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This study analyzed students’ discourse and learning to investigate the impact of using Google Docs
in science classes. The researcher, who is also a science teacher, conducted classes for 49 second-year
middle school students. The classes included one using Google Docs and another using traditional paper
worksheets covering identical content. Students’ discourse collected from each class was compared and
analyzed using Epistemic Network Analysis (ENA). The findings indicated that in the class using Google
Docs, the proportion of discourse related to task was higher compared to the traditional class. More
specifically, discourse regarding taking and uploading photos was prominent. However, such discourse
did not lead to peer learning as intended by the teacher. An analysis based on achievement levels revealed
that the class utilizing Google Docs had a relatively higher proportion of discourse from lower-achieving
students. Additionally, differences were observed in the types of utterances and connection structures
between the higher and lower-achieving students. The higher-achieving students took a leading role in
providing suggestions and explanations, while the lower-achieving students played a role in transcribing
them, with this tendency being more pronounced in the class using Google Docs. Lastly, students’ changes
in perception regarding the cause of static electricity were visualized using ENA. Based on the research
findings, this study proposes strategies to enhance collaborative learning using Google Docs, including
the use of open-ended problems to allow diverse opinions and outputs, and exploring the potential use
of ENA to assess the learning effects of conceptual learning.
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Figure 2. (a) Example of coded data (b) The moving stanza window method
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Table 2. The distribution of utterances in classes using Google Docs and paper worksheet

code Google Docs (n = 28) Paper worksheet (n = 21)
# of utterances Percentage # of utterances Percentage
Suggestion 145 19.00% 119 24.19%
Response 171 22.41% 131 26.63%
Question 108 14.16% 97 19.72%
Explanation 41 5.37% 44 8.94%
Task 194 25.43% 39 7.93%
Meta-cognition 21 2.75% 15 3.05%
Others 83 10.88% 47 9.55%
Total 763 492
task task = Google Docs
.\ 'Y _ task —  Paper
\ ® explanation @ explanation LN

i . question

response p
'metacognition
suggestion

response

suggestion

i \ explanation
question \ /
respons\e\

etacognition < metacognition
\ ® suggestion

® others

® others

@

® others

(b) ©

Figure 3. Students’ discourse in classes using (a) Google Docs, (b) paper worksheet, and (c) comparison (a)-(b)
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Table 3. The distribution of utterances by achievement level in classes using Google Docs and paper worksheet

code Google Docs (n = 28) Paper worksheet (n = 21)
Achievement High (n = 9) Low (n = 10) High (n = 7) Low (n = 7)
# of utterances (%) # of utterances (%) # of utterances (%) # of utterances (%)
Suggestion 61 (21.40) 44 (16.12) 47 (22.17) 33 (25.19)
Response 62 (21.75) 64 (23.44) 56 (26.4) 36 (27.48)
Question 37 (12.98) 38 (13.92) 44 (20.75) 21 (16.03)
Explanation 26 (9.12) 7 (2.56) 29 (13.68) 8 (6.11)
Task 66 (23.24) 72 (26.37) 17 (8.02) 11 (8.40)
Meta-cognition 7 (2.46) 9 (3.30) 21 (3.30) 2 (1.53)
Others 26 (9.12) 39 (14.29) 12 (5.66) 20 (15.27)
Total 284 (37.35) 273 (35.78) 212 (43.10) 131 (26.73)
Els::' ¢ explanation ::l(is: tasi:
/| ® question
response / response o
e « Suggestion SUQQESﬁOHI,-’ )’
others ¢ . metacognition JAN

Figure 4. Comparison of high-low achievement students’
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(a) Google Docs (b) paper worksheet : Before(red) and after(blue) teacher's explanation
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