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Abstract

One way to empower creative skills in the Plant Diversity course is through the
use of e-modules. The low creative thinking skills of students can be improved
by developing teaching materials in the form of e-modules. Electronic modules
are electronic teaching materials that are arranged systematically and require
innovation and utilization of technology in the field of education. The e-module
developed is based on Google Sites which can be accessed by students online.
This study aims to see the effectiveness of using Google Sites-based e-modules in
Plant diversity courses on the creative thinking skills of Biology students. This
research is a development research with ADDIE development model. The data
analysis technique uses quantitative descriptive data analysis. The subjects in
the research were biology students in 2021 with a total of 32 people. The results
of the effectiveness of the Google Sites-based e-module were analyzed using the
N-Gain calculation with a score obtained of 0.7338 with a high effectiveness
category. So that the Google Sites-based e-module developed is effective in
improving creative thinking skills. It is hoped that this e-module can help
students in the learning process and improve creative thinking competencies in
students.

Abstrak. Salah satu cara memberdayakan keterampilan kreatif dalam mata kuliah Keanekaragaman
Tumbuhan adalah melalui pemanfaatan e-modul. Rendahnya keterampilan berpikir kreatif mahasiswa
dapat ditingkatkan dengan mengembangkan bahan ajar berupa e-modul. Elektronik modul merupakan
bahan ajar elektronik yang disusun secara sistematis dan menuntut inovasi dan pemanfaatan teknologi
di bidang pendidikan. E-modul yang dikembangkan berbasis Google Sites yang dapat diakases oleh
mahasiswa secara online. Penelitian ini bertujuan untuk melihat efektifitas penggunaan e-modul
berbasis Google Sites pada mata kuliah keanekaragaman Tumbuhan terhadap keterampilan berpikir
kreatif mahasiswa Biologi. Penelitian ini merupakan penelitian pengembangan dengan model
pengembangan ADDIE. Teknik nalisis data menggunakan analisis data deskriptif kuantitatif. Subjek
dalam penleitian mahasiswa biologi tahun 2021 dengan jumlah 32 orang. Hasil efektifitas e-modul
berbasis Google Sites dianalisis dengan menggunakan perhitungan N-Gain dengan skor yang diperoleh
sebesar 0,7338 dengan kategori efektifitas tinggi. Sehinggaa e-modul berbasis Google Sites yang
dikembangkan efektif dalam meningktakan keterampilan berpikir kreatif. Diharapkan dengan adanya
e-modul ini bisa membantu mahasiswa dalam proses pembelajaran dan meningkatkan kompetensi
berpikir kreatif pada mahasiswa.
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A. Introduction

Merdeka Belajar Kampus Merdeka (MBKM) is a
program introduced by the government to improve
the quality of education in Indonesia (Kamalia &
Andriansyah, 2021). The MBKM program prepares
students to have the hard and soft skills needed in the
world of work (Supriati et al, 2022). The MBKM
curriculum prepares students to develop their skills
into quality resources (Vhalery et al, 2022) to
contribute to national development (Zakiyyah et al,,
2021). One of the skills students must develop in
learning is creative thinking skills (Nasution et al,
2023; Sukmawati et al., 2017; van Laar et al,, 2017).
Creative thinking skills are empowered through
science learning (Wirayuda et al, 2022), which
contributes to the 21st century (Dilek¢i & Karatay,
2023). Creative thinking skills involve cognitive
processes that will contribute to the emergence of
creative ideas or innovative actions (Patricio et al.,
2018).

Creative thinking skills can be developed
through classroom learning activities (Wannapiroon
& Pimdee, 2022). The learning process in the
classroom is closely related to learning achievement
(Wan & Cheng, 2019). Plant Diversity is one of the
semester learning program subjects that can improve
students' creative thinking skills. Plant Diversity
course discusses taxonomic principles, life cycles, and
kinship analysis in plants. Students can develop their
potential by utilizing surrounding plants to create
valuable products in this Plant Diversity material.
Creative thinking skills are needed to develop
students' potential in biology learning, especially in
plant diversity courses (Yustina et al, 2022). Facts
show that students' creative thinking skills are still
low. According to the initial analysis of Plant Diversity
learning, the creative thinking skills of students in the
moderately creative category were 45, while 55
students in the less creative category. It can be
concluded that the average value of creative thinking
skills acquired by students is still categorized as low.
Students' low level of creative thinking skills is due to
difficulties understanding the material and bringing
new ideas and thoughts into learning.

