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Abstract---Science process skills become basic skills in
solving problems and making responsible decisions.
These skills are very necessary for students to live in
the present and future.This study aims to create and
apply teaching materials based on Project Based
Learning (PjBL) model STREAM-based (Science,
Technology, Religion, Engineering, Art, and
Mathematic) approach in order to improve students’
science process skills.This research uses Research and
Development (R&D) method as well as one-group
pretest-posttest design. As research subjects were 3
primary schools in the city of Banjarmasin. Based on
the results of this study it turns out that teaching
materials developed were feasible to use, namely 89%
(very feasible) so that it can improve students' science
process skills with N-Gain of 0.71 (high). The results of
the student response questionnaire after using the
teaching materials developed were 87% (very feasible).
Teaching materials developed makes students to use
their thoughts, reason, and actions efficiently and
effectively to achieve certain results, including
creativity.
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L INTRODUCTION

Science process skills are skills that students
need to possess. This is because science process
skills play an important role in the scientific
investigation process needed to learn scientific
concepts science (Duran et al., 2011). Developing
science process skills can guide students to face the
industrial revolution 4.0 which requires everyone to
have 4C skills (Critical thinking, Creative thinking,
Creativity, and Collaboration) (Ergil et al., 2011,
Griffin & Care, 2015).

Science learning in elementary schools
occupies a strategic position because 21st century
science education is oriented towards the
development of student intelligence based on the
four characteristics of science learning, namely
products, processes, scientific attitudes, and
implementation in daily routine. These four elements
cannot be separated from one another (Azizah et al.,
2020; Wahyuni et al., 2017).

Based on research conducted by Rahmawati
et al., (2019) information was obtained that learning
science as a process, attitude, and its implementation
in everyday life is not given much attention in

Sarwi Sarwi
MIPA, Universitas Negeri
Semarang, J1. Raya Sekaran
Gunungpati, Semarang, Indonesia

Ellianawati Ellianawati
FMIPA, Universitas Negeri
Semarang, J1. Raya Sekaran

Gunungpati, Semarang, Indonesia

learning. This is one of the causes of the low quality
of students' scientific skills. One indicator of the low
quality of student’ scientific abilities can be seen
from the results of a survey conducted by the
program for international student assessment
(PISA). The results of the PISA survey in 2019
showed that the scientific skills of students in
Indonesia were still at a low level with a score 0f 396,
ranking 67 out of 72 participating countries (OECD,
2019).

This shows that students' scientific literacy
skills, critical thinking skills, and science process
skills are still low, causing students to be unable to
work on questions in the domains of C4, C5, and C6.
(Desianti, et al., 2015). Based on the results of the
needs analysis which carried out in 5 elementary
schools in Banjarmasin showed that science learning
applied in the classroom is less attractive, students
are rarely given practicum in the psychomotor
domain. In addition, almost 80% of students do not
have varied science learning resources other than
school books and student’s worksheets (LKS).

Learning innovation has been carried out by
several studies such as the use of model of science
learning, problem-based learning, discovery and
others, but it has not been able to enhance students’
science process skills (Dwianto et al., 2017; Ekici &
Erdem, 2020).

The result of Tseng et al., (2013) explains
that learning model of PjBL integrated STEM can
increase student interest in learning and help students
in problem-solving. Several other studies also
explained that the use of Student Worksheets (LKS)
based on PjBL model integrated STEM was able to
produce competent and quality graduates not only in
terms of mastering concepts but also in applying
them in life; improving scientific literacy skills;
science process skills; and students' critical thinking
skills (Bhakti et al., 2020; Capraro et al., 2013;
Sulistiyowati et al., 2018).

According to Pilecki, T., & Sousa, (2013)
science and art are two complementaryelements.
Science provides the tools needed in the process of
scientific inquiry to producing an art, while art
provides creativity and the ability of science process
to the development science.
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Meanwhile, religion elements refers to the
pillars of education adopted in Indonesia in order to
achieve national education goals, namely learning to
know, learning to do, learning to be, learning to live
together in peace, and learning to strengthen faith,
devotion and noble morality (Kemendikbud, 2013).
According to Azizah et al., (2020), the addition of
elements of art and religion in the approach to STEM
is enable to improve students creativity, increase the
activity of students' science while studying, and
making learning science becomes more meaningful
with the integration of religious knowledge so that
students more easily to determine a solution and
opinions when discussing.

