M,

3
3
%,

13 (3) (2024) 239-247

Unnes Science Education Journal
Accredited Sinta 2

https://journal.unnes.ac.id/journals/usej

Effectiveness of PjBL-STEM Based Edukit Biocomposter Learning
Media on Environmental Pollution Materials to Train the Creativity
of VII Grade Junior High School Students

Adinda Hanif Diastuti, Erti Hamimi™

DOI: http://dx.doi.org/10.15294/usej.v13i1.9918

Universitas Negeri Malang, Indonesia

Article Info

Abstract

Submitted 2024-09-27
Revised 2024-11-28
Accepted 2024-12-30

Keywords

Edukit Biocomposter; Environ-
mental Pollution; Creativity;
Learning Media; PjBL-STEM

21% century education requires students to develop thinking skills, one of which is
creative thinking. One learning model that can be used to train creative thinking
skills is PjJBL-STEM with educational media. This research aims to measure the ef-
fectiveness of the biocomposter edukit PJBL-STEM based in training students crea-
tivity in environmental pollution material. The development model used is quan-
titative research method which displays details of data collection and analysis to
measure the effectiveness of edukit in improving creativity skill. Quantitative data
were obtained from media and material validation, teacher and student practicality
tests, as well as limited effectiveness tests using the result scores from the pretest and
posttest questions. While qualitative data obtained from teacher interviews. Data
collection techniques using interviews, questionnaires, and questions. Data analysis
techniques were carried out using descriptive qualitative and percentage analysis.
The pretest and posttest results in this study showed a difference, the pretest data
with a significance value of 0.219 and the posttest data with a significance value
of 0.138. Based on the results of expert validation, practicality tests, and limited
effectiveness tests, it can be concluded that the PjBL-STEM based biocomposter
is very feasible, practical, and effective for use in class VII environmental pollution
materials to train creative thinking skills.
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INTRODUCTION

A very important human need today is ed-
ucation, because it aims to prepare superior hu-
man resources for nation building. The indepen-
dent curriculum was developed with the hope of
producing young people who have thinking skills
including critical thinking, creativity, and prob-
lem solving (Indarta et al., 2022). To fulfil 21st
century skills can be done by updating the qual-
ity of education, increasing student engagement
and motivation, emphasis on problem/project
learning, stimulating creativity and innovation in
learning by designing learning activities that are
relevant to the real world (Jayadi et al., 2020).

In the current 21% century, students
must have 4C skills including creative thinking,
critical thinking, communication, and collabo-
ration (Septikasari, 2018). Creativity in the 21st
century has an important position in improving
the quality of education in all fields of learning
(Mardhiyah et al., 2021). However, in reality
the level of student creativity is still very low in
Indonesia. This is reinforced by data by TIMSS
in 2015, referring to Indonesia’s science achieve-
ment which ranks 44th out of 49 countries with
an average score of 397 (Martin, 2015). In addi-
tion, based on the results of the Global Creativity
Index study in 2015, Indonesia was ranked 115
out of 139 participating countries, this shows the
low creativity of students (Global Creative In-
dex, 2015), which is evidenced by data from the
Global Innovation Index (GII) in 2022, the level
of innovation owned by the State of Indonesia is
ranked 75th, which is very different from other
ASEAN countries such as Malaysia and Singa-
pore which are in the top position (Dutta et al.,
2022). According to Wiyono (2020), innovation
can be realised if there is high enough creativity
(Wiyono, 2020). This further strengthens that the
level of creativity of students in Indonesia is still
low. Student creativity has not been developed
much in schools, even though solving complex
problems requires high creativity in order to get
the right solution (Wulandari et al., 2019).

So far, learning in schools has mostly re-
ferred to textbooks that seem theoretical and do
not involve students directly to improve creative
thinking skills (Amirudin et al., 2017). There-
fore, to attract students attention, it is necessary
to make innovations in learning, one of which is
through learning media (Wicaksono et al., 2020).
One of the things that plays a role in supporting
the quality of the teaching and learning process
in the classroom is learning media. Learning
becomes more interesting and fun when using

interesting learning media. The development of
technology today, in accordance with the rapid
development of the times, requires the ability to
innovate in designing an appropriate learning
environment from teachers (Firmadani, 2021).
Edukit can be one solution to fullfil the learning
media needed by students. A practicum kit or
edukit is a series of tools that are smaller than the
tools usually available in the laboratory (Hara-
hap, 2019). This is because edukit can be a vehicle
for simulation to run something in real life and
be able to give students an overview and describe
complicated processes to be more easily under-
stood (Kusdiyanti et al., 2021).

