International Journal of Evaluation and Research in Education (IJERE)
Vol. 10, No. 2, June 2021, pp. 396~403
ISSN: 2252-8822, DOI: 10.11591/ijere.v10i2.20987 a 396

The impact of collaborative model assisted by Google
Classroom to improve students’ creative thinking skills

Jumadi Jumadi', Riki Perdana?, Muhammad Helmi Hariadi’>, Warsono Warsono*, Andi Wahyudi®
134Department of Physics Education, Universitas Negeri Yogyakarta, Indonesia
25Faculty of Teacher Training and Education, Universitas Alma Ata, Indonesia

Article Info ABSTRACT

Article history: Indonesian students' creative thinking skill is still at a low level. This study
. aimed to examine the effectiveness of project collaborative model assisted by

Received Sep 3, 2020 Google Classroom (PjCM-GC) in improving students' creative thinking

Revised Mar 21, 2021 skills. This research explored the differences between students who learned

Accepted Apr 10, 2021 through the demonstration model (DM), project collaborative model (PjCM),

and project collaborative model assisted by Google Classroom (PjCM-GC).

It was a quasi-experimental with pre and post-test design. The population of
Keywords: this research was students at Senior High School, Lombok Timur-Indonesia.
. L Random sampling technique was employed in this study. The sample was 86
Creative thinking science students grade XI (15-16 ages) who studied in SMAN 1 Aikmel. The
Goqgle Classroom data analyzed by paired-sample t-test, comparative-descriptive analysis, and
Project-collaborative ANOVA mixed design using SPSS 24. The study showed that The PjCM-GC
group had a significant difference in the level of creative thinking skills (sig
.0000). The PjCM-GC was the most effective model to improve the skills
with a gain score of .47 (medium). Learning with the PJCM-GC model can
be an alternative for policymakers and teachers to solve the problems of

creative thinking.

This is an open access article under the CC BY-SA license.

Corresponding Author:

Riki Perdana

Faculty of Teacher Training and Education
Universitas Alma Ata

JI. Brawijaya, Bantul, D.I. Yogyakarta, Indonesia
Email: rikiperdana@almaata.ac.id

1. INTRODUCTION

In Indonesia, most of the student has creative thinking skill at a low level. Their ideas are still in the
form of trial and error, not systematic, not detailed, and there are still many obstacles in solving a problem
and preparing steps for solving problems [1]. According to Zubaidah, ef al. [2], the mean score of students on
creative thinking skills only 23.44 from 100. Another study shows that the score of students’ creative
thinking skill in their study only 34 from 100 [3]. According to Hakim, et al. [4] the score of students on
aspect creative thinking only 34.22 (fluency), 40.96 (flexibility), 34.33 (elaboration) and 35.45 (originality).

Creative thinking is domains of creativity that be divided into several categories, namely, creative
person, creative press, creative process, and creative products [5]. The Creative person related to individual
habits in carrying out actions, processes, or creation (creative behavior). The creative press related to the
attitudes carried out by individuals that produce a creative product. The creative process related to how
individuals assimilate information and ideas into creative products. The creative product is the result of
efforts or creative actions from individuals resulting from information or ideas [6].
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There are two ways that can be done to increase creativity, that is through the identification of
personal talents and the enthusiasm of students to build relationships in producing something; and through
learning creative skills [7]. Creative thinking skills are included in process creativity, which is a persons' way
of processing information and ideas [8]. The characteristic of creative thinking is divergent by developing
ideas or information and trying to apply them to problems [9]. Creative thinking skills consist of four
indicators, that is fluency, flexibility, elaboration, and originality.

One of the learning models that can be used to improve creative thinking skill is project-based
learning (PjBL). PjBL students are more flexible in adapting their knowledge to new problems and
conceptual questions compared to conventional students [10]. PjBL also provides opportunities for students
to promote their achievement [11]. PjBL starts with assignments that must be completed and leads to the
production of the final product so that learning is driven by the final product [12]. Students are encouraged to
present the knowledge gained through "driving questions", then directed to make products [13]. The
characteristics of PjBL are enabling students to have creativity, develop thinking skills, direct to access and
show information, and encourage them to work cooperatively [14]. It engenders mutual responsibility,
recognition as team members, and collaboration between students [15]. Students also receive PjBL learning
in the form of collaborative learning or teamwork [16], and collaborating on projects improves student
teamwork skills [17]. So, in PjBL, students also make a collaborative learning process.