Although worksheet based on the STEM
approach plays an important role in improving
science process skills, the impact of teaching
materials based on the PjBL model integrated
STREAM approach has never been disclosed.
Therefore, this study aims to explore the feasibility
of teaching materials based on the PjBL integrated
STREAM approach, and its impact on the science
process abilities of elementary school students.

1L METHODS

This research is a development research
aiming to produce valid and effective product to
improve students' science process skills. The product
developed in this study are thematic teaching
materials based on the PjBL model using STREAM-
based approach for grade V elementary school
students on the theme " Environment is our Buddy".

Research and development model in this
study adopts the Borg & Gall model which includes
10 steps, namely: (1) research and information
gathering, (2) planning, (3) developing the initial
form of the product, (4) initial field trials, ( 5) major
product revisions, (6) major field tests, (7)
operational product revisions, (8) operational field
testing, (9) final product revisions, (10) socialization
and implementation (Borg & Gall, 1983). Borg &
Gall's development model in this study was carried
out until step 6.

The first step of research is research and data
collection. The activities carried out are literature
studies, preliminary studies, and needs analysis.
Literature study is carried out by studying theories
about learning materials, the realm of science,
science process skill and the other supporting
theories. A preliminary study was conducted in 5
elementary schools in Banjarmasin to determine the
problems and products needed in the field. The
second stage is planning, which is the researcher
determines product components, product objectives,
and product’s target users.

Furthermore, in the third stage, the activity is
carried out by compiling a validation instrument for
teaching materials. The validators who assessed
thematic teaching materials based on PjBL model
using STREAM-based approach are 4 people,
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consisting of 2 material experts, 1 learning expert,
and 1 science teacher. In stage 4, namely the initial
field trial (limited), attempted to determine the
effectiveness of products based teaching materials
thematic integrated PjBL model using STREAM-
based approach to improve students’ science process
skills.

Limited trials were conducted in class. The
results of this limited test are used to improve the
product. The fifth stage is the revision of the main
product, which is carried out by improving the
product based on the results of limited trials. After
the teaching material product was revised, it was
continued in the sixth stage, namely the main field
test. On this stage, teaching materials have been
developed and then tested on the learning process in
the classroom. This stage is carried out in 3
elementary schools in Banjarmasin.

The research was conducted on March 2020
— May 2020. The subjects tested were the fifth grade
students of SDIT Ukhuwah Banjarmasin, SD Karang
Mekar 5 and SD Muhammadiyah 8. The number of
students was 80 with details: (1) limited scale trial
test by 28 students from SDIT Ukhuwah
Banjarmasin; (2) wide scale trial test by 80 students
from SDIT Ukhuwah, SD Muhammadiyah 8 and
SDN Karang Mekar 5 Banjarmasin as the
experimental class.

The data collection techniques used in this
study were nontest observation of science process
skills, assessment of teaching material, and student
response questionnaires. The test was carried out
using a data collection instrument in the form of a
non-test grid for science process skills. This
technique is used to measure students' science
process skills. The assessment of teaching material
and questionnaire is used for the validation sheet of
teaching materials and the student response to the
application of teaching materials based on PjBL
model using STREAM-based approach.

The data validation results from subject
matter experts, expert teaching and classroom
teachers, as well as the students’ responses to find
out the average percentage by using the following
formula (Damayanti et al., 2018).

S
X = 2 x 100%
max
Keterangan:
X; =Feasibility value
%S =Total score
Simax = maximum score

After that, the percentage results obtained
are interpreted in the feasibility criteria (Asyhari &
Silvia, 2016) in Table 1.

Table 1. Criteria of Product Feasibility
Skor (%) Kriteria
81 < score <100 Very feasibility
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Skor (%) Kriteria
61 < Xi <80 feasibility
41 < Xi <60 Decent
21<Xi<40 Less feasible
0<Xi<20 Very inappropriate

The measurement of science process skills
was carried out with the character of the students
using a Likert scale. The non-test scores of science
process skills that have been obtained by students are
then calculated and interpreted by calculating the N-
gain. The formula used to calculate the increase in
science process skill is as follows.