For this reason, teachers need to prepare
creative, meaningful and innovative learning de-
signs, one of which is the STEM approach model
so that learning objectives can be achieved (Ok-
tapiani & Hamdu, 2020). The STEM approach is
a learning innovation in the 4.0 era with a combi-
nation of learning from various fields of science
disciplines including science, technology, engi-
neering, and mathematics into one overall cur-
riculum (Izzati et al., 2019). The benefits of the
STEM approach are that students become good
problem solvers, innovative, independent, logical,
and technologically savvy (Maulana et al., 2020).

The PjBL (Project Based Learning)
learning model can be used to complement learn-
ing that uses the STEM approach. This is because
the PjBL learning model focuses on contextual
learning by providing complex activities such as
giving students the freedom to research, explore,
observe, design projects, collaborate on projects,
and produce a product (Jauhariyyah & Suwono,
2017). PjBL-STEM integrated project-based
learning is project-based learning by connecting
it to contextual learning through the integration
of STEM fields (Furi et al., 2018). The character-
istics of PjBL are largely similar to PjBL-STEM,
but P;BL-STEM focuses on the Design process.
Developing a solution to a problem through a
structured approach is called the Design process.
The PjBL-STEM learning process in guiding stu-
dents consists of five phases aimed at specific pro-
cesses, these stages are reflection, research, dis-
covery, application, and communication (Vargas
Alfonso, 2015).

The material presented in this PjBL-
STEM-based biocomposter edukit is environ-
mental pollution material. This material is closely
related to the application of knowledge to stu-
dents daily environment, making it easier to anal-
yse and plan environmental and technological
problems in the environment (Handayani et al.,
2021). To train students ability to solve problems
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through a project can use project-based learning
that is integrated with many disciplines such as
science, engineering, mathematics, and technol-
ogy on environmental pollution material. This
is very likely because it can provide meaningful
learning for students (Aninda et al., 2020).

Based on observations at one of the State
Junior High Schools in Malang Regency, it was
found that teachers still find many obstacles and
rarely use innovative learning models by encour-
aging students to play an active role in problem
solving. This is reinforced by field studies that
64% of students find it difficult to understand
environmental pollution material, 68% of stu-
dents find it easier to understand ecosystem ma-
terial through trials and observations, and 72%
of students need interesting learning media. In
addition, 76% of students stated that teachers
still deliver learning materials by lecturing. Many
students still cannot translate science learning
into the reality around them because learning
still does not emphasise thinking skills, especially
creative thinking. Students only memorise the
theory given by the teacher. Therefore, in order
for students to achieve their maximum potential
in creative thinking skills, the learning that takes
place must emphasise the development of higher
order thinking skills.

Previous research conducted by Hi-
dayani et al. (2020), stated that contextualised
environmental pollution problems can contrib-
ute to students’ creative thinking. However, this
research has not used the PjBL-STEM learning
model in encouraging students’ creative thinking
skills. According to Cholisoh’s research (2019), it
states that learning carried out using the PjBL-
STEM learning model can improve students’
creative thinking skills with moderate categories
in thermodynamic material (Wulandari et al.,
2019). The research has not yet implemented
learning using education on environmental pol-
lution material. According to research by Putra
et al., (2022), states that making biocomposters
using used goods gets high enthusiasm from stu-
dents. However, this research has not been ap-
plied as a learning media and has not used the
PjBL-STEM model. Based on this explanation,
a research was conducted entitled “Development
of PJBL-STEM Based Edukit Learning Media
on Environmental Pollution Material to Train
the Creativity of Grade VII Junior High School
Students”. This study aims to produce PjBL-
STEM-based biocomposter edukit that is feasible
and practical and to determine the effectiveness
in training students’ creativity in environmental
pollution material.

