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Abstract: This study analyzed the critical thinking of pre-service biology teachers in SSI argumentation
writing in 'Biology logic and essay' and examined its changes. To this end, 56 of SSI argumentation
writing results written by 14 pre-service biology teachers at J University's College of Education were
analyzed. In addition, the critical thinking shown in these writing products were examined in seven sub-
areas: purpose, information, concept, logic, assumption, conclusion, and perspective. As a result of the
analysis of critical thinking, among the SSI argumentation writings, the average of the first writing was
the lowest and the average of the third writing was the highest. In the analysis of the sub-areas of critical
thinking, it was found that the purpose, logic, and conclusion domains in SSI argumentation writing
generally showed high averages, while the assumptions and perspective sub-areas were relatively low.
In addition, in the Kruskal-Wallis test, the critical thinking of pre-service biology teachers in SSI
argumentation writing showed a significant difference according to the writing sessions. In the analysis
of the sub-areas of critical thinking, significant differences were found in the areas of purpose,
information, concept, logic, and perspective, but no significant differences were found in the areas of
assumptions and conclusions. In the post hoc test to find out the difference between the groups, there
was a significant difference in the critical thinking of pre-service biology teachers between the 2nd and
4th sessions of writing. The results of this study suggest that the critical thinking of pre-service biology
teachers can be improved by strengthening the SSI argumentation writing activity in the 'Biology logic
and essay' class.

Keywords: Critical Thinking, SSI Argumentation Writing, Pre-service Biology Teacher, Biology Logic
and Essay, Perspective
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[Table 5] The Result of Post-hoc Test by Bonferroni Correction

5% AREAZ FEAREAR frol 57 4% fol5F
2-3 -3.929 -.677 498 1.000

2-1 5.250 1.078 281 1.000

2-4 -17.679 -3.048 .002 .014*

3-1 2.231 400 .689 1.000

34 -13.750 -2.371 .018 .106

1-4 -11.429 -1.971 .049 293

p: *<.05

PoAvE ABuiey B a9 sSI =F 22700 dehd ou] R uAEe]
Mg AaEe PAsa, 1 wWEE vt golt olE 8 yieta Apgue
oW AEIAL 1470] 4slol AA AN SSI =% A7) s6RES BAGTG EF o
227 RS et vRd AnEe B4, 4 o, v, 44, 4%, Bl

A =271 Bdo] 7Y Wk,
]_

Al AR Z227) Fatol 7H EkTh vjaA Afary 2 el tig Ao A= SSI
= w27)A A, =g, 28 d9o] AvHoR & Hds B d HlE) 7HE,
A F92 A eRE @ £ Aew YEHTh o= dH] AEuAlEe] SSI #d
=3 2270 M-S T Al TS A5sta, thge ddelA Al o s
AA et AHES S8t 8o FF5TS HAFE Aot S 37 o Jus
Ao 2 e MRS HA ZYUFE Kruskal-WallisH 8-S AA Ay SSI =3
=270 YERd o] AEWANES] v Atage Z227) 33t mEk fojgk xfol 7t
NE Aoz yepstth 7k 2247] 3| A v AjaEe] §19] J el st B oA =
54 AR, g, =2, 38 dYelAM= Feog zolrt YEelgAIN, Mgy A2
FAol M= Folgk AelE Holx @itk Hu b AolE dolmy] 9%
AFEA AN = 232} F2A7)SF 43]2F F227] 7P ] AEWALE Y H|E Aparg o]
frolgk xpolE H Itk

Ao Ave AENTEE 9 =5 oA SSI =5 22270 yERd o]
AEWAFES] H|@A Alargo] F3b oo FEdEs HoFe Folth 53] H|¥F
AtnE ] Q45 FolA HA, =g, AE 79 FEHo| Au¥der =55 YEd dhH

57 = 5]

