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The purpose of this study was to determine the effectiveness of the biology blog
project-based learning on the creativity of students and cognitive ability in the e-
learning course, biology department program IKIP PGRI Pontianak. The method in
this research was quasi-experimental. The research design used in this study was a
nonequivalent control group design, using two groups. The instruments used are;
student creativity test, creativity observation guidelines, cognitive test. The Wilcoxon
test results showed a difference in the effectiveness of using project-based learning
between the pretest-posttest control class and the pretest-posttest experimental class.
Then at the project implementation stage, the results obtained that students have
trained to be collaborative, independent, and creative in making a biology blog.
Meanwhile, based on observations, students have been able to use flexibility skills in
various ways to solve problems when creating biology blogs, integrating text, images,
and videos into blogs. In addition, students use Elaboration skills to develop ideas and
details of group assignments in more detail. Thus, this study can conclude that biology
project-based learning effectively improved student creativity in making a biology
blog.
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Introduction
Competition among states in the world is pushing peoples to developed power in the

industry, including Indonesia that affected competition. Because of that, Indonesia must
increase 21st Century Teacher competence followed by the demand in the industrial revolution
4.0 and industrial revolution 5.0, where the current is has been conducted now. Indonesia was
one of the largest countries in Southeast Asia should be affected. According to Adzandini &
Tarunasena (2019) Industrial Revolution 4.0, Technology is an amalgamation of physical and
digital technology through analytic, artificial intelligence cognitive, technology and the
Internet of Things (IoT) used to make decisions right decision.

21st Century Education appears as a solution in the face of global challenges. The
characteristics that stand out in 21st Century education were the integration of science,
information, and communication technology that is used in education, for example; the
increasing number of online courses (webinars) to master studies and expertise and the
development of applications. Applications to support teachers that used to teach students, and
gadgets for online learning. The success of the Industrial Revolution 4.0 and the Industrial
Revolution 5.0, where biology teacher should be able to understand 21st Century Skill for his
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shelf. Same as Permana (2015) who claimed that 21st-century skills should be applied and
taught to students. Meanwhile 21st-century skills according to Adzandini & Tarunasena
(2019) covering; (1) life and career skills, (2) innovation and learning skills, and (3)
information media and technology skills. While 21st-century skills are divided into three
common skills, namely; (1) information and communication skills; (2) think and solve
problem skills, (3) interpersonal skills and self-regulating (Insyasiska et al., 2015).

Making blogs as an educational medium could be used to train 21st Century Skill to
prospective biology teachers because a blog can be used to teach in class. According to
Muslim (2019) stated that educators could use blogs to display material information, teaching
materials that are ready to download, and references in the form of hyperlinks. The 21st
Century Skill that biology teachers must possess today is information and technology media
skills because a millennial teacher must have the skills to use technology, internet media,
blogging, vlogging, and social media as learning media. Meanwhile, based on the results of
the study Azifah & Yunus (2017) obtained that the design of animated blog media can help to
learn according to the neds at the high school level in Indonesia.

The Blog can make teaching and learning activities more fun. A blog contains material
source that is relevant and can be published to all students and can be accessed by anyone so
that the difficulty in gathering information needed in the learning process can be overcome
(Azifah & Yunus, 2017) . Therefore, by using a blog as a learning medium that is attractive,
interactive, easily accessible to anyone through the application on student cellphone.
Meanwhile, according to Wahyudi (2014) blogs are a medium of communication between
teachers and students in facilitating the online learning process that consists of text, audio, and
video.

Biology education program students do not yet have expertise in creating attractive
online learning media with biology content that can be accessed online, containing online
questions, online quizzes, and videos that integrated with YouTube. Project-based Learning is
a systematic teaching method that engages students in learning important knowledge and 21st-
century skills through student-influenced inquiry process structured, authentic questions and
carefully designed products (Wahyudi & Winanto, 2018). 21st-century skills are needed for a
teacher in this era. Due to the conditions of the Covid-19 pandemic, teachers have to teach
online, so the ability of teachers to create online media.