METHOD

This research is a type of quantitative re-
search method which displays details of data col-
lection and analysis to measure the effectiveness
of edukit in improving creativity skill. The data
used in this study are quantitative and qualitati-
ve data. Quantitative data is obtained from the
scores given by validators on media validation
and material validation. In addition, quantitative
data were also obtained from teacher and student
practicality tests and limited effectiveness tests
using the results of pretest and posttest questions.
The assessment criteria for validation and practi-
cality tests were carried out using a Likert scale
which can be seen in Table 1.

Table 1. Likert Scale Assessment Criteria

Score Criteria
4 Strongly Agree
3 Agree
2 Disagree
1 Strongly Disagree

To ensure the material regarding the cor-
rectness of the concept of biocomposter educa-
tion, material validation was carried out with
a Guttman scale score of 1 means “Yes” and 0
means “No”. Regarding qualitative data obtained
from teacher interviews and comments and sug-
gestions given by validators on expert validation
as well as teachers and students in the readability
test. Data collection techniques were conducted
through interviews, questionnaires, and tests. The
instruments used were interview sheets, needs
analysis questionnaires and questionnaires on
media expert validation sheets, material expert
validation sheets, teacher and student practicality
test sheets to measure the validity of the edukit,
as well as pretest and posttest questionnaires in

measuring student creativity.

= =X x100%

— Xmax
Information:
P :Questionnaire feasibility score for each aspect
ZX : Total score obtained
N : maximum score
Source: (Novianti & Susilowibowo, 2015)

The effectiveness test is a test or assessment
carried out as a measure of the success rate of
media use (Fitra & Maksum, 2021). The limited
effectiveness test of STEM-based biocompos-
ter education was carried out using pretest and
posttest. The PjBL-STEM learning process in
guiding students consists of five phases aimed at
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specific processes, these stages are reflection, re-
search, discovery, application, and communicati-
on (Vargas Alfonso, 2015).

The data obtained are in the form of cre-
ative thinking ability test results which are pro-
cessed by calculating the percentage of the scores
obtained by students on each creative thinking
ability indicator which is interpreted as follows:
(Effendi, 2017).

Table 2. Interpretation of Students’ Creative
Thinking Levels

Percentage  Interpretation
81% - 100% Very good
61% - 80% Good
41% - 60% Enough
21% - 40% Not enough
0% - 20% Very less

In this study, the effectiveness test was
carried out in class VII with 32 students. There
were 5 question items with each question presen-
ting readings related to problems around based
on Torrance’s creative thinking indicators. The
questions contain indicators of originality, fluen-
cy, flexibility, and elaboration. In the pretest and
posttest questions, the same questions were gi-
ven, only different in the topic or problem that
occurred. The pretest and posttest results were
analysed using the normality test to determine
the normality of the data and the paired sample
T test to determine the difference in values using
SPSS Statistic 23.0. If the significance result is
obtained> 0.05 in the normality test, it means
that the distribution is normal (Oktaviani, 2014).
Then if the paired sample T Test test gets a signi-
ficance value of 0.000 <0.05 then there is a dif-
ference between the pretest and posttest results.
After conducting the paired sample T Test test,
the next step is to conduct the N-gain test on each
indicator before and after learning to determine
the effectiveness of the media used. The hypothe-
sis tested is as follows:

H,: There is no significant difference in stu-
dents’ creative thinking skills before and
after learning using Edukit Biocomposter
media.

H : There is a significant difference in stu-
dents’ creative thinking skills before and
after learning using Edukit Biocomposter
media.

After it was stated that there was an effect
or difference, the N-gain test was continued to
be calculated to determine the level of effective-

ness before and after learning using PjBL-STEM
based biocomposter education media. The for-
mula equation used to determine N-gain is as
follows.

Skor Posttest-Skor Pretest
Ekor Ideal-Skor Prerest

Normal Gain =

With the results of the N-gain calculation
can be represented as in the table below. Accor-
ding to Wahab et al. (2021), the criteria for the
N-gain level as follows can be seen in Table 3.