Overcoming the above problems, efforts are
needed to empower creative thinking skills by
utilizing modules as teaching materials. According to
(Winatha et al., 2018), teaching materials required by
students are modules that are easily accessible and
contain information in the form of text, images, and
video. E-modules are electronic teaching materials
systematically organized for self-study needs (Pendit
et al, 2022). The development of e-modules also
requires innovation and optimal utilization of
technology (Budiyono, 2020). In its development, the
e-module is formally prepared following a digital
format that is self-instructional, self-contained, stand-
alone, adaptive, and user-friendly (Putra et al,, 2018).
Using e-modules as teaching materials is not limited

by time and place to increase learning motivation so
that it can adjust to needs and involve students
interactively (Hutahaean et al., 2019).

Using e-modules can also clarify and simplify
the presentation of messages and be easy to use. The
e-module was developed as a website with the Google
Sites feature that can be accessed online via
cellphones, laptops, tabs, and PCs (Nalasari et al,
2021). The existence of e-modules helps students
understand the material well and will increase
creativity, motivation, and learning outcomes. The use
of teaching materials in the form of e-modules in
learning activities will improve students' creative
thinking skills (Saryadi & Sulisworo, 2023). The initial
analysis results at the State University of Malang show
that lecturers have not made optimal use of learning
through modules to improve students' creative
thinking skills. The teaching materials students use
are simple and do not contain technological features.
This makes students less motivated to study the
material and affects learning outcomes.

The development of the Plant Diversity e-
module based on Google Sites is expected to develop
creative thinking skills in students and become an
innovation in the development of teaching materials
in the Plant Diversity course at Universitas Negeri
Malang. Based on the above programs, the creative
thinking skills of biology students are not optimal in
their empowerment, especially in the Plant Diversity
lecture material. This article was written to determine
the effectiveness of developing a Google Sites-based e-
module on students' creative thinking skills in the
Plant Diversity course.

B. Material and method

This research type uses the ADDIE development
model (Analysis, Design, Development,
Implementation and Evaluation). The analysis stage is
used to analyze the causes of the gap and the solution
needed to overcome it. The analysis stage is used to
analyze the teaching materials students need. This
analysis stage is also an initial analysis of the lecturer
teaching the Plant Diversity course. The next stage is
Design; at this stage, the product will be developed to
produce problems that have been analyzed. The next
stage is Development; at this stage, the idea designed
will make a Plant Diversity e-module product and
conduct product trials. The results of this trial will
have a valid and practical product. The validity test
was carried out by distributing questionnaires to
media experts, materials and Biology education
practitioners. The validity and practicality of e-
modules were analyzed descriptively. Criteria for
validity and practicality of e-modules can be seen in
Table 1. The next stage is implementation; the
application of learning is carried out using the
product that has been designed, namely the Google
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Sites-based plant diversity e-module. The last stage of
this development is evaluation, which assesses the
quality of e-modules before or after implementation.
This stage determines whether the e-module
developed is effective for the learning process so that
it can achieve the desired goals.

The research was conducted during March-May
2023. Data analysis used descriptive and quantitative
techniques. The test subjects were the UM Biology
students class 2021, totalling 32 people. Measurement
of creative thinking skills indicators from Greenstein,
which include: 1) Curiosity, 2) Fluency, 3) Originality,
4) Elaboration, and 5) Flexibility. The instruments
used in this research are initial test questions and
final tests (pre-test and post-test) by the indicators of
creative thinking skills.

The assessment of creative thinking skills uses
the creative thinking skills rubric from Greenstein
2012. The following is the creative thinking skills
rubric in Table 2. The e-module effectiveness
calculation using Formula 1. The N-gain score criteria
are: n-gain = 0.7 (high effectiveness), n-gain 0.3 < n-
gain 0.7 (medium effectiveness), and n-gain < 0.3 (low
effectiveness).

e .. Formula 1

si
(g) = 5 X 1009% ... ev ver e e e

100 —

Information:

g =N-gain score
sf = posttest score
si = pretest score

Table 1 E-module validity and practicality criteria

Score (%) Criteria Information
85.01-100 Very Valid/Very Practical Can be used without revision

70.01-85.00 Valid/Practical Usable but needs minor revisions

50.01-70.00 Less Valid/Less Practical Recommended not to be used as it needs major revision

01,00-50,00 Not Valid/Not Practical Cannot be used

Table 2 Creative thinking skills score rubric
Criteria Score

If the answer is correct, be able to write down the idea and be able to convey it in clear detail 4
If the answer is correct, you will be able to find some ideas and be able to convey them well but not in detail 3
If the answer is not correct, it conveys the idea with the help of other people 2
If the answer is wrong, it doesn't convey the idea and it's difficult to convey it well 1
No answer 0

