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ABSTRACT. The purpose of this study was to examine the impact of Argument-based Inquiry approach on elementary school stu-
dents' critical thinking in elementary school science class. For this purpose, 23 students from two Sth grade elementary school
classes in a metropolitan city were selected. One class (11 students) was assigned as the experimental group which Argument-based
inquiry approach on 10 topics were applied. To determine the impact of Argument-based Inquiry approach on critical thinking,
we analyzed the results of critical thinking tests before and after class and recordings of the discussion process of students in the
experimental group. As a result of the critical thinking analysis, the average score of the experimental group in the deduction sec-
tion was statistically and significantly higher than that of the comparative group. And as a result of analysis of recordings of the
discussion process, students used deductive reasoning more often than inductive reasoning, and their use of this reasoning
increased significantly at the claim-evidence stage.
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Table 1. Pre-test analysis of the critical thinking
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Table 2. Ten topics using argument-based inquiry approach in elementary science

Unit Topic

1 How does the temperature of the two substances change when they come into contact with each other?
2 T How is heat transferred in solid?
3 Zr;lg %21;re How does the heat transfer rate differ depending on the type of solid material?
4 How is heat transferred in liquid?
5 How is heat transferred in gas?
6 What would happen if you put different substances in water?
7 . . What happened to sugar dissolved in water?

Dissolution . . .
8 . Does each solute dissolve in the same amount in water?

and Solution i )
9 What happens to the amount of solute dissolved in the water when the temperature changes?
10 How do you compare the thickness of a solution?
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Table 3. Analytical framework for critical thinking

Reasoning - Reasoning Argumentation Scheme Description

Type Element

Argument from example

Supports a general claim through specific examples

Premise  Argument from commitment Supports a claim based on personal experiences, beliefs, values, and convictions
Induction Argument from verbal classification ~ Supports a claim through the definitions or classifications of terms
Evidence to a hypothesis Presents and supports a hypothesis based on evidence
Justification Analo Infers based on the similarities between one known phenomenon and
gy another similar phenomenon
Circumstantial argument against Casts doubt on someone's claims or experimental results based on their per-
.. .  theperson sonal circumstances or experiences
Justification - - : : : :
.. Justifies a claim based on having sufficient knowledge or information about
Position to know - o
a particular situation
Correlation to cause Infers that one phenomenon causes another by observing a correlation
Deduction between the two phenomena
Cause to effect Infers the effects from a given cause
Conclusion Assesses the validity of a scientific claim or experiment based on its

Consequences

outcomes or results

Expert opinion

Evaluates the validity of a topic or experiment based on the knowledge or
experience of experts
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Table 4. Post-test analysis of the critical thinking

Sejol K 2)7|u gglo] 250 uwa

227

Experimental (N=11)

Comparative (N=12)