Many kinds of research on project-based learning have been carried out, such as
research by Insyasiska et al. ( 2015) where project-based learning affects students' learning
motivation improves critical thinking skills on viruses and bacteria. According to
Rahmazatullaili et al. (2017), a project-based learning model can improve creative thinking
skills and problem-solving abilities. Developed student's creative thinking skills through
project-based learning to think fluently and think in detail and think original from making
natural acid-base indicators (Candra et al., 2019) . Meanwhile, there is still little research
about making a biology blog carried out in e-learning courses in the biology department
program that could be used to help improve student skills and knowledge as prospective
biology teachers. Performing assignments in an authentic, relevant, and realistic manner will
help understand 21st-century skills and increase student creativity through assignments to
make blogs. Based on this issue, this study aimed to determine the effectiveness of project-
based learning on the creativity of students in the biology education study program in the
biology e-learning course in the Biology Study Program at IKIP PGRI Pontianak.

Method
This current research explored a quasi-experimental study with a nonequivalent

control group design (Insyasiska et al., 2015) . In this design, the experimental group and
control group not chosen randomly because of the limited number of classes. The population
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in this study were all 4th-semester students who took e-learning courses in the Biology
Education Study Program, IKIP PGRI Pontianak. The purposive sampling technique selected
the research sample, where 30 students in 1 class received project-based learning treatment,
and as many as 30 other students were in the control class. research design can be described
as Table 1.

Table 1. Nonequivalent Control Grup Design with Prestest-Posttest
Group Pretest Treatment Posttest
KE O1 X1 O2
KK O3 X2 O4

Information :
KE = Experimental class
KK = Control class
O1 = Pretest experimental class
X1 = Learning using project based-learning
O2 = Posttest after treatmen in the experimental class
O3 = Control class pretest
X2 = Learning by not using project-based learning
O4 = Posttest after treatment in the control class

The independent variable in this study was project-based learning. Meanwhile, the
dependent variable was students' creativity and students' cognitive abilities. The control
variable in this research was e-learning courses. The instruments in this study include; 1)
student creativity observation sheet, 2) product assessment sheet, 3) creativity test using
description questions that measure; flexibility, originality, elaboration, and fluency, 4) student
cognitive test. Research procedure biology blog project-based learning steps adapted from
The Gorge Lucas Education Foundation (Gunawan et al., 2017). It can be explained as Figure
1.

Figure 1. Project-based learning steps adapted from The Gorge Lucas Education Foundation

Cognitive data and creativity data from the pretest and posttest assessments in both
classes were then tested statistically with the help of SPSS 25 software to test the
effectiveness between the project-based learning class and the control class. The data were not
normally distributed based on the cognitive assessment results, so the effectiveness analysis
continued with a non-parametric test, namely the Wilcoxson test. The flow of research carried
out is as Figure 2.
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Figure 2. Research flow biology blog project-based learning

Meanwhile, the observation data of students’ creativity is an assessment of the
creative design process of a project. Data analyzed using the percentage formula state (Sari &
Angreni, 2018). The level of students’ creativity is shown in Table 2.

�� =
�

��
Information :
NK = The Value of creativity
X = Score obtained
Xm = Maximum score
(Sari & Angreni, 2018)

Tabel 2. Level of students’ creativity in making product (Biology Blog)
Percentage (%) Level of students’ creativity

81-100 Very High
61-80 High
41-60 Moderate
21-40 Low
1-20 Very Low

Results and Discussion
The implementation of project-based learning in this research refers to The Gorge

Lucas Educational Foundation by Gunawan et al. (2017) Project-based learning begins with
starting with an essential question, designing projects, creating schedules, monitoring the
students, and the progress of the projects, assessing the outcomes and evaluating the
experiences. Meanwhile, the implementation of Project-Based Learning started with essential
questions. The examples of the questions were “How to create media that can be accessed by
students anywhere and anytime?”. The question requires students to work on an assignment in
conducting certain activities to solve the problem.

Based on those essential questions, the lecturer and the students collaboratively
designed the project plan. In this study, the planned project was to make a blog as a biology
media education. Scheduling is also made collaboratively between lecturers and students.
This stage includes several blogging activities carried out independently by students and
practicing in a computer laboratory together with the lecturers. Lecturers are responsible for
monitoring student activity and on the progress blog creation project. The monitoring process
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carried out using a rubric to record student's activities. The product assesses by using product
observation sheets. Lecturers provide input and suggestions to students after conducting
product assessments. Based on the normality test data using SPSS 25, it could see at that the
data was not normally distributed so that it is continued with the Wilcoxson test.

