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Abstract - Upon the initial planning of interior design,
there are always non-structural and blurry problemsto
deal with. In interior design filed, the application of
problem-based learning (PBL) can efficiently enhane
student’s sense of accomplishment and problem-sohg
capability. Interior design includes dynamic and feld-
crossing problems to tackle. Therefore, it is extmmely
important if the teacher can utilize problem-based
learning (PBL) to help students develop the abilityto
understand, analyze,
problems while conducting teaching.
This
research method to investigate into the applicatiorffect
of problem-based-learning teaching methods on cobie
“Interior-Design” courses. The research begins withthe
method of “scenario” to induce problem-based
circumstances and possible-designing conditions s@ to
help students find out the problems. In this way stdents
can select the problems by themselves, learn actiyeand
share knowledge interactively. Moreover, in terms b
applied evaluation from students we could objectivg
find out the students’ attitudes toward learning ard their
learning processes. As a result, the further improement
of teaching quality and standard ensures the posdi
maximum efficiency for both teachers and students.

INTRODUCTION

In multiple learning theories, problem-solving &bilhas

been considered one of the nuclear ability neededbet
cultivated. Problem-based learning (PBL) theory am

effective teaching method which cultivates problsohsing

ability of students. As early as the 1970s, PBL lheen used
in medical education, and it also has been gragluakd by
various learning fields in recent few years. PBlstgdent-
centered, and it allows students have more chauicastive

learning and applying self-build knowledge and itib# to

solve problems; In other words, this pedagogy spgci
emphasizes on abilities of cultivating studentghimk and

create independently, explore and research activahy

solve problems comprehensively.

solve and categorize various

research applies precisely experimental-design

Although the design usually solves design problems

through ways of formulas, these formulas often teredher
problems when solving a problem. Designing policies!
solving problems are always accompanied by manyngsor
and criteria of poor definition even conflicting thvieach
other, so the design always keeps in circles sghdome
arousing problems. In the other hand, the desigegss of
practical operations does not follow a single framek to
develop. But traditional courses are a framewor&avhplete
learning mode, so such knowledge structure anchilegr
mode cannot integrate other knowledge. Studentsizaible
to deal with multiple and complex design of relatssues.
Therefore, to the design field, traditional teachmethods
may not reach requirements of professional desigication

in these following areas:

1.

Design field includes multiple and cross-field issu
But in the traditional teaching, what teachers tesc
structural knowledge--- one answer to a question.
However, in the practical design, students must use
cross-field knowledge, and present innovative
solutions from many possible answers.

After graduation and entering career, the struttura
knowledge which students learned from schools maybe
forgotten or out-of-date, and they must re-learw ne
knowledge. Therefore, how to cultivate students- sel
learning and constantly absorbing new knowledge is
more important than teaching them structural
knowledge in schools.

In the beginning of a plan, design questions atenof
non-structural and ambiguous issues. Thereforthen
process of teaching, how to train students the aigpa

of understanding and analyzing issues and
summarizing is more important.

Answers of design questions are often without steshd
answers. Therefore, in the problem-solving process,
should train students to develop multiple thoughd a
creativity, and the habit of respecting for differe
views with each other, analyzing rationally.

