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The purpose of this study is to investigate the influences of small group learning using smart devices
in science classes on students’ achievement, learning motivation, attitude toward science lessons, and
perception of small group learning using smart devices. Four 11th-grade classes (N=133) at a coed high
school in Seoul were randomly assigned to a control group and a treatment group. The intervention

6 July 2016 of small group learning using smart devices emphasized collaborative writing on activity sheet. The
22;;‘?}?%_7 July 2016 students were taught about acid, base, and neutralization reaction for six class periods. After the

instructions, an achievement test, the learning motivation test, the attitude toward science lessons test,
and a questionnaire on the perception of small group learning using smart devices were administered.
Two-way ANCOVA results revealed that there was a statistically significant interaction effect by their
previous chemistry achievement in the achievement test scores. Only low-level students in small group
learning using smart devices significantly improved their achievement probably by having the opportunities
to get help from high-level students. The adjusted means of the treatment group were significantly higher
than those of the control group in learning motivation and attitude toward science lessons. Students’
perceptions of small group learning using smart devices tended to be positive. Educational implications
of this study are discussed.
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Table 1. The numbers of the subject by the levels of prior
chemistry achievement

Control group  Experimental group Total
High 31 36 67
Low 36 30 66
Total 67 66 133
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Figure 1. Flows of small group learning using smart devices in science classes
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Figure 2. An lllustrative example of collaborative activity
sheet writing using the Google Drive app
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Figure 3. An lllustrative example of sharing each group’s
activity sheet using the Google Drive app
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Table 2. Means, standard deviations, and adjusted means

of the achievement test scores by the level of the
prior chemistry achievement

Control group Experimental group

M (SD) Adj. M M (SD) Adj. M
High 542 (1.91) 498 4.92 (2.44) 452
Low 236 (1.52) 2.79 327 (1.72) 3.67
Total 3.78 (2.29) 3.83 4.17 (2.28) 4.11

Table 3. The results of two-way ANCOVA on the achievement
test scores

Source of variation df MS F P
Treatment 1 1.46 41 521
Level 1 46.49 13.20 .000
Treatment x Level 1 14.93 424 .042*
*p<.05
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Figure 4. The achievement test scores by the level of the
prior chemistry achievement
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Table 4. Means, standard deviations, and adjusted means of the science learning motivation test scores by the level of the
prior chemistry achievement

Control group

Experimental group

M (SD) Adj. M M (SD) Adj. M
Learning Motivation 3.46 (.38) 3.47 3.72 (43) 371
High 3.53 (34) 3.51 3.78 (.40) 3.69
Low 3.40 (.40) 343 3.67 (45) 3.73
Attention 3.13 (.55) 3.14 3.51 (.53) 3.50
High 3.13 (.55) 3.14 3.52 (49) 3.49
Low 3.13 (.56) 3.14 3.49 (.59) 3.51
Relevance 3.60 (.49) 3.62 3.90 (.54) 3.87
High 3.71 (.36) 3.69 3.95 (.57) 3.85
Low 3.50 (.56) 3.57 3.84 (.50) 3.90
Confidence 3.46 (.39) 3.46 3.70 (49) 3.70
High 3.53 (35) 3.50 3.76 (49) 3.69
Low 3.40 (42) 342 3.62 (48) 3.70
Satisfaction 3.61 (47) 3.62 3.76 (.49) 3.75
High 3.69 (.45) 3.67 3.82 (45) 3.71
Low 3.54 (48) 3.58 3.69 (.54) 3.78
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Table 5. The results of two-way ANCOVA on the science learning motivation test scores

Source of variance df MS F P
Learning Motivation
Treatment 1 1.85 12.90 .000
Level 1 .01 .08 175
Treatment X Level 1 .10 72 397
Attention
Treatment 1 4.26 14.76 .000
Level 1 .01 .02 .885
Treatment x Level 1 .00 .01 931
Relevance
Treatment 1 1.97 8.93 .003
Level 1 .04 .16 .687
Treatment x Level 1 24 1.07 302
Confidence
Treatment 1 1.80 10.44 .002
Level 1 .03 .19 .666
Treatment x Level 1 .08 44 .507
Satisfaction
Treatment 1 .50 2.62 .108
Level 1 .00 .01 .905
Treatment x Level 1 .19 1.01 316

Table 6. Means, standard deviations, and adjusted means of
the scores of attitude toward science lessons test
by the level of the prior chemistry achievement

Control group Experimental group

M (SD) Adj. M M (SD) Adj. M
High 346 (51) 345 3.88 (.68) 3.67
Low 344 (62) 3.50 3.62 (53) 3.79
Total 345 (57) 3.48 3.76 (.62) 3.73

Table 7. The results of two-way ANCOVA on the scores of
attitude toward science lessons test

Source of variation df MS F P
Treatment 1 2.15 8.07 .005
Level 1 20 77 382
Treatment x Level 1 .04 .16 .689
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