C. Results and discussion

Google Sites-Based E-module Development

The development of the e-module uses the ADDIE
model (Branch, 2009), which has five stages: Analysis,
design, development, implementation, and evaluation.
In the analysis stage, based on the results of the
preliminary analysis and observation, there are
problems or gaps, including teaching materials that
have not been maximized in utilization and have not
been integrated with technology and low
empowerment of creative thinking skills in students,
which causes low motivation and learning outcomes.
The Design stage, compiling a list of tasks needed such
as (RPS, SAP, e-module, creative thinking skills test, e-
module evaluation instrument), collecting research
objectives, and developing an assessment strategy,
the result of the Google Sites design stage in the form
of an initial product in the form of a Plant Diversity e-
module in web form. The product of the design stage
consists of components such as the front page is a
menu button feature that is navigated to the intended
page, instructions for use, introduction, sub-CPMK,
learning objectives, learning materials, learning
activities that are directly connected to Students
Worksheets, evaluation (Pretest-Posttest), glossary

and bibliography. The design of the e-module front
page can be seen in Figure 1.

E-Module
Keanekara...
Tumbuhanan

\EKARAGA

Berbasis Project

Pembimbing 1: Prof. Dr.

~ Pembimbling Fr
Ny %

Figure 1
Google sites-based e-module front page design (in Indonesian)

E-Module
Keanekara...
Tumbuhanan

LAk
E | &

Figure 2 Components of a website-based e-module (in Indonesian)
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In the development stage, the e-module is
designed using Google Site features. The e-module
developed contains components, namely the
foreword, CPMK, Sub-CPMK, learning objectives,
evaluation in the form of pretest-posttest questions,
materials, learning activities, glossary, and
bibliography. After loading the e-module components,
they then designed the product components that had
been described previously (see Figure 2).

Validity and Practicality of Google Sites-Based E-
module in Plant Diversity Course

After developing the module, a product validation test
was carried out on media and teaching material
experts and educational practitioners, and then trials
were conducted on biology students. The validity test
was carried out to see the feasibility of the products
developed according to media and teaching material
experts (Herditiya et al, 2023). The results of e-
module validation obtained a value of 98% with a
very valid category (Table 3). Practicality trials by
educational practitioners received a value of 92%

with a very practical category (Table 4). The results of
e-module practicality trials by students obtained a
value of 88% with a very practical category (Table 5).

Based on Table 2, the average validation of
media and teaching materials obtained a value of 98%
with a very valid category. The assessment of the
module's graphical aspects received a score of 100%
with a very valid category. The visual aspect of the e-
module content has a flexible display between
chapters and other sub-chapters that are navigated to
each other. The characteristic aspect of the e-module
obtained a score of 95% with a very valid category.
This characteristic aspect includes the criteria of
module teaching materials that can be used
independently or in self-instruction. Self-instruction
means that all of the learning is contained in the e-
module. Stand-alone can stand alone and adapt or
adjust to the times (Sulisetijono et al., 2023). The last
aspect obtained a score of 100% with a very valid
category. The use of e-modules ensures that the
teaching materials are accessible for students to use
effectively (Lativa et al., 2021).

Table 3 Average results of validation of media and teaching materials

No Assessment Indicators Percentage (%) Category
1 Feasibility of e-module graphics 100 Very Valid

2 Characteristics of e-module 95 Very Valid

3 Plant diversity material 100 Very Valid
Average Value (%) 98 Very Valid

Table 4 Average validation results from biology education practitioners

No. Assessment Indicators Percentage (%) Category
1 Feasibility of e-module graphics 92 Very Practical
2 Characteristics of e-module 88 Very Practical
3 Plant diversity material 96 Very Practical
Average Value (%) 92 Very Practical
Table 5 Average results of student trials
No. Assessment Indicators Percentage (%) Category
1 Feasibility of e-module graphics 87 Very Practical
2 Characteristics of e-module 92 Very Practical
3 Plant Diversity Material 86 Very Practical
Average Value (%) 88 Very Practical

The average percentage result of the education
practitioner test obtained a score of 92% with a very
practical category. The first aspect of graphic
completeness, which includes the material presented,
received a score of 92% with a very valid category.
The concept of material that consists of the benefits of
local potential can increase student motivation. This is
in line with Endah (2020), who stated that teaching
materials that include elements of local potential are
more readily associated with student life, thus making
the material relevant to everyday life. The aspect of e-
module characteristics obtained a score of 80% with a
practical category. The developed e-module contains
self-instructional, self-contained, stand-alone,

adaptive, and user-friendly characteristics (Fajaryati
et al,, 2016). The last aspect scored 96%, with a very
practical category.

