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The purpose of this study is to explore secondary students’ progression in group norms and argumentation
competency through collaborative reflection about small group argumentation. The progression is identified
as the development of group norms and an epistemic understanding of argumentation with the enhancement
of group argumentation competency during collaborative reflection and argumentation lessons. Participants
were four first grade middle school students who have different academic achievements and learning
approaches. They participated in ten argumentation lessons related to photosynthesis and in seven
collaborative reflections. As a result, the students’ group norms related to participation were developed,
and the students’ epistemic understanding of argumentation was enhanced. Furthermore, the students’
group argumentation competencies, identified as argumentation product and argumentation process, were
advanced. As the collaborative reflection and argumentation lessons progressed, statements related to
rebuttal increased and different students suggested a range of evidence with which to justify their claims

or to rebut others’ arguments. These findings will give a better idea of how to present an apt application
of argumentation to science teachers and science education researchers.
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Table 1. Description of participants in the focal group

Student  Academic achievement of science subject Learning approach

A Higher Deep
B Midium Surface
C Lower Deep
D Midium Surface
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Table 2. Overview of argumentation program as implemented

Lesson Theme Argurnentation Type of argumentation
Understanding argumentation Argumentation 1. The smart phone .
1 . . . tat;
Making group rules Arguing the necessity of the smart phone Group argumentation
Collaborative reflection 1
Collaborative reflection 2
6 Structure and function of the Argumentation 2. Function of the root Whole class
root Arguing the reasons why the root is long and upright argumentation
Function of the roof: A Argumentatlon 3. Wate.:r a!osor;?twn Aby the carrot A A
7 absorntion Reasoning how the height of a water solution in a jar will change when the concentration Group argumentation
P of the water solution within the carrot differs from that in the space around the carrot
Collaborative reflection 3
Argumentation 4. Water transportation in the xylem I
. Reasoning how the water will move within the stem of the lily
Structure and function of the . . .
10 stem Argumentation 5. Water transportation in the xylemII Group argumentation
Predicting the color change of each half of a leaf stem by placing the same stem in
water of different colors
2 Structure and function of the Argumentation 6. The eudicot leaf Group areumentation
leaf Inferring which side of the leaf is upper in the photomicrograph P argu
Collaborative reflection 4
13 Materials needed for Argumentation 7. Materials needed for photosynthesis I Group areumentation
photosynthesis Designing an experiment for verifying the necessity of CO2 inphotosynthesis P argum
14 Materials needed for Argumentation 8. Materials needed for photosynthesis I Whole class
photosynthesis Monitoring other groups’ experimental designs argumentation
Collaborative reflection 5
Environmental factors Argmnentatlc?n 9. Relationship bgtween 13tensﬂy of .hght. and photos.ynthf:sm . A
17 . . Evaluating two different arguments which explain the relationship between light intensity Group argumentation
affecting photosynthesis .
and photosynthesis
Collaborative reflection 6
Argumentation 10. Respiration of the kidney bean
19 Respiration Comparing the change in weight between the germinated bean and the non-germinated Group argumentation
bean in a dark condition
20 Girdling Argumentation 11. Girdling Individual

Comparing the size of the fruit above the girdling with that of the fruit below the girdling

argumentation

Collaborative reflection 7

Follow-up interview
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Table 3. Analytic framework for argumentative product

Type of statement Description

Statement related Considering oneself the better persuasive evidence
evidence grounding the claim or requesting the consideration of that

Statement related Considering oneself how the claim grounded by the
justification  evidence or requesting the consideration of that

Statement related Considering oneself the validity of the claim, evidence and
rebuttal justification offered or requesting the consideration of that
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Table 4. Overview of the frequency and the proportion of statements related argumentation components

Lesson 6 10 12 13 19
. . . Water transportation . Materials needed for  Respiration of the
Subject of argumentation Function of the root in the xylem The eudicot leaf photosynthesis Kidney bean
Statement related frequency 5 2 39 4 26
evidence proportion (%) 9.26 2.30 2241 0.99 10.24
Statement related frequency 1 1 11 10 14
Justification proportion (%) 1.85 1.15 6.32 2.49 5.51
Statement related frequency - - 7 10 25
rebuttal proportion (%) - 4.02 2.49 9.84
Statements related frequency 54 87 174 402 254
argumentation
components proportion (%) 100 100 100 100 100
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Figure 1. Argumentative process constructed in the third argumentation
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