Modern design often requires teamwork to complete.
Therefore, in school education process, we need to
cultivate concepts of teamwork, learning and
appreciating from each other.
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The ultimate goal of Interior Design teaching is tolearners achieve better learning outcomes, enhance
enable students to creatively use knowledge thaynésl, creativity, learning responsibility, student’s sacskills, and
and to truly solve the related issues of interigsign cases in communication skills (Johnson & Johnson
real world. Biggs (2000)’s study found: teacherd atudents 1989;Lebow,1993). Students are the center of tegahithe
who practically implement PBL teaching all agreattRBL  process of teaching. In ways of active cooperaséenlag,
is more interesting than traditional teaching. Atlie  students replace teacher’s teaching of one-wayirigaand
students who learn in PBL ways, their performamceareer then develop their team spirit (C.S. Zhang, 1997).
after graduation is also superior to those who ivece (2) Situated learning: learning should be an irgkegart
traditional teaching. This study establishes a ®&t of productive social practice. Learning is not passbut a
practicable teaching modes which integrate grogghimg process of active acquisition. Through appropriate
model and traditional project-based learning ofelitr  environment to build and guide students to contnaler,
design learning, and explores the possible effenttés of speed, and contents of learning by themselves and t
this teaching model in interior design teachingbtief, the interpret learning contents. Help them use whaty'tee
purposes of this study include: learned in future profession in their lives, or elep
1. To understand the related theory of PBL and rekearcproblem-solving abilities in real life skills. Intleer words,
and compile problem-based learning lesson plans d¥ituated Learning Theory emphasizes to providenbzar
Interior Design. "authentic learning contexts" to nimbly use leagniesults.

2. To explore problem-based pedagogy, student'droblem-based learning provides students with activ
perception of questions in learning records ofrinte  learning in real world. In the progress-centeredstantive

Design. activities, students gain opportunity to learn thgb personal
3. To develop question analysis of Interior Design andand situated interaction, and develop self-guide &me
knowledge analysis system. ability to solve problems.
4. To bring up the proposed PBL practicing model in (3) Constructivism: In views of constructivism, fears
interior design teaching. actively construct meaning and bring their prioovwtedge
The primary research question to be addressedisn thto adapt to the new situation (Y. M. Wu, 2002) phrticular
paper is as follows: speaking, the knowledge theory of constructivism
1. How to manage the learning situation in PBL? emphasizes the gaining of knowledge was only cootd

2. What kinds of” problem level” and “knowledge by the individual .Learning is integration of newperiences,
category” are students discussed of stage of pmobleold knowledge, and old experiences. Learners cotigta
analysis which can be study by students’ learningnodify their original knowledge to assimilate and

process? accommodate changes of external environment aridvach
3. Using” problem level” and “knowledge category” balance. Problem-based learning emphasizes to feam
analyze students’ learning condition. practice. In patterns of teamwork, students adfivel
4. How to applied problem-based pedagogy to interiomparticipate, discuss and discover problems withr theers.
design education? In the process of consultations and interactio@y ttonstruct
and use knowledge to solve problems. This confdorthe
LITERATURE PROBING learning theory of Constructivism.
1. The theory basis of problem-based learning 2. The teaching model of Problem-based Learning
Problem-based learning (PBL) is a process thahézar For the teaching model of problem-based learning,

actively solve problems, and foster skills and itied of  experts and scholars have different views, for eptanTaba
solving real-world problems. So-called problem-lsase (1962) divided teaching units into eight steps,ytrare
learning (Problem-based Learning, PBL) is the temgh respectively: diagnosis needs, setting detailed Isgoa
strategies of learner-centered. Teachers designea r Selecting contents, organizing contents, selecteagning
situation as a starting point of learning. Beforiwirgy  experiences, organizing learning experiences, atiaky
learners any teaching, teachers demonstrate questiud let checking balance and order; also like: Gustafso®94)1
learners be in the process of actively problemisgl{S.F. promoted models of teaching design: (a) Definition
Zhang 2001). This approach is the teaching actiwify (identifying questions, analyzing environment,
"learning to learn"The goal of problem-based learning is theorganizational management), (b) development (ifigntj
ability to learn, not just to learning knowledge€.$ Wu, aims, identifying ways, developing drafts), (c) lenaion
2002)In the problem-solving process, students obritie  (testing drafts, analyzing results, implementati@oycling)
entire progress of learning. They construct theateel (quoted from L.S. Li, 1997). To conclude, this stutivides
problem-solving knowledge, and then foster abitfyself-  teaching design of problem-based learning into ftages:
directed lifelong learning and problem-solving Ekiland  planning, design, implementation, and evaluatiors a
ways of group cooperation. Therefore, PBL basicallyillustrated in figure 1. According to the Interiddesign
establishes on the basis of three learning théoogperative  courses implementation of this study, such as PBL
learning”, "situational learning”, and "Construgdim”. Its  curriculum planning, PBL curriculum design, PBL
theoretical basis is as following: curriculum implementation, and PBL curriculum ealan,

