@%T%Eﬁﬁ

g—

N 2,
l 12
AN ‘SFE

IP"

7_,‘

s

4s]

7



Er TP F I, R T B F Y —
LMY 4 R pRg 2 e

# OB
Bl TRENRE VI ) AR RS RSN g Y
RN RFE AT RREY R -FiRe g2 Agd ey y oy
BAKE LT LPERLES RS H LA R R H A SR L
B oRREHIHREFAEFPUIRZEPREYV T ELY > WIF R T2 AT HE
SuE R R
R R A2 AR T HRL AR - 2 5E A s AU L
Foe 1144 > 2518 Re 110 4 o B¢ Fope iRl s Wi ppeit a2 {70 2 i
BREFWSEFELH - B OMERRE RS 2 F 2 BRI E S ERPIR S R
ﬁiﬁ@ﬁﬁﬂﬁ‘%%ﬁﬂﬂﬁ‘@J%ﬁwﬁiﬁﬁiﬂ°E¢W%ﬁ%$@§i
GREET BN E YRR 2 PA R RBEIT K B T A .
%%%mﬁ&%%%ﬁ’?%ﬁﬁﬁ$&“ﬁﬂﬁﬁﬁ’7%{§¥9£ﬁ‘ﬂ‘
M)ehF 4> XA EHE RIS 0 CGERI S ERMELY ) F L oW ERFHEAFTY Ak
B E A I 4 S WY A B Ry ock o A my 4
,gigﬁﬁﬁﬁﬁ—g%@a#ﬁ@@ﬁ%ﬁ%?%?*°ﬁ§i3¢#@4%ﬁ
fis s BRI R TS B kAl A o BlR B
FHFRELPRIBGIEY R P EREV TSRS NS0 P2 F
WA W FRE L R RFAS TR > F L AL FY BT
A0 50%51 90% < @ 18 FHF 2 MARTERE BB RS > FA L LFY TR T
AN 0%E L AEYEED LR R BRI k.
PP b A > BEETES AR E A R RSP BRSPS
FREER A o @ AL AR A A RS REE AT TR Y SR o Bt
gﬁﬂﬁﬂj’Eﬁﬁiﬁﬁﬁ¥iﬂgiﬁ£%ﬁ@@@i’@ﬁﬁamﬁﬁmﬁ¥
ERF LI RF RS B S AR R R FEMA L A AT R
B2 ARG A2 98- RPFF S S0 2 rme s -

BT @ PERT R CBEFRSEY oA RRIBEY
i



Research of “Scientific Reasoning ” with Web-based Interactive
Learning : Promoting Middle School Students’ Conceptual
Construction and Reasoning Regarding Atoms
Abstract

Web-based interactive lessons of the atom unit were developed for this study. The design
of the lessons was based on the Dual Situated Learning Model (DSLM) and the reasoning as
well as analogical reasoning learning approaches. The purpose of this study was to investigate
the impact of web-based interactive lessons on students’ conceptual construction and
reconstruction as well as their scientific reasoning ability.

This study adopted a quasi-experimental design. Six eighth grade classes were recruited,

3 classes (a total of 114 students) served as the experimental group, the remaining 3 classes (a
total of 110 students) served as the control group. The experimental group received the
web-based interactive lessons of the atom unit for a month, and the control group received the
same content in a conventional instructional confext. for the same period of time. Their learning
outcomes being compared included the cognitive achievement test and the reasoning test of the
atom , the scientific reasoning test, and the mental representation of an atom. In addition, the
experimental group students’ conceptual ichange-and their levels of scientific reasoning were
analyzed from the data collected in thé‘precess of the. web-based interactive learning as well as
in the pre-, post- and retention interviews.

The results showed that the students of the experimental group outperformed their control
group counterparts in many aspects. Regardless of their initial levels of academic achievement
in science (high achievers, middle achievers or low achievers), or their scientific reasoning
stages (transitional or concrete), the scores of the cognitive achievement test and the reasoning
test of the atom unit showed there was a better immediate effect and also a superior retaining
effect on the experimental group students. In terms of the scientific reasoning ability, the
retention test scores showed the experimental group students’ scientific reasoning ability
sustained for a longer period of time. With regard to the mental representation of an atom, the
results of the posttest and the retention test showed the percentages of students who held a
“solar system” representation of an atom were much higher in the experimental group than that

in the control group.



The design of the learning events in the web-based interactive lessons included the
formats of closed and open-ended. The analysis of the former indicated that the average
successful conceptual change rate ranged from 50% to 90% for most of the events. The
analysis of the later showed there was an average percentage higher than 90% that the students’
reasoning level was improved or sustained after the learning event.

The analysis results of the interview transcripts revealed that there was no apparent
increase of the number of concepts in the post- and retention interviews. Moreover, for each
question the mean score of correct concepts was statistically significantly higher in the
post-interview than that in the pre-interview. With regard to the level of scientific reasoning,
the level apparently increased along with the sequence of the interview questions. Furthermore,
most students had an increase in the amount of conceptual change. This finding revealed that
after taking the interactive web-based lessons of atom unit, the students were able to have a

successful conceptual change immediately or after a period of time.

Keywords: Scientific reasoning, Atom, DSLM, Mental representation, Web-based
interactive learning
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