Table 3. N-gain Level Criteria

Average Criteria
g>0,7 High
0,3<g<0,7 Medium
0<g<0,3 Low
g<0,7 Failed
RESULT AND DISCUSSION

In this study, the product developed is a
PjBL-STEM-based biocomposter kit on environ-
mental pollution material to train the creativity of
seventh grade students. This PjBL-STEM-based
biocomposter edukit is equipped with teaching
modules which include Interactive Worksheet
(LKPD), handouts, and guidebooks. The results
of the design stage are the design of a biocompos-
ter that will be adjusted to the material, packaging
design, and design of learning tools. The design
of educational products can be seen in Figure 1.

Figure 1. Biocomposter education design and
packaging

In the assembly of educational compo-
nents consisting of biocomposter containers, pi-
pes, pipe filters as a separator between solid and
liquid fertiliser, taps as a place for the release of
liquid fertiliser in one unit so that it can be used
in making compost. The biocomposter educati-
on product is equipped with supporting compo-
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nents, namely an instruction manual, bioactiva-
tor liquid to accelerate the fertiliser process, burnt
husks, a set of shovels, and a pH meter to measu-
re the quality of the fertiliser. In addition, at this
stage also developed learning tools in the form
of LKPD based on PjBL-STEM, handouts, and
packaging made using thick cardboard material
measuring 30x30 cm and designs tailored to envi-
ronmental pollution material.

The biocomposter Edukit circuit is car-
ried out by installing a filter to separate liquid and
solid fertiliser. Then install the connecting pipe
and install the pipe on the right and left side of
the hole which is then composted with the materi-
als provided and then closed. In training students’
creativity, this product is designed to be able to
make organic fertiliser from several treatments by
combining the ratio between green, brown, burnt
husk, and bioactivator components. The STEM
aspects of the biocomposter edukit media are
in the science aspect, namely the application of
waste recycling to prevent environmental pollu-
tion, the technology aspect, namely sustainable
agricultural technology in making compost, the
engineering aspect, namely the method used to
assemble the edukit to be functional, and the
mathematics aspect, namely measuring the com-
position of the materials used in making biocom-
poster. The biocomposter edukit is also equipped
with a manual book which contains a brief ex-
planation of the edukit, components contained in
the edukit, tools and materials, and usage proce-
dures.

In the PjBL-STEM-based edukit LKPD
there are also several aspects, namely “Let’s
Think”, “Let’s Search”, “Let’s Design”, “Let’s
Try”, and “Let’s Present”. These aspects are used
to train students’ creativity when learning by us-
ing PjJBL-STEM-based biocomposter edukit. The
LKPD that was prepared was adjusted based on
the syntax of PjJBL-STEM and indicators of cre-
ative thinking skills. In addition, there are hand-
outs that are used to provide learning material
assistance to students. Handouts are prepared
containing material related to environmental pol-
lution taken from sources that have been proven
to be true. LKPD and biocomposter educational
handout can be seen in Figure 2.

The fourth stage is implementation. This
stage was conducted in one of the VII classes at
SMPN 1 Pakisaji with a total of 32 students. The
implementation of the PjBL-STEM learning mo-
del was observed for two meetings. In addition
to the practicality of the product that has been
carried out by teachers and students, direct lear-
ning assessment is also carried out in the field by

observers. This learning assessment was carried
out by two observers, namely science education
students.

STEM

A

LEMBAR KERJA
PESERTA DIDIK

(b)
® O

HANDOUT

RN Al

STEM

Figure 2. LKPD and handout: a) Cover LKPD;
b) Activities to practise creative thinking; c)
Handout

The results of the learning assessment
obtained an average score of 100%, these re-
sults interpret that each syntax of PjBL-STEM
is implemented properly and coherently. This is
also in accordance with the validation results that
the biocomposter educational media products
developed have fulfilled the aspects of product
feasibility, teaching module feasibility aspects,
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presentation feasibility aspects, concept correct-
ness aspects, usage aspects, linguistic aspects, and
aspects of media suitability for the PjBL-STEM
learning model. The implementation of each
stage of the PjBL-STEM learning model is pre-
sented in Table 4.