The results of the practicality trial on students
obtained a score of 88% with a very practical
category. The developed e-modules have a unique and
attractive appearance. They make it easy to
understand the contents and save costs because they
do not need to be printed and are easily accessible via
cell phones, laptops, and tablets (Dewi et al., 2019).
The effectiveness and feasibility of e-modules can
increase learning motivation in students. The
assessment aspects include the feasibility of e-module
graphics, e-module characteristics, and the material
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presented in the e-module. The material presented
with simple and easy-to-understand language, as well
as the selection of letters that are easy to read,
facilitates the use of e-modules for students (Putri &
Zulyusri, 2022). E-modules are said to be practical if
they can be implemented in learning.

The Effectiveness of Google Sites-Based E-module
Plant Diversity Subjects on Students’ Creative
Thinking Skills

The effectiveness test was conducted to see the extent
of improvement in creative thinking skills after using
the e-module. After implementing the Google Sites-
based e-module in learning, student learning
outcomes were obtained by comparing the pretest

and posttest. The pretest and posttest scores show
increased students' learning outcomes.

The average value of creative thinking skills is
known based on the results of the pretest and posttest
of creative thinking skills in students. The results of
the average value of students' creative thinking skills
towards using the e-module can be seen in Table 6.
The results of the pretest and posttest scores for
creative thinking skills use the Greenstein 2012
creative thinking skills assessment guidelines. Based
on the N-gain value category, it is divided into high,
medium, and low. N-gain analysis test results get a
score of 0.7338, categorized as high effectiveness. The
analysis results prove that the pretest score receives a
higher score than the posttest score (see Table 7).

Table 6 Results of average students creative thinking skills score

No. Assessment Indicators Score Max value
1 Pretest 39 100
2 Posttest 84 100

Table 7 Results of the effectiveness of Google sites-based e-module

N Minimum Maximum Mean Std. Deviation
N-gain_Score 32 .38 1.00 .7338 16177 N-gain_Score
N-gain_Percent 32 37.50 100.00 73.3842 16.17742 N-gain_Percent
Valid N (list wise) 32 Valid N (list wise)

Learning requires strategies and media so that
the knowledge transfer process can run well and
effectively (Sulisetijono et al, 2023). Applying
teaching materials in the form of e-modules can
improve  skills in 21t century learning
(Kusumaningtyas & Supaman, 2020). One of the skills
developed in the 21st century is creative thinking
skills. Creative thinking skills are among the high-
level skills that need to be developed in the 21st
century. Skills are essential for students in solving
problems that arise with logical reasoning and
appropriate solutions (Wulansari et al., 2023)

Implementing e-module based on Google Sites,
students' thinking skills are good. The analysis values
obtained showed a significant increase in pretest and
posttest scores. This aligns with research that e-

modules can improve creative thinking skills
(Wulansari et al, 2023), and student learning
outcomes (Laili et al, 2019). Researchers

implemented Google Sites-based e-modules to
strengthen students' creative thinking skills. Google
Sites-based e-modules can also enhance creative
thinking skills and make distance learning more
accessible for students. This aligns with research by
Ratnawati et al. (2023), who found that Google Sites-
based e-modules can improve students' creative
thinking skills.

E-modules are essential in the learning process
in helping lecturers convey the material to be studied
(Hakim et al, 2020). The advantage of e-modules
compared to printed teaching materials is that they

are interactive and can be accessed via cellphone,
tablet, computer, or laptop (Herawati & Muhtadi,
2018). So, e-modules have become an alternative to
improve student understanding and learning
outcomes (Prabowo et al,, 2016). The development of
e-modules makes it easy for students to study
material independently and solve concrete problems
to train creative thinking skills (Simanjuntak et al,,
2019) and increase student learning motivation
(Riswinarni & Sulisworo, 2016). By improving
creative thinking skills, it is hoped that students will
come up with new ideas, insights, approaches,
perspectives, and ways of understanding various
things (Birgili, 2015). With creative thinking, students
have many ways and ideas for solving problems from
different perspectives.

D. Conclusion

This research shows that learning consists of
preparing and teaching materials in delivering
learning objectives. The e-module developed
effectively improves creative thinking skills with a
value of 0.7338. The teaching materials used are
effective in enhancing creative thinking skills. The
effectiveness of teaching materials can be seen from
the results of the post-test and pre-test of students'
creative thinking skills.
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