Copyright © 2023 KCTRS 517



Analysis of Critical Thinking of Pre-service Biology Teachers in SSI Argumentation Writing of ‘Biology Logic and Essay’

o7 the BAEd e $Re weets st BEo] o) FojArky wjwa Abue)
opel EHHY Rolr).

oo AnE EgR 2 o s w3 220)E wBgown Adgoms o
ABIALES WA Aol 4R bsdol 9ee FAY & Atk 53 SSl =%
F2o7h AdHon olfojdry ou ATmASe] wwH AmE FFe] FAA
AFe WA 4 9oL e vk 2Pnw g Hes B AL ARse
$89 =7 2202 ARATE 9 =5 F9dN B Basl U E@ SsI
wE 2208 Fd wwd AQade fgas u addd we-sts dgel 0@
e Wad Aotk o AfeA w=Z 2Fxsle FAE BE Eos i AW
ngo] on ABIASS w3 FA70 2AA AFL UL sAel Atk o9
Pol el mi B2 AW SSI =% 2275 ANGHE o] westy A @
wegto] olFojduhd ou] AEmALEY WA AmH Age] ©E anHom
o] %

2
o M
S,
= 5
o

BoATAE sSI =3 F27] AaEE o gEaAEY wwd Ange
asimgront, ssl FAS SAel WA Amde] Qd@e wAEA 5 oSSl EF
ool A Ande G WAE TAHe 295 gk B4 o] Folx
gttt aemE §45 ATA ou ABAAEC UE Ww 5L Bd sl =F
F)olq mlwA Aaee] g T 2B W@ ARl o Fold Wast v}

References

[1]1E. M. Park, S. H. Kang, The influence of hypothetico-deductive teaching programs on creative thinking, critical thinking
and scientific attitude, Journal of the Korean Association for Science Education, (2007), Vol.27, No.3, pp.225-234.
UCI: G704-000311.2007.27.3.007

[2] C. G. Min, The direction of developing courses and assessment tools for enhancing creativity aligned with critical
thinking, Korean Journal of General Education, (2021), Vol.15, No.5, pp.325-342.
DOI: http://dx.doi.org/10.46392/kjge.2021.15.5.32.5

[3] M. Alvesson, A. Spicer, The Stupidity Paradox: The Power and Pitfalls of Functional Stupidity at Work, London, UK:
Profile Books, (2016)

[4] R. H. Ennis, Critical thinking across the curriculum: A vision, Topoi, (2018), Vol.37, pp.165-184.
DOI: http://dx.doi.org/10.1007/s11245-016-9401-4

[51 R. Paul, L. Elder, Critical thinking, Tools for taking charge of your learning, and your life, Upper Saddle River, NJ:
Prentice Hall, (2001)

[6] G. M. Nosich, Learning to Think Things Through: A Guide to Approach to Critical Thinking in the Curriculum, NJ:
Prentice Hall, (2001)

[71 S. B. Merriam, L. L. Bierema, Adult Learning: Linking Theory and Practice, San Francisco, CA: Jossey-Bass, (2014)

[81 Y. Cho, K. Choi, Development of the middle school science curriculum to enhance creative problem-solving abilities,
Journal of the Korean Association for Science Education, (2000), Vol.20, No.2, pp.329-343.
DOI: http://dx.doi.org/10.32431/kace.2016.19.1.004

[9] M. Jeong, S. Yeau, Analysis of the science writing activities in the science textbooks of the 2009 revised curriculum:
Focused on writing type, form, scientific literacy, critical thinking, Biology Education, (2013), Vol.41, No.1, pp.119-
134.

DOI: http://dx.doi.org/10.15717/bioedu.2013.41.1.119

518 Copyright © 2023 KCTRS



Analysis of Critical Thinking of Pre-service Biology Teachers in SSI Argumentation Writing of ‘Biology Logic and Essay’

[10] T. Y. Kim, A study on the critical thinking disposition-Focused on comparison by elements, Humanity Science Studies,
(2021), No.44, pp.141-163.

