXBFEVNRR / HHE
BEERHER

7. 8EEH

8. Ktk > BB / HEEE /| TRABERTH

9. IRH (FEAL)

72



B\RE : RIFREREHEELR

PL?EE? ERE?ABIE?

’\l

(G Bry )\.

EEROBEERZ TR, UBERAERKHTRELZRE.

o r,

4
J

EEBRBRERE  REBAABE L.

>

¢ 0~

REEBE RFEW ESEENGBES  UREMHEXEBER,

73



BNRE . RT#E, BARE

HEWEER BE

15 | EREEER ArEZE R - fm&

ﬂ'll’

(&&549) (B2

BRBEHRR

|

il
=
p

1

w
St

R HY

i
il

IF
b}
%

(3

BERNBTHREM

BRBENRR

HENEHE




#8751

HEER

E S

frmat

(o

#

IF
%

1)

i
il

A i3

HERNBTREM

BRBEHRR

75




#8751

HEER

E S

frmat

(#845)

#

IF
%

1)

i
il

A i3

HERNBTREM

BRBEHRR

HENEHE

76




/;%EEM%E: \\\

g’fiE{%EEﬁﬁ%' FHRR : \

/;EEﬂW%ﬂ: ﬁ%%ﬁ—iiﬁ:<\\

77



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



