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Scientific Reasoning Types and Levels in Science Writings of
Elementary School Students

Lim, Ok-Ki - Kim, Hyo-Nam'r

ABSTRACT

The purpose of this research is to know the scientific reasoning ability of elementary students. In order to
find it, 320 elementary students wrote a report about germination of the 700 or 2,000 years old seeds. Their
writings were analyzed by scientific writing analysis frameworks, Scientific Reasoning Types and Scientific
Reasoning Level Criteria developed by Lim (2018). Minto Pyramid Principles was used to show statements and
relations of statements related to scientific reasoning. This paper showed scientific reasoning statements of
elementary students about germination of seeds. The characteristics of scientific reasoning of elementary students
were as follows. In the process of logical writing by the types of scientific reasoning, many students showed
various characteristics and different levels. In the writings based on inductive reasoning, they did not distinguish
between common features and differences of cases, and did not derive the rules based on common features and
differences of the cases. In the writings based on deductive reasoning, there were cases where the major premise
corresponding to the principle or rule was omitted and only the phenomenon was described, or the rule was
presented but not connected with the case. In the writings based on abductive reasoning, the ability to selectively
use the background knowledge related to the question situation was not sufficient, and borrowing of similar
background knowledge, which was commonly used in other situations, was very rare.

Key words: scientific reasoning, scientific writing, inductive reasoning, deductive reasoning, abductive reasoning
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Table 1. Criteria of inductive reasoning levels

Hisel Tt Ml UE BaH

FE9 YL 27 : U2

FE A 71E WE
5 o Foil Aol B4 vlmdte] AT Aol H & EYR 13& Zhol ozl o) tigt Unksls AA gtk
o - o 7 @4 BAS AAGaL, 2 55 FEHE Zol 2 S AN G
(L oge) A golg 545 Alolg) SAS steldle] sz Fol Qs
c O @ 5AE A o8 EUR T8 AAE, dutalaiAl gAY wEE o] sl
4 © TR AR EUE A S AAEHY, dulsletA] geth
« R BEUE dubslahd, 1 2] vl <ko] Sich
3 « FolXl @l 54T A A, Aldleh el #EAd AATE FES
> ¢ A1 BAo] b AAES AN TEAS EUE F5E AASA g
@ L2 Ay 59 AN} vEe
o A3 EAS AN, ol B B A3 o] BEwsEith
2 « @BEY TR A 27 3El wEsith
< FET AEE Y 5 AATE AEs] wlEstct
) « Foizl @el BAAQ AT AlA T
@ 248 WeS AAslz, 2A AL v$ EEe
o FAlg BHo] AAY gl AT AN, olg BRY FHL AAA e
S AHsle F2& H3KKwon ef al., 2000; Lawson, 8} Fm7)o] HE2A 229 519 W3l 0l
1995; Peirce, CP 5.171). 1% Aok 700 &<t 1 0|23} 7o) AAE ZASolt} 7] A9} B
O3 vFebt Aote 20009 B AA 9m B ® ABE R Aot GBS AN A
ZHEADI} A5 B dubAo]A] g4 A o WA A3 7HS st o7 dgs
af, s 2213 do] LokEA o2& Zte A AR, J1FA &2 AL ddS AH
H %A g0 AR elw o|de GBS @ A$ AFH FEo2 BRAYT, T A
sasty] sl HA da eAFet HEd T2 A oEo] AR ‘:EWW ddte frAbgol
HlEolA o AT F e A4S Zo} 0] e WBA S A3 7P S st o 3E
AR HUE AU AT AFH Tz & ANEATE AFA FEow ERAL A
ot v7;:z'l FE9 FAAR A S Table 33 2t
A3A FEow BRele A%E S0 & AFH FEAN A MPANS 46T W, B
Table 2. Criteria of deductive reasoning levels
FE A 71E WE
s o A g 2ad 9y YR os Fold @4l tid Auolyt ol &S Bk ANRT
) « Aze] Ago] AR #EH] sl m=EE A, 43 A Aed.
° « WHA-RAA-Z R dgete WES BT Fasti, 2 #A7F AR Edaith
+ 718 ey HAQ diEAsE Aol =2 AA7E 4zt vl gt
4 o A7) Eo] AR HAH shte] w=EE A, Anle] nEe Fio] Sith
« =2 2 EA7E Bilel WES stebated ofelgol Sivh
3 o APy g o Folxl Ay digk Aoyt o5& R, ElFEA] e Fito] gtk
& o AR FEo] AT FAH she] =9 735101 she, 718 delv WAl dEAzE Azkse] gl
« 47| lgo] MR HAF ] shte] el R AZH] glou, A AAZE FEdte] drjoli} o Fo] W Ech
) o 7 A% 7 BEA AN AP BEhe] BdAlo] vk
o« TFHT AA B Al ek AZsk] AAISA] @AY, A4 ARt da delv WA AAZE BEE
| o AP W, Aol Wik Aol o Zo] BEH I
@ « APy o] MAACR AAEA gar, @4 Aol wg FE3t
« WA} 2ol BAHLR AAHA ot @l tig Aol o Fo] EEsith




376 =Sstue H3rE M4z, pp. 372~390 (2018)

Table 3. Criteria of abductive reasoning levels
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Table 4. Frequencies of scientific reasoning types and levels
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