[11] O. S. Kwon, Critical Thinking and Argumentative Writing, Ratio et Oratio, (2017), Vol.10, No.3, pp.39-66.
DOTI: http://dx.doi.org/10.19042/kstc.2017.10.3.39

[12] A. M. O’Donnell, A. King, Cognitive Perspectives on Peer Learning, Mahwah, NJ: Erlbaum, (1998)

[13] J. E. Park, E. J. Yu, S. K. Lee, C. J. Kim, An analysis of science writing by high school students through the
argumentation structure instruction: Focus on writing tasks based on genres of science writing, Journal of Korean
Association for Science Education, (2009), Vol.29, No.8, pp.824-847.

UCI: G704-000311.2009.29.8.002

[14] J. H. Park, How to teach the academic writing -Focusing on the case of <Academic Writing> in SKKU, Ratio et
Oratio, (2012), Vol.5, No.2, pp.7-40.
DOTI: http://dx.doi.org/10.19042/kstc.2012.5.2.7

[15] 2015 Revised Science Curriculum, Seoul: Ministry of Education, (2015)
Available from: https://ncic.re.kr/mobile.kri.org4.inventoryList.do;jsessionid=0BA72C1156EA144E35E76806EE64
719F?sortBy=degree&degreeCode=1012

[16]S. C. Song, K. C. Shim, An analysis of writing characteristics of scientifically gifted students about biological sciences,
Journal of Science Education, (2015), Vol.39, No.1, pp.88-98.
DOI: http://dx.doi.org/10.21796/js¢.2015.39.1.88

[17] K. H. Kang, Analysis of argument structure presented in pre-service biology teachers' writing Socio-Scientific Issues,
Biology Education, (2018), Vol.46, No.1, pp.55-62.
DOI: http://dx.doi.org/10.15717/bioedu.2018.46.1.55

[18] S. Wee, J. Yoon, S. Lim, An analysis on argumentation structure development of preservice teachers through
argumentative writing on earth science related SSI, Journal of the Korean Society of Earth Science Education, (2014),
Vol.7, No.1, pp.11-23.

UCI: G704-SER000000652.2014.7.1.003

[19] Handbook for Teacher Qualification Examination, Seoul: Ministry of Education, Science and Technology, (2009)
Available from: https://ncic.re.kr/mobile. kri.org4.inventoryList.do;jsessionid=0BA72C1156EA144E35E76806EE
64719F?sortBy=degree&degreeCode=1010

[20]J. Y. Park, A case study of the lesson for the logic and writing education in science education based on the integration
teaching-learning methods of the writing education, Culture and Convergence, (2019), Vol.41, No.3, pp.757-800.
DOIL: http://dx.doi.org/10.33645/cnc.2019.06.41.3.757

[21]K. C. Shim, S. C. Song, Study on the critical thinking of high school students through scientific writing about bioethical
issue, Biology Education, (2011), Vol.39, No.2, pp.288-296.
DOI: http://dx.doi.org/10.15717/bioedu.2011.39.2.288

[22] S. C. Song, An analysis on the critical thinking of college students through scientific writing about the life cloning,
Biology Education,(2013), Vol.41, No.1, pp.75-85.
DOI: http://dx.doi.org/10.15717/bioedu.2013.41.1.75

[23] M. H. You, Y. S. Kim, The effect of concept mapping in teaching science and science writing on middle school students'
science writing, Biology Education, (2006), Vol.36, No.3, pp.386-396.
DOTI: http://dx.doi.org/10.15717/bioedu.2008.36.3.386

[24] K. C. Shim, Study on perception of pre-service biology teachers about biotechnology, Biology Education, (2011),
Vol.39, No.1, pp.126-134.
DOTI: http://dx.doi.org/10.15717/bioedu.2011.39.1.126

Copyright © 2023 KCTRS 519