(1) Cooperative learning: The main focus of coofieza We explain them one by one:
learning is to use group cooperative learning tokema
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(1)Curriculum planning of PBL research

(2)PBL curriculum design

"Office Design" is the theme of experiment courses;
"PBL Problem-based teaching strategies" is thegdelsasis
of curriculum; the content of courses is "Office sigm".
According to Z.M. Xu’'s (1989) six major factors Office
Design: 1.0A Equipment 2.0A Furniture 3.Environment

4. Technology 5.Information 6.Human factors. After
integrated and revised the six major factors wiiicfor our
research, we presented six projects of learningtiabi of
Office Design, as illustrated in figure 3: 1) amiga (about
sense perception) 2) enterprise performance (disgla
corporate images of enterprise), 3) human beingnému
considerations of software), 4) equipment (equipmemd
software user centered consideration) 5) functfancdfional
space), 6) green (hardware greening). Accordinthi®y we
developed four screens and through environmentalegof
screens and tutor’'s question guiding to let stuslactively
build the knowledge of "Office Design" they shouthrn
and ideas of design thinking.

The outline of these four scenarios developed liy th
study are: scenario 1, explain office needs and amm
thinking of technological company; scenario 2, akpbasic
space needs and route planning; scenario 3, address
considerations of space ambiance and the image of a

company and scenario 4, address further thinking of

furniture design and ergonomics.
(3)PBL curriculum implementation

The curriculum design of this study is the currigul
framework which teachers and several tutors joipthnned
(Figure 2). They set learning goals of the curtow] arrange

In PBL experimental teaching design, this Interiorcourse schedule (Tablel), and compile differentnade

Design courses use the way of scenario (Situategnirey)
to conduct situated problems and design conditiGusders
(tutors) of each group implement monitoring, colingg
and assessment. In the progress of curriculumrstigaide
students to discover problems, and then studemntssehtheir
own problems to voluntarily participate in learnjig share
knowledge with peers, and to record learning fiéeach
group. Tutors observe in the process and recordetiraing
situation of students (As Fig.2).
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THE PLANNING FRAMEWORK OFPBL INTERIORDESIGN CURRICULUM
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from different practical problems of life to use diifferent
curriculum design.

TABLE 1

THE PLANNING TABLE OFPBL INTERIOR DESIGNRESEARCH COURSES

= b
e tutor P.BL. Task s3]
o processes [

Select problem To analyses the
- What the| Program

1 | theme decisions problem we are| (site, user, | I
trying to solve | case study) %

3

8

Problems To develop the| $
analysis o

N Develop a| conceptofplan | =

2 | select direction b . ®

scenario To make design o

of problems finciple 5
discussion princip =2
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| ] Brainstorming | To assess for th¢ |
5 Develop Idea Office planning| case the projects
- develop drafts challenge To develop the
* 9 unit of space
Office
G i . Z(():rt}iﬁvpeosmon To assess for the
roup discussior ve ;
6 hic desi participating PI.?)Se dtg\/ee{)(;ojeff:z
- graphic design encouraging unit of s acrze b
Elaborating by P 3
team members Tg
Design To develop the ;%
Group discussion completeness, | U of space &
7 Facade Desi o To think about| &
- racade Design practicality materials  and F
Overall feeling detail 3
Group discussior =
>PN Communication | 10 Mmake a3
8 - design . decision and
and presentation .
expression presentation
Group discussior Result and| The develop the
9 - expression of] creativity team
design aSSIQnments
Assess sketches
10 ) results | gyaiuation To present the
assessment, checklist assignments
teachers
assessment

tables (Tablel) and the contents of experimentathieg
courses. By collecting analytic data, students douil
knowledge and have the use of multiple knowledgethe
knowledge field of office space, students gain digeand
multi-dimensional learning (as Fig.3). It makesdstots have
entirely and limitless learning in the professiokabwledge
contents, and then learns how to use PBL spitiid&its can
choose the most interesting or the first arease#onl, and
have self-learning initiative.

