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Abstract: The purpose of this study was to understand characteristics of eighth graders’ conclusions presented in their
self-directed scientific inquiry reports. We developed a framework, Analysis of Conclusions of Self-Directed Scientific
Inquiry, to analyze students’ conclusions. We then compared the conclusions with the inquiry questions students generated
to find out whether the questions affected students’ conclusions. In addition, we analyzed students’ responses from the
survey about their perceptions of drawing conclusions. According to the results, the conclusions were characterized into
two categories, i.e., scientific basic assumption and scientific explanation. Almost half of the students’ conclusions fall
under the scientific basic assumptions. Most of the scientific explanations were deductive explanations and inductive
explanations. Then, the kinds of conclusions were affected by the inquiry questions because the scientific explanations
were made more than the scientific basic assumptions in answering the inquiry questions. Some students couldn't
recognize differences between conclusions and experiment results.
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Table 1. Steps of reconstruction of an argument (Modified with Bowell and Kemp, 2005; van Eemeren and Grootendorst, 2004)

Steps Reconstruction

Add relevant parts that are only implicit in the text

Identify the premises and conclusion
Write the premises out

Draw in the inference bar

Write out the conclusion below the bar

CISICISICIEICIC)

Delete all parts of the texts that are not relevant to the resolution
Substitute propositions that are confusingly ambiguous or unnecessarily vague by clear ones

Permutate parts of the text to be rearranged where necessary in the way that best brings out their relevance to the resolution process
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Fig. 1. Flow chart for judging whether a conclusion is an argument.
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Table 2. Explanation of a framework used for analyzing self-directed scientific inquiry conclusion

Answer for

the question Statements of the Inquiry Conclusion

Content

Simple Statements

Opinion or feeling statements about inquiry process or the results of the
inquiry

No
Statements which are not related to the Statements which are about the inquiry performed but are not related to the
question original questions

Yes Assertion Statement(s) without any premise
Assertion(Conclusion) Statement(s) in which the premises are omitted

*Scientific Basic Assumption

Statement(s) based on observational claim, expert's claim, intuitive claim, or

commonsense

*Scientific Basic Assumption(Premise)

Statement(s) in which a conclusion is omitted

Deductive Explanation

Statements of which premises imply conclusion

Inductive Explanation

Statements of which premises support conclusion

Abductive Explanation

Statements from an observed fact to an explanatory hypothesis

*Scientific Basic Assumption=Result
*Scientific Basic Assumption (Premise)=Result (Premise)
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Table 3. Analytic results of the conclusions

Conclusions Not answer . Answer
Question None for the question Simple statements for the question Total
Understanding 1 4 5 44 54
Researchable 2 2 4 47 55
Total 3 6 9 91 109
Percentage(%o) 2.7 5.5 83 83.5 100
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Result
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Understanding 5 1 1 5 30 2 44
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Table 5. Analytic results of inferences used in scientific explanations

Argument

Question Deductive Explanation Inductive Explanation Abductive Explanation Total
Understanding 1 1 8
Researchable 19 0 30

Total 20 1 38
Percentage(%o) 52.6 2.6 100




a8 AR 3Hs]

AAA

 dees HvpdTe B9
geth e 8ol of el Bl At
G5l ANslol Tk, 2, o] ohge] AEE AR
Fzol sFske HAIZE WA Sl =5l ol&
Wristel A% 220 O =20 Yool HgA7H

(20N gl2e=z2s ot HX[X| =Lt

zjojofoz pofNAE ZH 2 orin lEoss= o’y

X|X| S+=LC},
|'OED|_I'£ ZIIDPH?_ E‘|°|7| O'IE:{EI'

E

7t Bd o] e o sl ¥
ARl sl AdRte R WepdTE BE)7] oY
thelz AR, %, Aoz wekiTel dol
ore sl Al dlal oig 7 AFs
31% 2= 0101,], ‘;,},01’0]7] TLHE—O]F'}}; A
F AOE N F AUk Z, o e Tk
04 g 7 AR T s A o}"i—i °] 4
B2 FFFE A% drer 4=t

