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ABSTRACT. The purpose of this study was to investigate the characteristics of social interaction on cultural aspects, verbal
interaction, and discussion maps in scientific modeling instruction on combustion in middle school. Revised-CLEQ (Cultural
Learning Environment Questionnaire), verbal interaction framework, discussion maps analysis were implemented for this
study. The results of study follow respectively. First, the characteristics on cultural aspects of middle school students showed
cooperation rather than competition in terms of collectivism. Students’ attitudes to learning science tended to depend on others’ idea,
and students were passive and reluctant to present their comments when they were modeling work. Second, for the char-
acteristics of verbal interaction, they simply presented knowledge related to build a model. The response to comments and
feedback was relatively few. Third, discussion maps showed a lot of interaction for reponses that was alternatively brought the con-
cept of commenters, which students were depended on a specific one, and responses. There were not many interaction for
elaboration, which were described to have new presented ideas, corrections, and reasons when they exchange their ideas. In
this study the model type of interaction affecting the formation of the students understanding of and in our country, it makes
a lot of social interactions as the basis for teaching system could be utilized.
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Figure 1. GEM Cycle.
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Table 1. GEM Cycle of Combustion

=

% e - 23] M5 - un
ACTIVITY

- Candles burning in an enclosed space
Model Generation

- Consensus Model after recording Mental Model thoughts on combustion discussion

- Individual activity sheets record — Teams activity sheets record

- Mass change after the burning of candles and metal for presentation and argument

- Candles burning Experiment : Check combustion products

Evaluation & Experiment - Cobaltic chloride paper, limewater

- Irons burning Experiment : Check such as before and after burning color, shape, changes
.". Change in mass is measured befor and after combustion

- Discussion in Teams : Change Mental after Candles and Irons burning Experiment

- Discussion the whole (For example)

- Changes in the mass of iron and candle enough, why?
- Where did came out Water vapor and carbon dioxide occurred after the burning of candles?

- Carbon dioxide and water vapor are common to the oxygen.

Modification - Where did that come from oxygen?

- Where did that come from carbon and Hydrogen?

- Combustion is combined with the oxygen in the air ,to produce a new material, which will change the chemical.

.". Changed before and after the experiment for combustion concept activity for combustion concept activity

sheets to record the macro discussion.
et oo s 9| Y H EH AsHA 2AE 5o Ao Az wd@skr], 2] oA
Y Aol Fhofet wet g wAake 35 AAlE ZE7] & tAl ettt E4, Brke A A ol A
o] A& et HYE sho] Ao WA (AL)S A st = Ut 550 dazoll A AFistel thsl oS3t Az
RACh & AdEof Qlo} AFE ATk ol obd AA 2t = B e dastar, EIt oo tis HEdr ol
o] o] Foj A= EAo A kA g of AbS]A A UE oA Al 2AE S0 HHES 3 3, Ad S S8l B2
Aol g3 ol AW AFAE0] A5 Frobrt gteh o] Ao = B E EFT F2 o Aat THAE
st e s o] RojFrh. At Frof ot T WA} wet EFSHA] b= FHEY AT HES EEE 5] el
Aol A ZegsEAar, o] A A o= A 4 E= 5ol o AHS AR ER o] HZ sHYEo] dAst A=
Mzz 8umo] HAH U o] uf 492 w2 §3 g2 Tl Y7L o] Fod o =5 Sk A, =74
A= g7 el et Adelu A S whefshal Ql= A= da A & St A5 A= st of
sinate] o 2 FAE o ST Y Fer e wE RSk o o
S A2 WAAL)Y GEM 2BuP 502 27 AALHA Aol T AEL Bl 5 AES A

Aol AH At ATHTable 1). 34, 271mPe) AT o Aasch A 207t QWY u) WA S
AL QTN £3] B 4 ol “UHE gkl ShEAT] whel el Zuja ARES B oR 27}
A Fzxe R ART e AR A Aael digh Al 9 Heltth 4 AA 35S 9l wAbs S =
O W74 Bz Aol 7] E5tal R WollA 4282 7] R} 2F BY O] WSt i S AA Ao r duE
o ol grol 27| HE S AR o] o o of UL, B A S S8 S0l shaEHE s A
g FoArgo s e E|dE oS Sof i AR =, Aoz & 4 §lojof gt
Ao ® & B A A S atshs o] ofyER &

Table 2. Descriptive Information for CLEQ

Scales Description

Equity The extent to which students perceive males and females are treated equally.

Collaboration

The extent to which students perceive they collaborate with other students rather than act as individuals.

Deference The extent to which students feel they defer to the opinions of others.

Competition The extent to which the students are competitive with each other.

Teacher authority The extent to which students perceive the teacher has authority in the classroom.

Modeling The extent to which the students expect to learn by a process of modeling.

Congruence The extent to which the students perceive learning at school matches their learning at home.
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Table 3. Functions of Social Interaction

397

Interaction function

Meaning

Cognitive
Organizational
Affective
Meta cognitive

Challenges related to the sharing of knowledge about the contents of ignition

Group to facilitate the ongoing task performance ignition
To express personal feelings and emotions ignition
Perform tasks for self=assessment and reflection to ignition

Table 4. Patterns of Discourse Maps

Discourse maps

Meaning

Consensual interaction
Responsive interaction
Elaborative interaction

Only one speaker contributed substantive statements to discussion.

Both questions and responses of at least two speakers contributed substantive statements to the discussion.

All speakers contributed substantive statements to the discussion.

2HEe| 7Y e BFol ARBR
TS Ao e B4 B AR A Al F7tElolH 2 285
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