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Exploring the Relationships between Computer-Supported
Collaborative Knowledge Building and Students’

Understanding of the Nature of Scientific Theories

Abstract

The aim of this study was to investigate whether students can develop a
better understanding of the nature of scientific theories after engaging in a
computer supported collaborative knowledge building environment. Participants
were 52 undergraduate students who took a course about nature sciences. The
instruction of this course was designed based on knowledge building pedagogy,
using Knowledge Forum as a tool for students to construct their theories about
scientific phenomena through online collaboration.

Data sources included: (1) a pre-post open-ended questionnaire that
investigated students’ understanding of the nature of scientific theories; (2) the
content of an online forum in which students posted their ideas; (3) students’
activities in the forum, for instance, number of students’ notes contributed, or number
of notes built-on to each other’s notes. Data were analyzed through both qualitative
and quantitative methods. From a qualitative perspective, we used content analysis to
evaluate the quality of students’ discussion; from a quantitative perspectivea, paired
t-test and chi-square were used to examine students’ change of views regarding the
nature of scientific theories after the course.

The results showed that after a semester, students were able to develop a more
constructivist-oriented view toward the nature of scientific theories. Their view
shifted from a more positivist-oriented perspective to a more constructivist-oriented

one. Further, the finding showed that there was significant improvement in students’



scientific inquiry as reflected in the progressively more sophisticated levels of the
scientific concepts discussed online. Moreover, it was found that there was a
statistically significant, positive correlation between students’ enhanced understanding
of the nature of scientific theory and the intensity of students’ online activities.
Additionally, the results also indicated that there was a significant, positive correlation
between the depth of students’ scientific inquiry ( as reflected in the concepts inquired
and discussed online) and the extent of students’ online activities. Some further
suggestions and implications were also discussed in the study.

Key words: Nature of scientific theories, knowledge building,

computer-supported collaborative learning ( CSCL)
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PEE e
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6. PEFTHI AT FIEE -
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2. WhHAFE FOEP o
3. - B FenEF o A
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R i T
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5. 8%k 4

FAEL
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i ( '%) KRR
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. #H gt B L7850
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3. #FHimap|id
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“Preservice teachers' views of the nature of science during a

postbaccalaureate science teaching program” by B. C. Palmquist, & F. N. Finley, 1997,

Journal of Research in Science Teaching, 34(6), p.611-613.
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PEAFTHEY

FE AL P L P FHT A enE 4 2 Eldridge (1981) 454 £ R H %

T R0 BANE X ARG AT IR FTE LB AT P fri f KA

EHELTPEE 2, (#5) f Duschl, 1988) % ML 5 (Haets ¢
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EAMRDL TR N EIPFLF TR R A PP ERR LI LT 0@

- miER i Tix

3”3-]# — T—';\#H _?_*'9 ;I"Q. o
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BTz oo B PREMGEREI LG > BF L BEHK2Z o F o F A e
HIAE 4@ iE ) A1 a0 E 75 A R % SR iFi4] > &

T4 A kB Y 3 a9 A2 (AAAS, 1993)

SmithfeScharmann (1999) *+H < 3 ¢ £ 2 > B L PHRPFAFRREL L
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S AALE 0 H - B DT R o FRE FfoF Il (1992) G g ¢ WS
1960 15 » PLERT P HRTER > LG ATPE IR - EFEN Ak m

-
3
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BEE T KB N (T o

Fo e MRRTAWIEE S AR R F D HEE A TR R
R F 2 M PF AR O PR R SRR R R
w4 g (24 £ > 2002 ; Chuy, et. al, 2010; Deng, Chen, Tsai, & Chai,
2011;Songer & Linn, 1991; Tsai, 1998 ) »
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oy p PR RT Y HPEE AT E R L o bl4cLederman(1992) 45 &
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FEA@EFFN VAT IRPKE - RKFFR T FELE -EHABRL D BE
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F AL kR i3 2z p "Enabling students to construct theories of collaborative inquiry
and reflective learning: Computer support for metacognitive development.” by B. Y.
White, T. A. Shimoda, & J. R. Frederiksen, 1999, International Journal of Artificial

Intelligence in Education (IJAIED), 10, p.154.
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