Collaborative learning give many positive impacts on the learning process. Collaborative learning
can contribute positively to students' motivation [18], logical thinking skills [19]. In this learning, students in
groups are responsible for teamwork even though they have different learning [20]. In a collaborative,
learning process through many theories of how people interact through and with computing machines so this
form of collaborative learning is important for both [21]. According to Sompong [22], teacher possibly
integrated using both collaborative learning and project-based learning for enhancing the competence of
creative thinking skills by using the Learning Management Systems eLearning Courseware. In this study,
Google Classroom was chosen to be one of them.

Google Classroom provides a set of powerful features that make it an ideal tool for use with students
and is considered one of the best platforms for improving teacher workflow [23]. It can improve class
dynamics, student participation, and learning [24]. Google Classroom can streamline the assignments,
promote paperless learning, foster good communication, and enhance collaboration so that teaching is more
meaningful and productive [25]. In Google Classroom, a teacher can create a class for a specific subject and
can also include more teachers for the same subject, thus helping students to get additional ideas online [26].

The purpose of this study is to describe the significances of the difference between learned students
using the PjCM-GC, PjCM, and demonstration models, and the effectiveness of these learning models in
improving students’ creative thinking skills. However, the PJCM-GC model has never been applied or
previously applied to teaching in the class. Therefore, a learning model is needed that can enhance the
learning process, especially in creative thinking skills.

2. RESEARCH METHOD

This study was a quasi-experimental design in which the objective study was observing the creative
thinking skill of students using the demonstration model, project collaborative model (PjCM), and Project
collaborative model with Google Classroom (PjCM-GC). This PjCM-GC model, however, is the new
learning model and has not been applied at the class in improving students’ creative thinking skills. The
research design was pre-test and post-test control group design. The aimed of the research was to know the
students’ creative thinking skills between the PJCM-GC and PjCM model as the experimental groups and the
demonstration model as the control group. Hence, these research objectives have been describing the
significances of the difference between learned students using demonstration model, PjCM, and PjCM-GC
and the effectiveness of all models. All of learning model was developed in this study and were taught by a
teacher who employed in research location. To train this teacher, we give the teacher a lesson plan, which
will guide the teacher to implemented model according to the expected model.

Sample of this study was students in the same school with selected through random sampling. There
were 86 science students grade XI (15-16 age). There are two classes for the PJCM group. The first class was
only taught with PJCM model learning which consisted of a total of 28 (6 males and 22 females) students.
The second class was based on the PJCM-GC learning model consisting of a total of 28 (6 males and 22
females) students. The third class is only taught with the demonstration model consisting of 30 (8 males and
22 females). All classes are given eight sessions (8x45 minutes). The first competency of all groups would be
the same with the homogeneity test of the variance from the pre-test data of each group.

The research tools used are: 1) Demonstration, PjCM, and PjCM-GC matrices that contain learning
competencies based on topics, activities, and assessments given to students during the study period. It has
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been validated by professional experts; 2) Guide-lines for Teach-ers which consist of detailed lesson plans; 3)
Learning materials in the form of other modules developed by researchers; 4) Test creative thinking skills.
Students are asked to complete 8 questions according to aspects of creative thinking skills. The instrument of
creative thinking skills was developed through analysis of content and construct validity, and reliability. The
items are also validated by professional experts and empirical tests. For the professional judgment, we used
content validity ratio (CVR) [27]. Not only from the CVR score, but the validity of the creative thinking
ability test was also assessed by Aiken's V to assess the aspects of content, construction, and language. For
the empirical test, we got the validity and reliability scale. Based on the analysis result, all items were reliable
with the reliability scale .96. Assessment of student skills based on their score. Table 1 shows the skill level
of students based on their test results.

Table 1. Level of students skill

Range Level
0.00-0.39 Very low
0.40-1.39 Low
1.40-2.09 Average
2.10-2.49 High

2.50-3.00  Very high

All students were given eight items in pre-tests and post-test. The results were used to identify the
level of students’ creative thinking skills after they were exposed to three different models. The aspects of
creative thinking skills in this study were fluency, flexibility, originality, elaboration. There was a professor,
two doctors, two professional teachers, and two postgraduate students who assessed all of the items. After the
material assessment and based on expert recommendations, the final question is shown as in Table 2.

