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Improving Junior High School Students’ Moral Sensitivity
and Argumentation Quality through
Scientific and Socioscientific Argumentation
Chieh Peng
Institute of Education
National Chiao Tung University
Abstract
The purpose of this study was to improve the seventh graders’ moral sensitivity
and argumentation quality through argumentation of scientific and socioscientific
issues (SSI). The study adopted quasi-experimental design. The seventh graders of
three classes came from a junior high school in Hsin-chu city. One class was the
experimental group A (N=31) which focused.on scientific argumentation, another
class was the experimental group. B (N=31) which-focused on SSI argumentation, and
the other one was the comparison group (N=30) whcih.conducted the traditional
instruction.All of the students were administrated the Test for Ethical Sensitivity in
Science(TESS) before and after the instruction. Two experimental groups were asked
to complete the argumentation worksheet during the argumentation. Both the TESS
and the argumentation worksheet:had-been coded through the process of qualitative
analysis. Two researchers were involved in scoring the TESS and the argumentation
worksheet. The Pearson correlation coefficient of inter-rater consistency of the TESS
and the argumentation worksheet were .933 and .939, respectively. Chi-square, t-test,
repeated measures and analysis of covariance were employed to analyze the
guantative data.

The results of the study were the followings:

(1) Both the experimental group A and the experimental group B showed
statistically significant improvement on the scores of TESS after the
instruction, but the comparison group did not.

(2) In comparison with other two groups, the experimental group B contains the
most amounts of improved students and the least amounts of regressive

students in the TESS. SSI argumentation induces significantly more



development of moral sensitivity than general instruction.

(3) After scientific or SSI argumentation, both the experimental group A and the
experimental group B showed statistically significant improvement on
argumentation quality.

(4) Students’ improvement on argumentation quality and the amount of
improved students on argumentation were similar between scientific
argumentation and SSI argumentation.

In sum, the results show that both scientific argumentation and SSI
argumentation can improve students’ moral sensitivity. However, SSI argumentation
can help more students to develop their moral sensitivity than scientific argumentation
can, and both scientific argumentation and SSI argumentation can enhance students’
argumentation quality. In order to improvestudnets’ moral sensitivity and
argumentation quality, scientificiargumentation and SSI argumentation are suggested

to integrate to science curriculum.

Keywords: argumentation, socioscientific.issue, moral sensitivity
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Toulmin & ) 3 hzsre Zen= B Z 0 E @ P2 Fenld %0 4oB 2-1-1 77 o
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f o PISA2006 47 2 ¢ 4n A RE 2 AP E A A AL FRY LA S > L
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PERFIREERY BHRAF AL DL RN HE v LR HENL A - 30
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e R F A REBFLIE D FrL )0 L F %mi‘“%)f%p BEE R
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grHEFL o P HZFIAPRRA R A G PaRRE REFHE A7 R
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VAR RE R PSR St 2 E R AR G - G SRR AH
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(Socioscientific issues, f§ £ SSI)- p 1970 & ~ 5 &7 7T F 44T ie- 8>
e ARG MR E Ry P 5 5 - B 2A ¢ o science, technology and
society fj #iL STS) **3pAecni F £ F 2 3 Feteho Rm § prsl » STS ke
¥ A g dd i L J IR 7 ’*fi‘u{ﬁ;ﬁml‘\ FUFFHFL AL A
BAIMAAE SR FF IV RIAMEFRARLF P L PR blditmbia T
FE g 2 IR Z A IRRAL o @ f STS FRand a3ty 6 fRpE e

AL g PEIR R E ALK > AL %3 BT E AL ¥ hEk i (Zeidler et al., 2005) -

o F L STS A F B2 >SSl @ @i wBedm 2 o

STS#r SSligd 42 B BBRAERDES (- )STSHT &F 74 Fix5
FERF L F Rvirtve (103 ) FAHF T 5 Ao sang » SSIngcs jog RE R ¥
AIRYPELADTEZ PSR V- 30 RELRA o F G

Fedef 4 FR g - e 2B 4 end F o (2 ) SSIF U FE A
B2 o b P F S A DS R U RECR S Ap M0 S B R AT R
PP o AT B AL STSP B E S PR AE P R I @
Sﬂmiﬁ%mgméﬁi&%ﬁiﬁ&aé—%ﬁﬁﬂ%aﬁﬁﬁﬁﬁ‘%ﬂ
BB MR AR A S A Y dp B AR Stk A8 2 1) 2 3% (Zeidler et al., 2005) -
b AR € FLE M RAESSIE F B - & FRBE(Sadler et al., 2006; Zeidler et al., 2002)
(=) EF - LWL PSR D P F PG Ml o 2 23R
B2 Fli g T RALRE S RS 2 B AT A MR
(Z) ERRBEEF A FFAHEME RBEFET A OB IE 4o d FiEF
AT AR AFFLIAT AU ST A F e
G5 AEFHE S 2 ERESTFETE o
(2) ¥ 8- Bor g Bl 2 AL ¥ R AR st e TS R
bR FEEEH o oSS ¥ i MANE Kfofail o
- B rSSIHAR R ¢ i T e HRE LB (4oB2-1-3) (- ) FEAF
RAE(Z ) TEHUGRM (2 ) 2 0 A 2R3~ (2 ) ¥ 5 2 gk 4i(case-base
issue) - FiEizr MRE LN PH AT 4 B A W Afeg LB B > MiEsEg 4
B it g% & (Zeidler & Keefer, 2003; Zeidler et al., 2005) o 14 & #-prif
Er B RF LR
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B12-1-3: f » SSIieheAR f & jdhcw 37 S0 & BL v GRS i (anft § % & (Zeidler
etal., 2003 ; Zeidler et al., 2005)
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F ek FISSSIA R fed FAGRTISE G LROE . P RESD AL
FEang B § M AP 6 nSSIRAT L e 4 hd E L L
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chfs FLEPLE Y hhdEL 0 P BPLAE P 5 i d@ kA7 (Osborne et al., 2004;
Sadler etal., 2006) - # ¢ b > SSITAE T e Az 107 7 i+ D B F 4 g
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