In PBL experimental teaching design, this Interior
Design courses use the way of "scenario"
Teaching) to conduct environmental problems andgdes
conditions. Guiders (tutors) of each group impletmen
monitoring, counseling, and assessment. In therpssgof
curriculum, tutors guide students to discover peoid, and
then students choose their own problems to volimtar
participate in learning, to share knowledge witkrngeand to
record learning files of each group. Tutors obsdrvehe
process and record the learning situation of stisden

The part of student evaluations is in ways of rpldti
evaluations. It mainly focuses on "process-oriented
evaluation" and the final semester report of grougsd
brings up specific book of design plans. The castef the
book are divided into two parts in accordance \githblem-

Subjects were junior of National Taiwan Normal oriented and feature-oriented parts: the part cfigie of

University who major in this interior design cuuiam.
There were 5-6 students in every group, and doechy
three tutors. This study focus on content analyssgudents’
learning process files. Final work and final preatan were
not within scope of this study.
(4)During PBL problem induction, we may managimg t
situated learning and assess the level of
understanding from questions raised by studentsder to
propose more in-depth inductions.
proposition during the teaching and
students are guided through thinking and reflectieking.
New information is further collected and applied. the
following, tutors are going to propose differenvdés of
inductive questions based on cognitive level:
a. Probes ask students to go deeper into an ideanmept,
such as: Can you say more about that?
b. Challenges prompt students to support their claims
validate their reasoning, such as: How do you knitnat

problem-oriented learning requires for the probleetords
of group discussion every time; in the part of desbf
feature-oriented learning, besides asking for enqiian of
design graph and concept, it asks for the drafprocess
development. It not only can trains students to etigy
abilities of pictures and words expression, butwshdhe

studeméarning progress records of students.

Through problene. Problem levels
learning preces

The problem levels are divided into three based
cognitive level. Usually initial problem level isCbgnitive-
Level Question” that is some easy and base question
secondly level is” Meta-cognitive-Level Questiortiat is
further questions than “Cognitive-Level Questiofifially is
“Epistemic-Level Question” that student already pganéng
base cognition, then those question usually indgidelf-

understood and self-solved .As the table2.
TABLE 2
PBL PROBLEM LEVELS

to be true?

Cognitive-Level Question

c. Redirects bring students back to the problem, sagh
Before our discussion you said ; what do Yokt
now, Jennifer?

d. Goal-setting prompts help students set goals feir th
inquiry and solutions, such as: where do you thigkcan

Have we considered ?
Whatif 72

How to do this?

What is going on here?

How reasonableis __ ?
Can everyone define __ ?
How does this applyto __ ?
Why is this important?

Who needs to be considered?

Meta-cognitive-Level Question

find out that information?

e. Monitors encourage students to monitor their ingaind
problem-solving processes, such as: Do you ha
everything you need to report out in you group?

lvelow can we fit this together with
2

What still needs to be done?
Where is the strategy?

Have we considered ____ (process
or strategy)?

What, if anything, in our goals and
Y strategies need to change?

What have we accomplished? Why is this (process) important?
How can we learn more about this]? What we want to accomplish?

Epistemic-Level Question

DATA ANALYSIS AND DISCUSSION

1. Data collection
This Interior Design research courses proceed ih. PH

3

Do we need to know more? Why?
How will you decide when you
know enough to solve this
problem?

How does that relate to our proble|
statement?

How does your role (perspective)
influence your knowing and
concerns?

The progress of the teaching can be referred cluric
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How to bring naturg
3. Knowledge category Setting of publiqDQ different features clandscape into offic
A . . i ?