Table 2. Items of creative thinking skill

Item  Aspect of creative thinking skill

1,5 Fluency

2,6 Flexibility
3,7 Originality
4,8 Elaboration

>

In this study, we used SPSS 24 to analyze data. The profile of students' skills was analyzed by
descriptive statistics. Analyzes were performed using paired sample t-tests on the results of tests conducted
by students to determine differences in the quality of their creative thinking skills. ANOVA analysis of
mixed designs was used to determine differences in the results of creative thinking skills in the
demonstration, PjCM, and PjCM-GC groups. Finally, to determine the effectiveness level of each model, we
use the gain score analysis with Hake's equation [28]:

Xposttest‘ Xpretest

Gain (g) =

maximum score— Xpretest

Where )?posttest and )?pretestis the average score from the pre and post-test. Level of effectiveness is based
on the above equation as shown in Table 3.

Table 3. Gain score

Item Level of effectiveness

g<3 Low
T>g>3 Medium

g High

3. RESULTS AND DISCUSSION
3.1. Demonstration group

Students were given eight questions based on four aspects of creative thinking skills. Table 4 shows
the results of their answers and their skill level. It shows that students’ level in this group showed very low
levels of creative thinking skills. These results show that their skills related to creative thinking skills have
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not been improved. The quality of students in the demonstration Group before and after learning is shown in
Table 5. A paired sample t-test is used to see whether there are significant differences in creative thinking
skills before and after the learning process as shown in Table 6.

Table 4. The level of creative thinking skill of demonstration group based on the aspect

Aspect Meaire-test SD Description Me:I?St-teStSD Description

Fluency .85 .81 Low 1.55 .81 Average
Flexibility .83 .92 Low 1.20 77 Low
Originality .55 .86 Low 1.13 .67 Low
Elaboration 17 38 Very low 95 91 Low

Overall .60 .30 Low 1.21 22 Low

Note: 0-.39=Very low; .40-1.39=Low; 1.40-2.09=Average; 2.10-2.49=High; 2.50-4.00=Very high

Table 5. Level of creative thinking skill of the demonstration group before and after

Level . Before (n=30) o . After (n=30) o
Very low 9 30 0 0
Low 20 66.67 21 70
Average 1 3.33 8 26.67
High 0 0 0 0
Very high 0 0 1 333
Overall Mean=.64 (Low), SD=.39 Mean=1.29 (Low), SD=42

Note: 0-.39=Very low; .40-1.39=Low; 1.40-2.09=Average; 2.10-2.49=High; 2.50-4.00=Very high

Table 6. Paired sample t-test of demonstration group
Mean SD  t-value df  Sig
Pre-test .65 39 7.656 2 .000
Post-test 131 42 9

3.2. Project collaborative model (PjCM) group

Students were given eight questions based on four aspects of creative thinking skills. Stu-dent
answers are analyzed and the results are shown in Table 7. Table 7 shows that students in the PjCM group
showed the quality of students’ skills. The level of students' creative thinking skills in PJCM Group before
and after they were taught with this model is shown in Table 8. A paired sample t-test was used to determine
differences in the results of creative thinking skills in this group. The results are shown in Table 9.

Table 7. The level of creative thinking skill of PJCM group based on the aspect

Aspect Me:nre-testSD Description Me;;)st-testSD Description

Fluency .82 .67 Low 1.80 .30 Average
Flexibility 98 .93 Low 1.20 .68 Low
Originality .66 .50 Low 1.32 1.16 Low
Elaboration .30 .46 Very low 1.16 1.63 Low

Overall .69 .34 Low 1.37 51 Low

Note: 0-.39=Very low; .40-1.39=Low; 1.40-2.09=Average; 2.10-2.49=High; 2.50-4.00=Very high

Table 8. Level of creative thinking skill of the PJCM group before and after

Level ) Before (n=28) v . After (n=28) v
Very low 5 17.85 1 3.57
Low 23 82.15 13 46.42
Average 0 0 13 46.42
High 0 0 1 3.57
Very High 0 0 0 0
Overall Mean=.69 (Low), SD=.30 Mean=1.37 (Low), SD=.39

Note: 0-.39=Very low; .40-1.39=Low; 1.40-2.09=Average; 2.10-2.49=High; 2.50-4.00=Very high
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Table 9. Paired sample t-test of PjJCM group
Mean SD  t-value df  Sig
Pre-test .69 30 -7.574 27 .000
Post-test 137 .40

3.3. Project collaborative model assisted by Google Classroom (PjCM-GC) group

Students were given eightquestions based on four aspects of creative thinking skills. Stu-dent
answers are analyzed and the results are shown in Table 10. The quality of creative thinking that is still very
low in the PJCM-GC group. It shows that their skills related to creative thinking have not been improved. The
level of students' creative thinking skills in PJCM-GC Group before and after they were taught with this
model is shown in Table 11. A paired sample t-test was used to determine differences in the results of
creative thinking skills in this group as shown in Table 12.