SeEatly

ErdEel St FETEC 27 Table 491A
A& EAE $43 A= s =52 ANE
A3 vlEsos AXE s ek, oS0 2
o] G WA 2AR] S18 Table 4] A=

Table 6°] FehE AT}

Table 69] AA|E vES} 7ro] ==9)
ik Aol grdR, vessl 4 sl
357= Aol olsfdio® et =53 A&
T2 grAdde A5 7359t B4
o] ZAP, wele] dEg2y, ‘ERo] AVl o=

AZ 387

ofN ofy

pr

o]

[e

ol Ao, HE=Sl el =EH ol AR
e BL FERO 29 b AEL FFS

Wb, BYE2 FAL? 5ol AU
Table 694 23 &9 b= 0|59 7|HEFo)
), o15e] g AEE Al A FWAFE §=

Table 6. Contingency table for the types of scientific expla-
nation according to the level of the questions (the numbers
in the cell are ‘obtained frequency’ and the numbers in the
brackets are ‘expected frequency’)

Question

. Understanding  Researchable  Total
Conclusion
Argument 7(18.1) 31(19.9) 38
Non-Argument 35(23.9) 15(26.1) 50
Total 42 46 88
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Table 7. Perceptions toward the drawing conclusion

. Attitude Ease  Difficulty No Response Total
Inquiry
Drawing
Scientific 60 48 1 109
Explanation
Percentage (%) 54.1 45.0 0.9 100
S1Z depen ¢ Al AR frelas 05914

AN B G} o] BEE fo)4F 0504 AED ==

o8 AMHE H9TEES MR JHEATt E2
A F, AEd =oR RS EESe e
M= #AZE e, =58 B 2 HeT
& ol Aol lrk

Shiiso| BiTE 30l ofst M2X| S =l
Al AN A SREAE Hled ofEeeR
TRste] 7t Sl sjFshe Al & Table 790
gelsiict

gold A8 EEshke Aol oiEl AEeR
SHI L 608, olHw R §HE AL 48

golslom, ool Zﬂ/‘lfﬁ °|fr= Table 81 “gels}

& °fE AES HYst
AYsle Aolm2, ad 4o, 4
e AL 4ok, 4Eg gol
EOﬂ’, ‘01]/%?% AgAzete] zjolE
o7 AAsIsh 2 folle &
Al&HA] %&LE} o] Al o3l 51.7%
o] AL Ao} U3 Ro7 0]

%
%’

2k

é

Ol 3 SIS Aot AE9
‘E”%La q]%o] ol el |7t
SELR cgaly]_g]. a3l A2S oA Yol &
A UE&HE} g olRE Xﬂ/‘lé gor vAe &5
olfr= A OW E’%‘RALE} Aet A AlE B
E?ﬁlv} e SHOENE 47%8Ee] e 4
Fep AES :r”fH e RS A= g Ao
g A AEe G des & 5 dSiT
sugzo] A9 o]
E‘rEHI o Al T

[e]




770 1o/ - 250

Table 8. Reason for students’ perceptions toward the drawing conclusion

Attitude Reason Total(%)
« Because drawing conclusion is organizing the experiment results. 31(51.7)
« It is easy to draw conclusion based upon the experiment results. 5(8.3)
Fase * Because the experiment results are the right answer. 2(3.3)
« Drawing conclusion is to write difference between expectation and experiment results. 2(3.3)
* Drawing conclusion is just easy. 14(23.3)
* No response 6(10)
Subsum 60
¢ I can’t understand the difference between conclusion and experiment results. 20(41.7)
Diffuculty « The data obtained by experiment are too many to organize. 10(20.8)
¢ I can’t drawing conclusion because it might be wrong. 9(18.8)
* No response 9(18.8)
Subsum 48
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