Table 3. The results of Z value and Asump Sig (2-tailed) on the Wilcoxson test
Test Statisticsa

Pretest_control -
Posttest_control

Pretest_exp -
Posttest_exp

Z -4.560b -4.624b
Asymp. Sig. (2-tailed) .000 .000

Based on the results of the Wilcoxon Signed Rank Test calculation on the cognitive
ability that could be seen in Table 3. The control class obtained a Z value of -4,560 which is
less than 0.05. While the experimental class Z value is -4,624 where it is less than 0.05, the
hypothesis decision is to accept Ha or which means there is a difference in the effectiveness
of using Project-based learning between the pretest-posttest control class and the pretest-
posttest experimental class.

This finding is consistent with the results of previous research by (Insyasiska et al.,
2015; Lukman et al., 2015) that the project-based learning model is proven to have a
significant effect on improving learning outcomes and creativity. Motivated students will
work with the team to produce blog designs and creative content, which are realized in a
product. Meanwhile, Insyasiska et al. (2015) Through PJBL can improve students' cognitive
abilities starting from analyzing, synthesizing, evaluating, and creating. PJBL is proven to
affect the learning outcomes of students because it presents authentic problems that occur
today in distance learning.

Based on the normality test results on the students' creativity test results, this test
measures flexibility, originality, elaboration, and fluency. According to Rahmazatullaili et al.
(2017), the creative thinking ability test instrument could be developed in the form of essay
questions using indicators of fluency, flexibility, originality, and elaboration. While the
results of the research conducted obtained creativity data normally distributed. This normality
means that both classes have the same creativity. These results can be seen in the Table 4.

Table 4. Normality Test Results for Flexibility, Originality, Elaboration, and Fluency
Class Kolmogorov-Smirnova Conclusion

Statistic Df Sig.
Flexibility Control Class .157 30 .057 Normal Data

Experimental Class .155 30 .064 Normal Data
Originality Control Class .133 30 .183 Normal Data

Experimental Class .155 30 .063 Normal Data
Elaboration Control Class .113 30 .200* Normal Data

Experimental Class .073 30 .200* Normal Data
Fluency Control Class .158 30 .055 Normal Data

Experimental Class .175 30 .019 Abnormal data

Based on the results of observations made in the experimental class, Students use
flexibility skills in various ways to solve problems when creating a blog, integrating text,
images, and videos into a blog. Students use Elaboration skills to develop ideas and detail
tasks in groups in more detail. The lecturer could now from the evidence in the blog creation
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plan and the division of tasks. Mastering ICT and the internet can be their capital to develop
more creative learning (Wahyudi & Winanto, 2018) . The academic atmosphere for working
on a good project can affect students. This opinion is in line with Tsai et al. (2015) which
state that a positive learning environment can positively influence student motivation and
creativity. Meanwhile, the observation data of student creativity in making a blog as a product
can show in the Table 5.

Table 5 . Student creativity for making product (Biology Blog)

Class
Student Creativity

Very High High Medium Low Very Low
Control Class 5 25 0 0 0
Experimental Class 10 20 0 0 0

Due to pandemic conditions, the blog creation project carried out online and offline,
while offline activities carried out at the IKIP PGRI Pontianak computer laboratory are
limited by following health protocols as shown in Figure 3. Students work in groups to create
blogs so that students are trained to communicate, collaborate, think critically, solve problems,
master digital skills. In line with Dewi (2015) 21st-century skills such as digital and literacy
skills, creativity, innovation, and able to collaborate must be owned and developed by
students. While lecturers share tutorials online using the WhatsApps and Youtube application.
Sukardi et al. (2021) in learning biology at SMA Negeri 1 Ponorogo stated that students
prefer online learning using WhatsApp and google classroom in collecting assignments.

Figure 3. Students working on a blogging project in a computer laboratory

In making a biology blog using Project-based learning, the ability to work together,
students' motivation to learn, and the sense of responsibility of students will increase. In line
with Lukman et al. (2015) Student's project requires students to explore knowledge from
various sources around them, including from classmates. Moreover, the students seemed very
enthusiastic about making blogs in the computer laboratory. Similar to Kacetl & Semradova
(2020) E-learning can change the roles of teachers and students, where e-learning is exciting
because it can increase the clarity of instruction and the integrity of learning, the individual
learning process, and feedback. Through Project-based learning, the teacher could develop the
ability to provide and carry out new ideas and see a problem from a different perspective in
the creative predicate (Wijayati et al., 2019).