M SD M SD t(z) p
(Average Rank) (Average Rank)
Induction 13.18 3.68 11.83 4.19 0.82 0.21
Deduction (15.09) ©.17) (32.0) 0.04"
Observation 10.18 3.40 8.83 2.82 1.04 0.17
Credibility 10.18 3.40 8.83 2.82 1.04 0.17
Assumption 3.90 1.97 3.17 1.59 1.00 0.16
*p<.05 *Deductive factor was analyzed by Mann-Whitney’s U-test
S WS Aase FRS HgOR HBACR AL hESIETSYN Ui 2249 W ARIEA
S HEe Aotk HBA Anl 4 TS of  ko7ul B4l BEo] AWHWA IS 22
Hol 87510 Be Aol N Yol WE QA % gao] owA Malshizx] dotry] 913 244t =97
e 5:70] SAYSo] HlEhA AT WSS B AL 5AS  u R 107 $4) F 6 FACNA b 224
FAAL 5 Qow 0w ujhA ARE B4 AT @o) MES BASIL, Rol7lw Bidol A AL H
AT AT} Ak weby ol Wekel A kot 2RO AL AbE|e 3 A Al skt
YEEGS YT MW AL 84 F G FES R FTU 2 WA BF FA 114 A
A5 B S v mabA Q) s Ao (bR FET Ao 22& 7171 38),2804 & 58)900], 74 3
a4 9leh. A At 2 63), o] 2 83| & 1432 Uhepie}.
T A SNAE AR FED A 2R AHE W}
=) 7] EFTAQU0 A LIEHHS HIZH AfD 53 2129319} 128, % 218)2 Lebgiet. o) v g
O N HReYolA ek 2Eege) nwa  FA| el M Sl A 2EN A9 22 27 63,
Ao B4 gobwy] ge) ST molTAo A U 18], & 178] AL, FA $lAE A R 83,
B 22490 MES 2AEE Baeklth Bek = olo] 22 128], % 20312 ALGS A 02 Uehdeh uxjnt
o)7|Rt gt} A e st 9] vlEE ARl —rXﬂ 109 M= A +8 93], Y & 169], T 253 =
EA4S doti 7] §J8f =9 7Iut Ftpd o] AA GA F A 6, 83 vl S v A FE9 W7t ST k= A&
i 9 QA S 7t o] R ol A= TA oA 9 = a* Ao, AA 671 FA A A FES F 4039], A
oA vehd 2213 9 =273 &4k o FE2 T 6232 et th(Table 5)(Fig. 1).

Table 5. Frequency of reasoning types in 6 topics of argument-based inquiry class

(Unit: Frequency)

Student Topic 1 Topic 3 Topic 5 Topic 6 Topic 8 Topic 10
induction deduction induction deduction induction deduction induction deduction induction deduction induction deduction
A 0 0 2 0 1 1 1 1 1 2 1 1
B 1 0 0 2 0 0 0 2 0 1 1 1
C 0 1 1 1 1 1 1 2 1 1 2 3
D 0 0 1 0 0 0 0 0 0 0 1 1
E 0 0 1 1 1 1 1 1 2 1 0 2
F 1 0 0 1 1 0 0 1 1 0 1 0
G 0 0 0 1 1 0 0 1 0 1 1 0
H 0 0 0 1 1 5 1 0 0 4 0 3
1 0 0 1 1 2 0 0 1 1 1 1 2
J 1 1 0 0 1 2 0 2 1 1 0 1
K 0 0 0 0 0 2 2 0 1 0 1 2
Total 3 2 6 8 9 12 6 11 8 12 9 16
Total b
Themg 5 14 21 17 20 25
Inductive Reasoning Total 40 Deductive Reasoning Total 62
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B Induction B Deduction

Figure 1. Changes in the types of reasoning according to the topic of argument-based inquiry class.
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Table 6. Frequency of reasoning types of critical thinking in each stage of argument-based inquiry class

FERIE =

of7} o] 2o} 2|1
o) 19 2

o8 Estol
E]-(Table 7). B3 =
o7} X&) &)= 7+ T4

Stage Induction Deduction Total
Making Questions 3 2 5
Design and Conduct Experiments 8 9 17
Claim-Evidence (Group Discussion) 13 22 35
Claim-Evidence (Class Discussion) 16 29 45
Total 40 62 102

Table 7. Frequency of argumentation types by reasoning type that appears at each stage of argument-based inquiry class

Making  Design and Conduct Claim-Evidence Claim-Evidence
Questions Experiments (Group Discussion)  (Class Discussion)
Argument from example 0 1 3 5
Argument from commitment 0 1 0 3
Induction  Argument from verbal classification 2 2 3 2
Evidence to a hypothesis 0 3 2 1
Analogy 1 2 4 5
Circumstantial argument against the person 2 0 3 9
Position to know 0 0 0 3
Deduction Correlation to cause 0 4 1 4
Cause to effect 0 5 8 9
Consequences 0 0 8 3
Expert opinion 0 1 1 1
Total (Ratio %) 5(4.9) 19 (18.62) 33(32.35) 45 (44.11)
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