Table 4. Implementation of Each Stage of the
PjBL-STEM Learning Model

No Aspects Observed Applicability

1 Reflection 100%
2 Research 100%
3 Discovery 100%
4  Application 100%
5 Communication 100%

The results of the implementation stage are
the pretest and posttest scores from the limited
effectiveness test. The results of the pretest and
posttest scores were tested for normality using the
Shapiro-Wilk test. The pretest data with a signifi-
cance value of 0.219 is greater than 0.05 and the
posttest data with a significance value of 0.138 is
greater than 0.05. The normality test if the signi-
ficance result is obtained> 0.05, it means that the
data is normally distributed (Oktaviani, 2014).
Therefore, the two data are normally distributed
so that they can be directly tested in the paired
sample T test. The paired sample T test serves
to determine the effectiveness of the treatment
to students which is indicated by the difference
in the average pretest and posttest scores. If the
calculation results obtained sig value. (2-tailed)
<0.05 from the paired sample T Test test, it can
be concluded that in the pretest and posttest data
there are differences in student creativity scores.
So it can be concluded based on the paired samp-
le T-Test test on PjJBL-STEM-based biocomposter
education is stated to be able to increase the crea-
tivity of seventh grade students.

Based on the results of the table above, it is
found that the T-count> T table is 10.685> 2.042
so it can be interpreted that there is a difference
in the value of student creativity before and after
being given biocomposter education treatment.
In the table above, T count is negative, this is be-
cause the posttest value is greater than the pretest.
For the level of significance in the study, the sig.
0.000 means it has a high level of significance be-
cause sig is less than 0.05.

The N-Gain test was conducted to deter-
mine the effectiveness of biocomposter education
in learning. Based on the N-Gain test conducted,
the average of all indicators was 0.45 with mode-

rate criteria. The table of N-Gain test results for
each indicator can be seen in Table 5.

Table 5. N-Gain Test Calculation Results

Indicators N-Gain Criteria
Originality 0.47  Medium
Fluency 0.40  Medium
Flexibility 0.51  Medium
Elaboration  0.54  Medium
Average 0.45 Medium

Originality is the ability to create unique
and original thoughts or ideas to solve a prob-
lem (Handayani et al., 2021). The pretest results
of originality obtained a percentage of 49.61%
while in the posttest it was 75%. The N-gain test
results show a medium effectiveness criterion of
0.47 because it has trained originality to students
by providing stimulation through LKPD. In the
PjBL-STEM-based biocomposter educational
LKPD in the ”"Let’s Think” aspect, students are
given readings and data related to environmental
damage to train originality indicators to students.
Students are asked to write down information in
the reading and ideas or solutions to problems
about environmental damage caused by waste
with their own sentences based on their thoughts
by combining learning concepts obtained by stu-
dents during learning. This is in accordance with
the research of Firdausi et al. (2018), stating that
the originality indicator can be trained to stu-
dents by giving a problem and then students are
required to find ways to solve the problem with
new and innovative solutions that have not been
thought of before.

Fluency is the ability to generate many ide-
as and come up with more than one way or sug-
gestion or question smoothly (Pertiwi & Rosidin,
2017). The pretest results of fluency obtained
a percentage of 85.94% while in the posttest it
was 93.75%. The N-gain test results show crite-
ria with moderate effectiveness of 0.40 because
it has trained fluency to students by providing
stimulation through LKPD. In the biocomposter
educational LKPD based on PjBL-STEM in the
"Let’s Design” aspect, students are asked to de-
sign a project from the problem of environmen-
tal pollution caused by organic waste. Based on
student answers, students can design ideas well
because in learning there are videos to motivate
students to be more interested in completing pro-
jects. This is in accordance with Hendriyani’s re-
search (2020), which states that audio-visual me-
dia such as videos can help convey information,
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increase students’ understanding and creativity.
Through this media, students can better express
various ideas because of the motivation from the
learning tools.

Flexibility is the ability to generate diffe-
rent ideas, answers, and questions from different
perspectives (Handayani et al., 2021). The pre-
test results of flexibility obtained a percentage of
53.91% while in the posttest it was 80.47%. The
N-gain test results show criteria with moderate ef-
fectiveness of 0.51 because it has trained flexibi-
lity to students by providing stimulation through
LKPD. In the PjBL-STEM-based biocomposter
edukit LKPD in the "Let’s Try” aspect, students
are asked to compare the results of several treat-
ments of biocomposter edukit that have been as-
sembled based on their point of view so that it al-
lows students to see the differences between these
treatments. In the flexibility question, some stu-
dents have been able to provide solutions to prob-
lems that occur using various points of view. In
this indicator question, it has been trained when
using components with various comparisons to
produce compost fertiliser. This is in accordance
with the research of Firdausi et al. (2018), sta-
ting that flexibility of thinking is a basic ability in
comparison skills to see similarities and differen-
ces possessed by two or more observed objects.