The implementation of Biology Blog Creation carried out in the experimental class
refers to the project-based learning syntax adapted from The Gorge Lucas Education
Foundation (Gunawan et al., 2017). The explanation is as follows; The first step began with
an essential question by investigating the topic. At this stage, students attempt to answer the
question of how to create an exciting biology blog?. So students try to do literacy studies and
look for examples of biology blogs and websites to see how the graphics, button arrangement,
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video, and text on the blog. Then in the second stage, designing a biology blog project, each
student carried out in a computer laboratory. However, due to time constraints and restrictions
due to the increase in pandemic cases in the city of Pontianak, learning continues online.
Students communicate with lecturers via WhatsApp to get suggestions and input from
lecturers. The third step in project-based learning is to make a schedule. The implementation
of activities cannot be completed in one meeting, so students develop a schedule to convey
the project's progress. The lecturer carries out the fourth step in project-based learning by
monitoring the project's progress before the results are finally assessed. The biology blogs
produced by students can be seen in Figure 4.

Figure 4. Students’ blogging product with the addresses to access, namely:
https://dimasbiologi.blogspot.com & https://murdipah.blogspot.com

It can be seen that students have been able to integrate online learning videos from
Youtube into the blog page. Students have also created online questions using google
formulas to appear on the biology blog page they have created, and it makes the biology blog
more interactive. The appearance of the biology blog looks interesting because students have
been able to make headers that are up and following the theme chosen by each student. The
results of making blogs between individuals in the experimental class show different designs
or appearances. By making a blog, we know that each student has a high level of originality in
making designs because every student makes them with pleasure and wants to show their best
work. Anyone can access student blogs at any time and anywhere. Because biology blogs
created using Blogspot are free.

The biology blog created by experimental class students in Figure 4 looks very
interactive and exciting to make users interested in learning biology material. In line with
Muslim (2019), the integration of blogs in learning activities will make learning more quality
both input and output. Meanwhile, according to Wijayati et al. (2019), project-based learning
can increase students' learning motivation, knowledge, and creativity, because in doing
projects, students always discuss to solve the problems they face. Through creating a biology
blog, students are mastered technology skills. Meanwhile, according to Nuraini (2017),
biology teachers must have self-regulation skills, critical thinking, creativity, information and
digital literacy, and problem-solving skills and technology skills.

Through problem-based learning conducted in the e-learning course, students in the
experimental class can overcome obstacles in creating a biology blog. Students who can
overcome the problem are students who already have one of the 21st-century abilities. In line
with Wijaya et al. (2016), mastering information media and technology (ICT) is one of the
21st-century skills that students must master to support careers and future challenges.
Meanwhile, according to Pratiwi et al. (2019), 21st-century skills will encourage students to
have in-depth knowledge and understanding of the importance of lifelong learning. 21st-

https://dimasbiologi.blogspot.com
https://murdipah.blogspot.com
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century skills are also known as 4C, namely; critical thinking, creativity, communication, and
collaboration (Redhana, 2019). By making a biology blog, students become more creative in
creating material content. The blogs created are equipped with text and images and are also
equipped with videos, interactive questions using google formulas, and varied background
backgrounds. It same as Redhana's (2019) learning and innovation skills focusing on critical
thinking, creativity, communication, and innovation.

Project-based learning provides opportunities for students to learn concepts in depth
while also improving their learning outcomes (Arizona et al., 2020). Meanwhile, Chasanah et
al. (2016), The project-based learning model is more effective than conventional learning
models to improve students' creative thinking and science process skills. By using project-
based learning, students of the biology study program IKIP PGRI Pontianak could have the
ability to communicate, collaborate, solving the problem using many options from discussion
with another. Integrating text, video, and picture in one education media such as a blog was
one of the 21st-century skills.

Conclusion
Based on the research, project-based learning provides more effective results than

learning in the control class. Meanwhile, project-based learning is more practical to use in
helping students create a biology blog. Project-based learning could allow students to use
flexibility skills to solve problems when creating biology blogs, integrating text, images, and
videos into blogs. Making interesting biology blogs can make students develop their creativity
as one of the 21st-century skills. In addition, students use elaboration skills to develop ideas
and details of group assignments in more detail. Thus, this study can conclude that biology
project-based learning effectively improved student creativity in making a biology blog.
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