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The purpose of this research was to analyze characteristics of verbal interactions of each homogeneous group in the learning
of the 6th grade’s ‘Use of Lenses’ Unit. For this research, six learning sessions were conducted in one 6th grade class composed
of a high-academic-achievement group, an intermediate-academic-achievement group, and a low-academic-achievement group. All
lessons were recorded, to analyze the verbal interactions of each group, and the transcribed data were analyzed using the
verbal-interaction analytic framework. Results included: In the upper group, although opinions were presented more frequently,
there were many negative verbal interactions in completing the tasks. The middle group was observed more specifically to accept
peer opinions critically in their observational activities. The middle group’s members were more active in presenting their opinions
than listening to others' opinions. The lower group had difficulties in drawing conclusions because of a lack of ability to persuade
peers or to respect the opinions of peers, even though the frequency of verbal interactions was higher than in other groups.
Therefore, a homogeneous group structure is good for a simple activity involving a simple inquiry or an exchange of opinions,
while a heterogeneous group structure is more effective in activities focused on understanding scientific concepts and knowledge.
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Table 1. Science achievement of the group

Group Gender Evaluation of unit 1 Evaluation of unit 2 Average

A Male 100 100 100
Upper B Male 100 93 96.5
group C Female 100 92 96

D Female 100 90 95

E Male 78 78 78
Middle F Male 80 77 78.5
group G Female 95 68 81.5

H Female 93 70 81.5

I Male 36 56 46.00
Lower J Male 20 45 32.50
group K Female 45 60 52.50

L Female 50 49 49.50
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7} SAVSE St E7|E] B2 BE TRE ST 1 =9 Table 3. Verbal interaction analysis framework
A BES IRECRE, 5 BES THEoR A4t Category Subcategory
93 F BEL 3HE, 40E, SHE S 3 Wito] 71y Simple question (O1)
AR Y S S st oAl sl & Related question (Q2)
gy A A AT o] FoloRE nEste] AT At Question Expended question (Q3)
21, 4, TRELS W 77t 2w etk AT ke
% 17} 2o Meta-cognitive question (Q4)
Simple answer (R1)
22, K2 A% @ =2 Response Explanation (R2)
EAgEs dx 9 A 3 255k 9 g 5ol A Cognitive EFelated eXplanatIO.n &)
oloUk= SIS Ato]o] ZFoI AT O olo]d AFEA-GOo B aspect aborated explanation (R4)
A o}_ Hol7| mEo] AsALT} BT 2o 2ol ma Making Repeating (MS1)
< At s, @ “—V\J] oF WAME X EAZ FT5to] suggestion Suggestion for progress (MS2)
_)‘: (‘); T% DA 29 dTixp £ o Aol WE X3 Suggestion for problem-solving (MS3)
sholon], 3t XA T 40502 AASIATh & 11314 = o Simple receiving (RO1)
o} BEE 63X 229l AELS 7 29} Pl HE nE Receiving Denial (RO2)
O G B R S epmon Positive expansion (RO3)
o] AT Argument (RO4)
ddojH Az BAE Lee ef allo] 7)ol, Shin er Ignorance (BP1)
alPlo] A3 FAES A ZEACA WA S5t Behavioral Prevention (BP2)
AGSIETHE 3). Adold HBAEE A A el participation Order (BP3)
Hold Zwom TEsigon, dAd Fue AR, $H, Induction (BP4)
JAAN, AR TRl Yo, oM FuelAE Volunteer (BPS)
P9} By AR LAE O QLE 01X]A ZHAE aspect Dissatisfaction (SA1)
HE Mz 42217} ARLE A1) 2zoal & 4 Qlrh o Lake of confidence (SA2)
£ 54, A8 HFoA ©eAEQD)ED THREQ2)0], Students’ Membership (SA3)
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Lesson Topics ,33\)]— _-%EC _ 306Q 5 SEs 3528, OLEOE— 45124
—— SA-SHA AHEAGS Stk of uf A} BES QIXF 24
Lesson 1 Obserang ob].ects thh a concave lens o] 78.8%, o] _'qu] 212%, = BES olz|d Zulo|
Lesson 2 Observing objects with a convex lens 85.8%. Mol Zuwo] 142% & WES olxd Zuo]
Lesson 3 Classifying various objects that act as lens 79.2%, A o|7 Zmo| 20.8%9] U&7 TA|S AT} Beisol
Lesson 4 Concentrating sunlight with lens 1 o1x] A Zwo] HojH =mo] olojz AFEALHC} Woprh
Lesson 5 Concentrating sunlight with lens 2 ol BAZ FAsl] o5t BpEEol9ly] wE| olx|