Table 10. The level of creative thinking skill of PJCM-GC group based on the aspect

Aspect Me:;e-test SD Description Me::St-tGStSD Description

Fluency 91 .82 Low 2.00 .87 Average
Flexibility 1.04 .84 Low 2.11 .84 High
Originality .30 .50 Very Low 1.45 .89 Average
Elaboration 27 .66 Very Low 1.43 78 Average

Overall .63 45 Low 1.75 .34 Average

Note: 0-.49=Very low; .50-1.49=Low; 1.50-2.49=Average; 2.50-3.49=High; 3.50-4.00=Very high

Table 11. Level of creative thinking skill of the PJCM-GC group before and after

Level ] Before (n=28) o ] After (n=28) o
Very low 5 17.85 1 3.57
Low 23 82.15 8 28.57
Average 0 0 10 35.71
High 0 0 5 17.85
Very high 0 0 3 10.71
Overall Mean=.63 (Low), SD=.29 Mean=1.74 (Average), SD=.63

Note: 0-.49=Very low; .50-1.49 =Low; 1.50-2.49=Average; 2.50-3.49=High; 3.50-4.00=Very high

Table 12. Paired sample t-test of the PJCM-GC group
Mean  SD  t-value df  Sig
Pre-test .63 29 -8.648 27 .000
Post-test 1.74 .64

3.4. Comparison of all group

In this study, we use ANOVA Mixed Design to determine the greatest influence be-tween
demonstration, PjCM, and PjCM-GC model on students' creative thinking skills. The results as shown as in
Table 13. A comparison of all groups was also analyzed using the gain score. The results are presented in

Table 14. It shows that there is an increase in all groups. However, the level of effectiveness of all groups is
still low.

Table 13. ANOVA mixed design analysis of all group

Group Sig  Partial eta square
Demonstration (n=30) .000 342
PjCM (n=28) .000 339
PjCM-GC (n=28) .000 .582

Table 14. Gain score

Group Mean of pre-test Mean of post-test  Gain score Description
Demonstration (N=30) .65 1.31 28 Low
PjCM (N=28) .69 1.37 .29 Low
PjCM-GC (N=28) .63 1.74 47 Medium

Note: g<.3=Low, .30 < g <.70=Medium; g>.70=high
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The mean of the creative thinking skills of students in the demonstration group before the learning
process was low (mean=.60, SD=.30). Among eight questions given, the lowest student answers are in aspect
elaboration (mean=.17, SD=.38). Meanwhile, the highest mean score of student answer is aspect fluency .85
(low). The creative thinking skills in the demonstration group was at a very low (30%), low (66.67%), and
average (3.33) before the learning process. In general, based on the pre-test results students in this group had
low levels (mean=.60; SD=.30). There are no students who showed a high and very high level.

The quality of creative thinking skills based on the post-test score still was at a low level
(mean=1.21; SD=.22). In particular, most (70%) students showed at low levels, 26.67% on average, and only
(3.33%) at a very high level. It should be considered that there is a decrease in the number of students at very
low levels and an increase in the number of students at the low, average, and high level. Overall,
demonstration models can improve students’ achievement. There are differences in the mean score of .66
points (pre and post-test) and there are significant differences based on the results of the analysis with paired
sample t-test.

For the PjCM group the mean of the creative thinking skills of students was at a low level
(mean=.69, SD=.34) in the pre-test. Among the 8 questions given, the lowest student answers are in aspect
elaboration with mean=.30 (low). Meanwhile, the highest student answer is aspect flexibility (mean=.98;
SD=.93) still at low level. The quality of creative thinking skills that are still low level in the group shows
that their skills have not been improved.

