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Abstract The aim of this thesis was to develop PBL(Problem-Based-Learning) problems to supply the problems to
classes and to confirm the effectiveness of PBL for PBL applications to element design in engineering schools.
Modern industrial society needs competent people with abilities in cooperative learning, self-controlling learning,
united knowledge application, and creative problem-solving. Universities need to offer opportunities for improving the
problem-solving ability and cooperative learning to learners to train competent people that society demands. PBL
activity is a proper learning method for the execution of the above offer. The study subjects were 32 sophomore
students in H University who took 'Engineering design 1', which is Element design. Five PBL problems were applied
to the class for 15 weeks. They wrote and submitted a reflective journal when they finished the every given PBL
activity. In addition, they wrote a class evaluation form after the 5™ PBL problem's activity ended. The study showed
that the students experienced the effectiveness of PBL in many fields, such as the comprehension of the studied
contents(71.87%), the comprehension of cooperative learning (87.5%), authentic experience, problem-solving skills
(90.63%), presentation skills (96.87%), communication ability, self-directed study ability, and confidence (96.87%).
The students realized that PBL learning activities are important because students could develop into future intelligent
engineers that modern industrial society demands through PBL learning activities.
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[Table 1] The criteria for analysis of problem g, &I, FA B R A, Al Ak, e
Criteia Answer| &, BAAA, o4} e stSe] 24 ol8),
Does the learning start from a Y/ N 7]., 9 o]- galE 58 &89 tHb)
problem?
The role of problems | Is a problem comprehensive to
cover the knowledge and Y/N 2.2 QAMA 2 e Az}
functions for learning? o - o
Are there context and situation for 2 AgelM= PBLAA A4 W GAE ws5UE
aniving thekoovledge to.a | Y/N | ) g, shipa) 54 shet wh, BA 24 W, o2
Are there roles of each learner? | Y/ N ﬂ]’ /3‘5%]' g;g ‘:/_]'71], T'U:Zﬂ Z}K é %Zﬂi /g;g 5]’33‘\"4'[7].
Does a problem lead to
learner-centered  learning? Y/N o
ered _Jearning 221 02 W 13 oH
Is the part of information involved?| Y / N B . ) o .
Is the process of analyzing 5—]’—‘7— —‘T—T'F% ?;L_ﬂ].oﬂ H lmli* 6]@ —‘T—T‘Fi]'xéj’} ZJI— —‘7—1}’1—%
Non-structuralization |problems, flnd1ng out information,| Y / N % %%3]_ 7 3} = ﬂ_)’: Z]—7]- }:jjﬁ]z:;l, E_J—L}% 9] J—;L%% iy 9}
and making a plan needed?
Are there various solution to a YN W& YES V2R o] FolXt) #AE JEEty] $3)
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e A S AN EAE SAEe] DAsler &
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problem? WEEE} S5 U8-S AT A& F lojorsr] o
Do leamrs ave a hiee w0 &8tel | pof g st g gl o spote] 74 A o
General Is a problem real cases? Y /N ook gt} B AfoMs QA FEol e
Authentictty] ks a problem discoered in the |y ¢ | ) mabRol A Shraobd S g #Ase] A
Physical Does a problem use physical Y /N SEA(LA L THIY FAA ] 43 g4, B4, A9)
Authenticity materials? S 9o HElsly E3ka o
. 3 = r}o)o A 2 A&
Aut.henUc Are materials for solving problems Y /N of sidshs Wdels AEsta Sdstel PBL A=A
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Authenticity thinking _ process? ifﬂfm L Lesson 1. Engineering Design
Is thmkmg process for SOlVil’lg SEsessmen Lessan 2. Needs assessment
problems  used by experts or | Y / N Problem 2: Lesson 3. Structuring of Problem Search
profession in the field? Problem 0 .
- - formulation Lesson 4. Structuring of Solution Search
Relation Is a problem appropna{te to the Y/N Problem 3: Lesson 5. Acquisition, application and protection of
learner  level? Abstraction Technical Knowledge
Is a problem related to the 8 synthesis Lessanth, Cidatinigrof Alstiaction &nd protoype
' . Y/N
learner’'s  experience? Problem 4: Lesson 7. Synthesis
Complication | Is a problem complicated like the Bl Lesson 8. Responsibility of Ethics and Products
. Y /N
real-life? Problem 5: Lesson 9. Analysis of Risk Elements and Breakdown
Implementa
Does a problem need more than Y/N tion Lesson 10. Design Analysis
two problem  solving steps? Whole-class Lesson 11. Implementation
learning
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[Fig. 2] The Problems of PBL and Relative Lessons
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