Lesson 6 Finding instruments using lenses in our lives
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Table 4. Students-student verbal interaction in homogeneous groups (Frequency (%))

Category Subcategory Upper Middle Lower

Simple question (Q1) 17 (5.6) 20 (5.7) 27 (6.0)
Related question (Q2) 36 (11.8) 53 (15.1) 33 (7.3)

Question Expended question (Q3) 3 (1.0) 3 (0.9) 0

Metacognitive question (Q4) 1 (0.3) 0 0
Subtotal 57 (18.6) 76 (21.6) 60 (13.3)
Simple answer (R1) 9 (2.9 14 (4.0) 22 (4.9)
Explanation (R2) 25 (8.2) 20 (5.7) 25 (5.5)
Response Related explanation (R3) 16 (5.2) 7 (2.0) 5 (1.1)

B Elaborated explanation (R4) 2 (0.7) 0 0
Cognitive Subtotal 52 (17.0) 41 (11.6) 52 (11.5)

aspect
Repeating (MS1) 36 (11.8) 70 (19.9) 68 (15.1)
. . Suggestion for progress (MS2) 36 (11.8) 70 (19.9) 104 (23.1)
Making suggestion

Suggestion for problem-solving (MS3) 9 (2.9 4 (1.1) 3 (0.7)
Subtotal 81 (26.5) 144 (40.9) 175 (38.8)
Simple receiving (RO1) 25 (8.2) 23 (6.5) 36 (8.0)
Denial (RO2) 17 (5.6) 12 (3.4) 32 (7.0)

Receiving opinion Positive expansion (RO3) 4 (1.3) 4 (1.1) 0
Argument (RO4) 5 (1.6) 2 (0.6) 2 (0.4)
Subtotal 51 (16.7) 41 (11.6) 70 (15.5)
Cognitive aspect total 241 (78.8) 302 (85.8) 357 (79.2)
Ignorance (BP1) 8 (2.6) 4 (1.1) 17 (3.8)
Prevention (BP2) 17 (5.6) 7 (2.0) 18 (4.0)
) L Order (BP3) 9 (2.9) 2 (0.6) 24 (5.3)

Behavioral participation

Induction (BP4) 6 (2.0) 13 (3.7) 12 (2.7)
Volunteer (BP5) 4 (1.3) 1 (0.3) 3 (0.7)
) Subtotal 44 (14.4) 27 (1.7) 74 (16.4)
Ai;‘:ge Dissatisfaction (SA1) 15 (4.9) 5 (1.4) 10 2.2)
Lake of confidence (SA2) 1 (0.3) 9 (2.6) 5 (1.1)

Membership (SA3) 0 2 (0.6) 0
Students’ attitude Self-satisfaction (SA4) 3 (1.0) 5(1.4) 4 (0.9
Praise (SAS5) 2 (0.7) 1 (0.3) 1 (0.2)

Encouragement (SA6) 0 1 (0.3) 0
Subtotal 21 (6.9) 23 (6.5) 20 (4.4)
Affective aspect total 65 (21.2) 50 (14.2) 94 (20.8)
Total 306 (100) 352 (100) 451 (100)
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