The quality of creative thinking skills in the PJCM group was at a low level (21.875%) and few
(17.85%) of students showed a low level and there are no students at high and very high level before learning
process. In general, students in this group had low levels (mean=.69; SD=.30) based on pre-test. After the
learning process, the quality of students' creative thinking skills in PJCM group was at low levels
(mean=1.37; SD=.39). In particular, few students (3.57%) at very low, 46.42% of students showed at low and
average levels, only 3.57% at a high level. It should be considered that there is a decrease in the number of
students at low and very low levels. However, there is an increase in the number of students at average and
high levels. Based on the test, there is significant differences in creative thinking skills in PjCM group sig
.000<.005. There is a difference in the mean score of .68 points (pre and post-test). It shows that PJCM model
can improve the students’ achievement in creative thinking.

For the PjJCM-GC group, students in this group showed low levels of students’ creative thinking
skills (mean=.63; SD=45). Among eight questions given, the lowest student answers are in aspect
elaboration with mean=.27 (low). Meanwhile, the highest student answer is aspect flexibility (mean=1.04)
but it is still at a low level.

Before the learning process, the number of students at each level was at a very low (17.85%) and a
low level (82.15%). There are no students at average, high and very high levels. In general, students in this
group had low levels based on the pre-test score and there are no students at a high level. The quality of
students' creative thinking skills after the learning process with PJCM-GC model was at average levels
(mean=1.74; SD=.63). After the learning process, 10.71% of students showed at very high, 17.85% at high,
35.71% on average, 28.57% at low, and only 3.57% at very low levels. It should be considered that there is
an increase in the number of students at average, high, and very high level. Overall, there has been a decrease
in the number of students at low and very low levels. Based on the test, there is a significant differences
about creative thinking skill in PJCM-GC group. There is a difference in the mean of 1.11 points (pre and
post-test). It indicates that the PJCM-GC model can improve their level.

For the comparison of three learning models in this study, based on the partial eta square on the
ANOVA mixed design test, the demonstration model can enhance the students' creative thinking skills by
34.2%, PjCM model=33.9% and PjCM-GC model=58.2%. The result indicates that the PjCM-GC model is
the most effective to enhance students' creative thinking skills than PjCM and demonstration model. This
result also can be seen in Figure 1. It shows that PJCM-GC model can improve the creative thinking skill of
the students more than the demonstration and PjCM model. Based on the gain score, The PJCM-GC model is
the highest impact with a gain score of .47 (medium) in enhancing students' creative thinking skills. While
the demonstration only .28 (low) and PjCM model only .29 (low).

Based on the analysis, the PJCM-GC has a positive impact on creative thinking skills. This result is
similar to Chen, et al. [29], that project-based learning was able to encourage students' creative thinking,
especially in terms of flexibility and fluency. According to Gunawan, et al. [30] the implemented PjBL had a
higher increase in creativity compared to the control class, especially aspects of verbal creativity which was
higher than that of figural creativity. Project-Based Programs were effective for creative thinking skills because
there was an increase in aspects of fluency, originality, and imagination in their study [31]. In project-based
learning, students can create new products or processes that help the learning and teaching of a subject to
achieve student creativity [32].
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Collaborative learning also give a positive impact on the PJCM-GC model in this study. This finding
is similar to Hobri, ef al. [33] that the creative thinking skills of students in the experimental group with the
collaborative learning project model are better than the control group. According to Kusumawati, et al. [34]
the integrated collaborative learning based on Lesson Study for Learning Community can improve students'
creative thinking. Through collaborative learning, students are trained to be responsible for the learning of
other students, so that the success of a student can be a helper for other students, they also get used to asking
their friends when they have problems in the learning process [33].

According to Sompong [22], Project-based collaborative learning can produce creative output at a
high level, maintain students' collaborative learning, even most of them achieve certain content. The PjCM-
GC give a positive impact on creative thinking skills because it also learning by Google Classroom. There are
the positive impact where the students' creative thinking skills were higher than the specified criteria, namely
70% and were higher than before learning with Google Classroom at a significant level of 0.05 [35].

Figure 1. The differences of creative thinking skill all groups

4. CONCLUSION

The PjCM-GC model is more powerful in improving student’s creative thinking skills than the
PjCM and Demonstration model. The PjCM-GC learning model can be regarded as the solution to solve the
problems of students' creative thinking skills. Hence, the final results of the study indicate that there is a
significant difference (sig .000) between the PJCM-GC, PjCM, and demonstration groups. In addition, the
PjCM-GC model had also proven to be effective for teaching creative thinking skills which shows a
significant difference (sig .000) between the pretest and post-test.
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