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This study examined the effect of the SSI argumentation program based on social and emotional
learning(SEL). The program consisted of 3 stages: (1) express their own feelings about SSI, identify
the issues of SSI, and define a goal; (2) think of many possible solutions and envision results through
argumentation; (3) select the best solution and make a decision based on warrants, data, and rebuttals.
In each stage, the social-emotional strategies of self-awareness, self-management, social-awareness,
relationship-management, and responsible decision making were used. Seventeen preservice biology
teachers participated in this study during one semester dealing with four socioscientific issues. The results
indicated that the preservice teachers, as time went on, became accustomed to expressing identifiable
rebuttals, dispute talk, and asking questions. At the first SSI argumentation, argumentation mainly consisted
of cumulative talk with no rebuttals, representing level 2 argumentation. Level 3 argumentation represented

rebuttals that were implicit and weak, with cumulative talk. In level 2 and 3 argumentation, the preservice
teachers represented understanding of others and compassion for self and others. Level 4 argumentation
had rebuttals that were explicit, asking critical questions of the opposite sides. In addition, level 5
argumentation represented more than two controversial points with several instances of dispute talk. In
levels 4 and 5, the preservice teachers became actively engaged in communication, inquiry self with
others, managing vulnerability and negotiation.
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Effects of SSI Argumentation Program based on SEL for Preservice Biology Teachers
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Figure 1. The procedure of preservice biology teachers’ SSI argumentation program based on SEL

Table 1. SSI lessons based on SEL
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A IASS] 7 A SSI 2 B2 nE =0 . AAlE|Qt)
HEAog AE ARE HA =2 BERo] 129 ulolsly] 5|
Erduran et al.(2004)9] =% H4E0] 9J3f] 4 =|oF ). Erduran ef
alQ004)2] 7 BASE kol L} white] Hof w2} Level 1, Level
2, Level 3, Level 4, 18|11 Level 52 FL5-%cH(Table 2). HEES ==
o] BE HOK= Fag AT 445k, vhEo] Sz nle} o
o] e ciErduran ef al., 2004). Erduran er al.(2004)2 733t
HE2S A7|5H= 9] 58S 533 =2 Wl BXE Hjth
Al T ARl R ofAnke ANSkE A W o] =5
ojm, Hi2 ok Ao tisl] 21734 £7(data, warrant, backings)S
A BE2S Al7Iske A2 B2 7Y =5l

Table 2. The framework of analysis of argumentation levels
(Erduran et al, 2004)

Levels Definitions

Arguments that are a simple claim versus a counter-claim or a

Level 1 - .
claim versus a claim

Consist of a claim versus a claim with either data, warrants, or

12 . .
Leve backings but which does not possesses any rebuttals.

Consists of a series of claims or counter-claims with either data,

Level 3 . . .
warrants, or backings with the occasional weak rebuttal.

Arguments with a claim with a clearly identifiable rebuttal. Such

Level 4 . .
an argument may have several claims and counter-claims.

Level 5 An extended argument with more than one rebuttal.

ES =5 RO o] UE =5 AR et EAS B4
3}312} Evagorou & Osborne(2013)4 == EA BXE(Table 3)&
83IALE == B BEAEL FAHFEQ ‘A Ydl(exploratory
talk)’, ‘=2 H3Kdispute talk)’, ‘*+%] B3l (cumulative talk)’ 2} Hx
9] 312l A F5)7|(asking questions)’, ‘AFE2] EfFA] U Al
Aol thsl] A-&E3}7|(questioning data)’, ‘A& AH3}7|(explaining

data)’, ‘A& Q)7|(reading data)’, ‘=FZF EE3S}7]|(discussing
structure)’, ‘5= AR8-5}7|(using analogies)’ 2 LA ¥k B0 T3]
=4 T3 9 3 goks gl gt ofsfet 33k, A e,
27} 3L ueho 2 a1 SEL 4 (Philibert, 2016)2} 47}
ek, ek ohel, A&, vlole] Awsi), A=), EErE
Eeoh] 52 Ak SR B4l IS TEA Y
MZo|A dgke = SEL 949} A7} QtKTable 3).
Evagorou & Osborne(2013)9] =% EA] EAEL =4 T3}, X}E
of e @ A=) el AR, 5T B 59
AT 247h E3kElo] glo, ERelzte] TS} el wiet
2 ATE 4 Q) E3L =5 BEE LR (argumentative map)S
Arste =5 B2 AL W) Aiiate] I g4 AT
Holth

= gH et 1] o) 17 BAEll F 3 x}sa}
E2E AR 20 BAS lslgon, o )
o] tisiA e AX 24skes S AR
59 o|5e Ffgom HelHgt

AH 1. Level 2 =% A7, 24, ¥= XY 53 3 434
E'lﬂl—.—’e}—i TAEY R 84 FoE - el
et 43 olsi7t LEhde

Level 2= AF=et 7, olf2 SHlEl= 3430} Rigisgo] Uet
W7l SRA|9E Bhke] @ 4= AojEo] Q= =% FEjoltk 3749
Z7} ol T3F W === E2o||A] Level 22 LJERHCK Table 4).

Level 2 =59] F0 542 Arigo] thgt whao] Sefux) ko],

Table 3. The framework of analysis of argumentation characteristics (Evagorou & Osborne, 2013) with SEL elements (Philibert, 2016)

SEL elements Discourse code

Definition

Main Categories

Exploratory talk /
Understanding others & Negotiating negotiating a shared
understanding

Engaged critically but constructively with each other’s ideas or when the ideas offered by one
student were discussed. This category can involve question asking, but it can also involve productive,
argumentative interactions in which individuals are working to resolve disputes, without necessarily
asking questions

Managing vulnerability Dispute talk

Defined by an explicit challenge of a claim pur forth by another participant (i.g., disagree, not true)

Collaboration/

. . Cumulative talk
compassion with self & others

The speakers agree with each other but: without debate, and they share and build information
in an uncritical way

Subcategories

Self-inquiry

’ Asking questions
(self with others)

are discussing

They ask each other questions about the data, or any other question that is relevant to what they

& Communication

Questioning data They engage in questioning the validity or trustworthiness of the data

Explaining data

When the students try to explain the data to each other

Influence with self and Reading data

They engage in reading the data from...

others/community-building

Discussing structure The students in their pairs are discussing the structure of their final submission/argument

Using analogies

Students use analogies to understand their data, or to explain the data to another students
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Effects of SSI Argumentation Program based on SEL for Preservice Biology Teachers

Table 4. Levels of argument of each group by SSI topic

Level of Arguments

Topics Z}A
Group I Group I Group I Group IV
(=g 1-3 Level 2 Level 2 Level 2 Level 3
oA} 4-6 Level 3 Level 3 Level 3 Level 3
SHA Z2F 7-9 Level 4 Level 4 Level 3 Level 4
QEA% 10-12  Level 5 Level 4 Level 3 Level 5
T ] Fgolu oA tigt BEoldE oloi kAU HBE
1=}
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ke etk & 4 lck b ofuje} oflmaledts 24 Hehz
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Oﬁv
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Q;O
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Table 5. The Group III's Level 2 argumentation
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Table 8. The Group IV’'s Level 5 argumentation
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Figure 5. The group IV’s Level 5 argumentative maps on claims and warrants
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