Elaboration is the competence to develop
an idea and detail the details of an object or idea
to make it more interesting (Handayani et al.,
2021). The pretest results of elaboration obtained
a percentage of 30.47% while in the posttest it
was 68.75%. The N-gain test results show crite-
ria with moderate effectiveness of 0.54 because
it has trained elaboration to students by provi-
ding stimulation through LKPD. In the PjBL-
STEM-based biocomposter education LKPD in
the ”"Let’s Design” aspect, students are asked to
provide a detailed description and explanation of
the idea of their biocomposter education design.
Based on the results of student answers in gene-
ral, students are able to elaborate on each answer
so that the ideas developed are more understan-
dable. This is in accordance with the research of
Firdausi et al. (2018), stating that the high ability
of elaboration thinking is seen from the right ans-
wer with clear, elaborative, and detailed explana-
tion (Firdausi & Asikin, 2018).

Based on the results of the N-gain value
on the creativity indicator, the lowest of the other
3 indicators is the fluency indicator of 0.40 with
moderate criteria. This is because the answers gi-
ven by students during the pretest have been able
to provide several solutions related to the prob-
lem. This is in accordance with the research of Is-

lami et al. (2018), stating that the fluency indica-
tor will be low when students have not been able
to answer questions with many ideas. This is also
in accordance with the practicality test conducted
on 32 students stating that 87.50% of students
were able to mention many solutions related to
the problems that occurred. Meanwhile, the N-
gain value of the highest creativity indicator of
the other 3 indicators is the elaboration indicator
of 0.54 with moderate criteria. This is because
during the learning process, students find prob-
lem solving from environmental problems and
conduct experiments using edukit to be able to
examine the details of the steps taken to expand
their ideas. This is reinforced by the research of
Layyina et al. (2021), that the elaboration indica-
tor can increase because students are trained to
detail answers by doing detailed things such as
designing an experiment. In answering problems,
students are more capable of enriching ideas in
detail than answering by revealing new things
(Sari et al., 2013). Based on the comparison of
the average pretest and posttest after learning
with PjBL-STEM-based biocomposter edukit,
students have additional knowledge so that it is
found that in the effectiveness test carried out the-
re is an increase in posttest scores.

Based on the results of the study in gene-
ral, students have been able to solve problems
related to problems that occur around, but not
yet optimal because they are not used to thinking
creatively. Therefore, it is necessary to have re-
peated learning so that students’ creative thinking
skills can continue to improve and students are
accustomed to creative learning. One of them is
by using PjBL-STEM-based biocomposter educa-
tion. The advantage of PjBL-STEM-based edu-
kit is that it is able to train the creative thinking
process in students with complete learning tools
so that it can keep up with the development of
learning in the 21* century.

CONCLUSION

One of the skills that students must have
in the 21% century is creativity which can be imp-
roved through the development of PjBL-STEM-
based biocomposter education on environmental
pollution material. The development that has
been carried out obtains edukit products that can
be used for learning. The biocomposter edukit
has the characteristic that the product is in accor-
dance with the syntax of PjBL-STEM which is all
implemented during the learning process. PjBL-
STEM has 5 syntaxes, namely reflection, rese-
arch, discovery, application, and communication.
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This is because based on media validation, mate-
rial, teacher and student practicality tests, the re-
sults are very feasible for the products developed.
Based on the results of the paired sample T test, it
states that there is a difference between the pretest
and posttest results. Edukit biocomposter is quite
effective if used in learning based on the results
of the average posttest score (77.47) > the average
pretest score (50) with the N-gain value obtained
on average from all indicators is 0.45 with mode-
rate criteria so that the product can be declared
feasible, practical, and effective for use in learning
environmental pollution class VII.
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