According to compilation of ZM. Xu (1989), we | |space landscap@iice Zf’rae‘(’)‘f\fjmon?ﬁéfgace'(mirlf:”) How
classify factors of Office design considerationstoi six ( Green) system?( Equipment) |environment  greer|
category: 1. Ambiance (about sense perceptionpt@rparise ( Green)
performance (displaying corporate images of enisepr
3.Human being (human considerations of software), Does the best la Is it workable to us
4.Equipment (equipment and software user centereds : Pi&)s the multidevelopmendegrees of iumination

; ; ; ; 5 |of eyesight leave fg of unit space the futufto guide rout
consideration), 5.Function (functional space), €&Br |z |most people to us rend? ( Function) arrangement?
(hardware greening). As shown in the following (g g | (Human Being) ( Equipment)

:ZI;
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S _— Concept of clas )
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\ ?A‘;Mgemw// o / and staff clear ¢ - space cause chag
T T/ not. (  Human ( Function)
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\ e e o ? / m K
\ /we\" o\// o,jgo%\ g Flexible control o
S LA & |space spaces (ex : :
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carpets and wal . need set up centraliz
FIGURE 3 have effect of display or directly
THE ITEMS OF RELATED KNOWLEDGE CATEGORY INDFFICE DESIGN receive  sound . display in the office
( Equipment) ( Human Being)

After collected data that were offered by students'
learning process files, researcher analyzed thase lshsed Moreover, according to the cognitive degrees, weddi
on “knowledge category” and “problem level”, anceith them into three levels: 1. Cognitive-Level QuestidnMeta-
referred those data to deference kinds of probkarals. The ~cognitive-Level Question, 3. Epistemic-Level Questi
group's records of Office Design problems are showthe ~ Show the frequency of each problem level and each

table 3: knowledge category as figure4:
TABLE 3
PROBLEM LIST OF THREE LEARNING GROUPS BY PROBLEM LEVEL AND A
mblance
KNOWLEDGE CATEGORY( FOR INSTANCE )
Group A Group B Group C Enterprise
Do offices and ref
Setting of Mair : . |larea need excessi performance
entrance and trWhat is the necessity room? How to exces! Human being
ntrance manageent of -
O |secondary one S€ltaff> ( Human Being) Use color or whicl )
& | ( Human Being) ’ 9 |form? ( Human 2
3. Beincg ) Equipment 1
S |Propose advantage Propose newd corpore‘ What kind oﬁcf oiﬁce s
r— |and disadvantag image an neyspace. can ' etective Function
@ |of meeting s ac:enterprlses retain staff? ( Humarn
D Functiong)] P concept.(Enterprise Being)
0 performance Green 5
S Aim at reflective ligh|
8 N Why distinguish the majof compuer screel
e ItIr)1|§pICagm:rreg? Sg entrance with thand  deskeop tg ° 2 * Freqlency o 2
rest. ( Function) SBee(I:r?g()jary One"{ Human gg?&?gﬁs specm ‘EICognitive-IeveII Meta-cognitive-level Epistemic-level ‘
( Equipment) FIGURE 4
FREQUENCY OF PROBLEM LEVELS AND KNOWLEDGE CATEGORY
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Based on information from “Scenario” provided by
respective design groups, problems are proposealwviédge
related to office design is compiled into 6 iterhsAmbiance,
2.Enterprise performance, 3.Human being, 4.Equipmen
5.Function, 6.Green, and problem category frequéslby as
follow (Fig.5):

4)

not knowledge-based problem discoveries. Topic
oriented teaching strategies can be integrateckdd |
students learn from comprehensive skill and semtime
based aspects.

