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ABSTRACT. In this study, we analyzed verbal interactions in small group science learning using smart devices by the level
of prior achievement. Four heterogeneous groups at a coed high school in Seoul participated. Verbal interactions during small
group science learning were audio- and video-taped, transcribed, and analyzed. Verbal interactions were analyzed at the levels
of a turn and an interaction unit. The results revealed that the frequencies of verbal interactions were high in task category,
especially at information explanation, information question, and reflection on standards subcategories. Furthermore, the fre-
quencies of high-level students at direction explanation, reflection on standards and progress subcategories were higher than
those of low-level students, and the frequencies of low-level students at direction question and information explanation sub-
categories were higher than their counterpart. In the analyses of the interaction units, the frequencies in symmetric elaborated
interaction were high, especially at cumulative and evaluative subcategories.

Key words: Science learning, Smart device, Small group learning, Verbal interaction
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Table 1. Analytical framework for turn

Category Type Microcode
Simple question Q1
Question Information question Q2
Direction question Q3
Simple explanation S1
Explanation Information explanation S2
On-task Direction explanation S3
Agreement R1
Reaction Dis%lgreement . R2
Positive expansion R3
Argument R4
Evaluation Evaluating task difficulty El
Reflection on standards E2
Writing M1
Management Progress M2
Encouragement M3
Off-task oT
Teacher participation T
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Table 2. Analytical framework for interaction units

Category Type
Simple

Cumulative

Symmetrical Reformative

Knowledge Elaborated

construction Disputative

Evaluative

Simple
Elaborated

Non-symmetrical

Related progress

Management
g Related writing
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Table 3. Frequencies of turns
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Category Type Frequency (%)
Simple question 71( 1.4)
. Information question 870 (11.9)
Question L. .
Direction question 53(0.7)
subtotal 994 (13.6)
Simple explanation 345 ( 4.7)
. Information explanation 1,022 (14.0)
Explanation .. .
Direction explanation 591 ( 8.1)
On-task subtotal 1,958 (26.8)
Agreement 379( 5.2)
Disagreement 117 ( 1.6)
Reaction Positive expansion 155( 2.1)
Argument 132 ( 1.8)
subtotal 783 (10.7)
Evaluating task difficulty 139( 1.9)
Evaluation Reflection on standards 736 (10.1)
subtotal 875 (12.0)
Writing 539( 74)
Management Progress 675( 9.2)
Encouragement 458 ( 6.3)
Off-task 596 ( 8.2)
Teacher participation 422 ( 5.8)
Total 7,300 ( 100)

2017, Vol. 61, No. 3



108 R RAS EA R SIS A el
A 43 =9 ULH &, 2HLE 7175 B8 24T ok R0 =
BE 2Yhe] BEA 7L AAGOR FHE DR S
e 2= Thelel 24 O 2 we] SHER|eF 2159 FEAE HlushHA o
AULE 717)15 Ba e Stgol A A A4 B & BT A0S Boketa 44k 7% uH(10.1%)
A5k AH(Table 3), THA) WA A% 632%4,6108]), €9 A& TS| A0 B 4 gl Bok AuE B
T A 22.9%(1,6723]), A F3 AL 8.2%(5963)), I NET AAL LS EEXE A oF 5= I}
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Anpop? GARNET, o] § @0 Hee s AHES  SHE 2T sy BEo] FE o] Lol B ojulate.
= folmeh Aol gl Ao s HuEgith A AR e S ST shel sHES A 2
deshaolu” AFEE &89 A5y 439 o < WS vt ZiN(Table 4), A B G M= "
FOIA® She T3 ATHE BAASHE IOl RE Aol W AR, AW A, T 4, 712 0 ol F Y
vlsf o] AtollAl= H7H12.0%)2] HlE&o] A o2 A ok Abolofl F-ojul gtk Ao 7F vhEpg ). 1E|al o |
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Table 4. The results of Mann-Whitney U test on the frequencies of turns by the level of the prior achievement
0,
Category Type Hig}f fequency (/oiow U Z p
Simple question 30 (0.5 41 ( 0.7) 24.0 -0.846 0.398
Question Information question 432 ( 6.9) 438 ( 7.0) 27.5 -0.474 0.635
Direction question 10 (02) 43 (0.7) 0.0 -3.403 0.001™
Simple explanation 151 (24) 194 ( 3.1) 21.0 -1.159 0.247
Explanation ~ Information explanation 407 ( 6.5) 615 ( 9.8) 55 2787 0.005™
Ontask Direction explanation 433 ( 6.9) 158 ( 2.5) 0.0 -3.378 0.001™
Agreement 196 ( 3.1) 183 (2.9 25.5 -0.684 0.494
. Disagreement 59 (0.9 58 ( 0.9) 27.0 -0.565 0.572
Reaction - .
Positive expansion 82 (13) 73 ( 1.2) 28.5 -0.370 0.712
Argument 66 (1.1) 66 ( 1.1) 31.0 -0.107 0914
. Evaluating task difficulty 75 (1.2) 64 ( 1.0) 30.0 -0.211 0.833
Evaluation . .
Reflection on standards 489 ( 7.8) 247 ( 3.9) 8.0 -2.530 0.011
Writing 232 (3.7 307 ( 4.9 26.0 -0.630 0.529
Management  Progress 438 ( 7.0) 237 ( 3.8) 8.0 -2.528 0.011"
Encouragement 242 ( 3.9) 216 ( 3.4) 24.0 -0.843 0.399
Total 3,342 (53.2) 2,940 (46.8) 20.5 -1.209 0.227

*p<.05, “p<.01
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Table 5. Frequencies of interaction units
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Cumulative 169 (23.7)
Symmetrical Reformative 28 ( 3.9)
) Elaborated . .
Knowledge construction Disputative 27( 3.8)
Evaluative 92 (12.8)
Non-symmetrical Simple 34048
Elaborated 15( 2.1)
Related progress 198 (27.7)
Management Related writing 114 (16.0)
Total 714 (100)
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