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ABSTRACT. The purpose of this study is to examine the effects of PBL (Problem-based Learning) strategy applied to the "Inorga-
nic Chemistry Laboratory, class. Especially, the changes in 'self-directed learning ability' and 'attitudes toward science' of under-
graduate students were examined. In addition, perception on PBL problem and the PBL classes were investigated. The results of
this study were as follows: First, after the course, 'self-directed learning ability' and 'attitude toward science' of students were signifi-
cantly improved (p <.05). There were significant improvements in every sub-categories except 'self-confidence as a learner' for 'self
directed learning ability' and every sub-categories except 'usefulness of science' for 'attitude toward science'. Second, the students
expressed that PBL strategy provided opportunities to learn self-directively and responsibly, but the process of defining the problem
was difficult. Finally on the survey toward PBL strategy, the students responded that PBL problems were authentic and helpful to
learn problem solving ability. In conclusion, PBL laboratory course is effective for developing self-directed learning ability and
positive attitude toward science.
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Table 1. Subject and Related experiments of PBL Problems

Problem Subject Related experiments
- Synthesis of inorganic pigments: chrome yellow, prussian blue
1 Planning 'science fair' - Instrumental analysis: UV/Vis spectroscopy

- Applications: blueprint photograph production

- Synthesis of isomers of hexacoordinated complexes
2 Writing inorganic chemistry experiment book - Instrumental analysis: UV/Vis, IR spectroscopy
- Determination of A,

- Separation of ink (mixture of transition metal ions) by chromatography

3 Forged documents - Characterization of separated transition metal ions
. . - Synthesis of the 1ngred1ent of an anti-malaria medication: acetylferrocene
4 Anti-malaria drugs - Instrumental analysis: 'H NMR, UV/Vis, IR spectroscopy
Orientation

/ Organizing into Group

{Understandthe Problem‘ |::> ‘ Explore the Curriculum ‘ |::> ‘ Resolve the Problem

[ Gather/Share Information ] Perform Experiments

[

‘ Pre Test ‘
‘ PBL Experiment Classes
| [ Meet the Problem }
Post Test [
[ Define the Problem Statement ]

[ Generate Possible Solutions ]

[

[

Make the KND Chart
(Individual/Group)

Fig. 1. Process of PBL Experiment Classes."'
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Table 2. Results of the Self-directed Learning Test
Cat Pre-test Post-test .
atego
gory M SD M SD P
Self-confidence as a learner 244 2.1 25.0 2.5 1.261 221
Motivation Love of learning 252 3.2 26.3 34 2.409 025"
Regulation Proactive planning 20.6 23 22.1 3.0 2.897 008"
Subtotal 70.3 7.5 73.4 7.5 3.563 002"
. Creative approach 30.7 4.1 322 43 2.433 024"
Igfg%ﬁgt‘l‘g; Future orientation 152 1.6 16.1 1.4 2.853 009°
Subtotal 45.9 5.2 48.3 49 3.679 .001
. Acceptance of responsibility for learning 12.8 1.5 13.7 1.8 2.265 034
RBeha“."r Inquisitive nature 9.1 1.2 12.7 1.3 10.214 000"
egulation )
Subtotal 22.0 22 26.4 2.4 8.364 .000
Total 142.3 10.6 148.0 13.3 4.155 000"
*p <.05
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Table 3. Results of the Attitude toward Science test
Cat Pre-test Post-test .
atego
gory M SD M SD P

Motivation for science 27.5 3.7 28.9 3.6 -2.863 009"
Lack of anxiety 13.1 2.6 14.2 2.5 -2.278 033"
Ability to make choice 15.4 2.6 17.1 1.3 -4.176 000"
Usefulness of science 24.2 1.6 24.9 2.3 -1.660 11
Self-concept of ability 8.6 1.8 9.3 1.3 -2.341 .029

Total 88.8 8.1 94 .4 8.0 -5.045 000"
*p <.05
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Table 4. Results of the Questionnaires about PBL-Problems

) PBL Problems
Question M SD
1 2 3 4
Ql 34 3.6 3.7 3.7 3.6 0.1

Q2 3.6 3.8 4.1 4.1 39 0.2
Q3 3.8 4.0 4.1 4.1 4.0 0.1
Q4 4.0 4.1 4.1 43 4.1 0.1
Qs5* 1.8 24 24 2.6 23 0.3
Q6 34 3.7 3.7 39 3.7 0.2

Total 33 3.6 3.7 3.8 3.6 0.2
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Table 5. Results of the Questionnaires about PBL Experiment Classes

Category Question Response (%)" M SD

2 3 4 5
Reality of task 8; 8 8(.)7 ;2} 2(5)3 1%'0 7.4 1.1
Suitability for laboratory course gjb 8 | ;) 0 2(1); g?g i; 7.0 0.9
Use of resources 82 8 8 187'2 fég 389’71 8.2 1.0
Self-directed learning 8871, 8(.)7 4(')3 f; .30 ggg 5? ,17 8.0 1.2
Attitude toward science 8190 g 4(.)3 i; ZS; };8 8.0 0.9
Student satisfaction 81121[, 8 4(')3 ézg gg; g; 7.5 1.1
Total 46.2 3.6

*1. Strongly disagree, 2. Disagree, 3. Neutral , 4. Agree, 5. Strongly agree. bNegative question.
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