In PBL interior design courses, learners actively
analyzed problems and sought relevant information.
Eventually, students in the whole class preserited t
information they had gathered. They explained the
reasons for selecting such information and ideais f
their designs. The “Design Criteria” was then setup
shows that students were able to structuralize and
compile distributed questions to setup the criteria

3. Recommendations on design teaching

By this research process, researchers found "gignera

Ambiance |0
Enterpris 5
performance
Human being 20
Equipment 5
Function 1?2
Green 5
0 5 10 15 20 2%

Frequency

FIGURE 5
FREQUENCY OF ALL KNOWLEDGE CATEGORIES

CONCLUSION AND RECOMMENDATION

1. Problem level aspect

design teaching” was “Project-based learning”, ahis
research found "problem-based learning” availedesnts to
go deep into further thinking field, therefore, PBias
valuable for design teaching. Furthermore, when PBL
applied to design education, our research sugdmesdt tb
divided into three parts in PBL teaching process:
1.Problem(Pm) based learning 2.Pm+Pt based leaamig
3.Project(Pt) based learning during the design ges@s
shown in Tablel). In the first stage, problem basarning
model has more questions and fewer answers. Isdbend
stage, criteria are setup and in the third stamm is placed
on solution plan seeking instead of problem discpve

1) Problem level is mostly found in the later cogretiv
part numbering 24 items. More thinking is involvasl REFERENCES
compared to other categories. The tutor in the grou
guides students to engage in in-depth thinkingi] Biggs, J. (2000). Teaching for Quality LearningJaiversity.
whenever appropriate. Buckinghum, UK: Open University Press.

2) Ina structure-bgsed knovyledgg |QV9| problem, sttgde [2] C.R. Lee, (2005).The Research of the Leadershipdyplass
further engage in extensive thinking and pondemupo Ambiance and Learning Attitude of the Kaohsiung/@thool
questions not mentioned in the “scenarios” such as Teachers(master dissertation, National KaohsiungndbUniversity)
Feng Shui (an ancient Chinese tradition of placémers] bD.B. Ping, & S.Q Yang, & X.T. Zhuang, (2005). Thady of
and design that guides human beings in living experimenting on teaching for the Application oflFB Design
harmoniously with their environments) or problems i Instruction. Taiwan.
other areas such as flexible space or post-repaj#] llinois Mathematic and Science Academy-- The cenfdMSA,
oriented thinking. There are 12 items in all bt thtal 1995.
number of questions remains quite few. [5] Johnson ,D.W.,& Johnson ,R.T.(1989).Cooperativecamdpetition:

Theory and research .Edina , MN : Interaction BGoknpany

2. Knowledge category aspect . _ [6] Johnson, D.W., & Johnson, R. T. (1989). Meaninghd manageable

1) The groups did not mention the relationship between  assessment through cooperative learning. Edina, INtiaction Book
cognitive and spatial parts. They are perceived by  Company.
human_ organs a_nd fa”_under cognitive areas. Tl"_ey a[7] Lin Qing Shan(2002).The research of function ingbkool. TAIPEI:
rather important in design but are difficult to geat in Wu Nan Bookstore.
the content of the scenario during PBL teachings It [8] Maskell, D. (1997). Problem —based engineeringgieand
recommended that other methods be sought t0  assessmentin a digital systems program.

Squlemem for the insufficiencies. . &9] Taba, H. (1962).Curriculum Development: Theory &nactice. New

2) Inthe knowledgg category, .humamty and culture ha York: Harcourt, Brace & World., Inc.
the most questions showing that students placeELO] Y.M. Wu, (2000). Talking about constructivism teaxhpolicy and
emphasis on OffICF_: space in order to _fulflll_theSIb_a ponderin’g over the teaching method. Guo Jiao Zhi, ¥3(3), 53-56.
needs of man. It is followed by functionality which _ S
was not a focus since students did not have pedctic [11] Zhang Chun Xing (1997). Modern of idealist philosgpTAIPEI:

. . Dong Hua Bookstore.
experiences at the time. Thus, the level and agpfect
problems discussed are related to personal knowledg
background, and experience.
3) In problem knowledge category, spatial ambiance was

rarely discussed. In interior design, some parts fa
under sentiment-based aspects and practices. They a
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