. Spost - Spre
N — Gain SMI =5,
Notes:
Spost _Pretest Score
Spre -Posttest Score
SMI = maximum score obtained

The high or low N-Gain value is determined
based on the criteria which can be seen in Table 2

Table 2. N-Gain Value Criteria

N-gain value Criteria
N —gain > 0.70 High
0.30 <N —gain < 0.70 Moderate
N — gain < 0.30 Low

Students' science process skills was said to
be increased if the normalized gain was classified as
a moderate criterion or 0.30 < N-gain <0.70.
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1L RESULTS AND DISCUSSION

Needs analysis is carried out at schools through
interviews  with teachers and also giving
questionnaires to both students and teachers. The
results of the interview with the teacher explained
that teaching materials were needed in science
learning to be able to develop students' science
process skills. Teaching materials should contain
material and the lawyer implementation of material
that is based on practical work and projects related
to everyday life.

The results of the teaching materials validation
carried out by researchers were given to 2 material
experts, 1 learning expert, and 1 science teacher.
There are three aspects of teaching materials
validation criteria. The first aspect is the feasibility
of the contents of the 4 indicators related to the
learning material, and the suitability of needs. The
second aspect is that language has 4 indicators,
namely readability, clarity of information, suitability
of language in the level of student development,
effective and efficient use of language. The third
aspect is that the presentation has 4 indicators related
to the appearance of teaching materials using font
size, illustrations, images, layouts, and designs. The
validation results can be seen in Table 3.

Table 3. Results of the validation of teaching materials integrated PjBL model using STREAM-based approach

Instrument Validator Average Criteria
Aspect Vi1 \2/ V3 V4
Content 85% 95% 80% 90% 88% Very feasibility
feasibility
Language 80% 95% 85% 95% 89% Very feasibility
Presentation 90% 90% 90% 95% 91% Very feasibility
Average 85% 93% 85% 93% 89% Very feasibility

Based on the results of data analysis, the
assessment sheet for the expert validators and
science teachers for Elementary Schools, the designs
that have been developed by the researcher are
validated by the validators and get input related to
column layout, the suitability of image illustrations
with teaching material, improvement of concept
maps, and effectiveness and efficiency use of
language. Researchers made revision to the
development of teaching materials so that limited
scale product trials could be carried out.

The teaching materials developed in this
study are based on PjBL using STREAM-based
approach which includes project based activities
carried out by students in groups to produce creative
products. In the implementation of learning it is
associated with the surah of the Koran and the

hadiths so that it makes learning more meaningful.
This is supported by Long & Davis (2017) which
explains that the STEAM approach in learning
provides opportunities for students to explore
science learning through project activities related to
daily basis.

The initial appearance of teaching materials is in the
form of a full color front cover design consisting of
the title of the book theme, class, author and a
summary related with the PjBL integrated model
with the STREAM approach on the back cover. The
display of teaching materials after the cover, namely
the learning concept map on the development of
teaching materials. The development of the initial
appearance of teaching materials can be seen in
Figure 1.
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(b)

Figure 1. Front and back cover view (a), learning concept map (b)

The development of teaching materials
based on the PjBL model integrated with STREAM
approach begins with a step model of PjBL is the
determination of the fundamental questions followed

by aspects of science on the STREAM approach.
The steps for determining the basic questions can be
seen in Figure 2.

e
ertemuan 1 “
Perhatikan oanbar dibawah Lnil
— sitieern 0

btos it -
Fakta-fakta apa saja yang didapat mbar diatas terkalt
lingkungan asri?

Apakeh linghungan berquna bagi manusia? Mengape?

Adokeh keutungan yang dipercleh jika menjoga linghungan? Apa saja?

Apa. akibatnya jika manusia fidak menjoga lingiungan?

;
(b)

Figure 2. Discussion material as aspect of science (a), and the stage of determining fundamental question (b)

Furthermore, the development of teaching
materials PjBL using STREAM-based approach on
aspects of technology that lies in the use of laptops
and the Internet to carry out the project. In this aspect,
there are PjBL steps, namely preparing a project plan.

Based on the research conducted by Gale et al.,
(2020) the technology aspect of the STEAM
approach can increase student’s creativity and
understanding of a problem. The technology aspects
can be seen in Figure 3.
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Heriaan bersama brelompokmu

Buatleh booklet gambar cerita dengan tema manfaat air.

(b)

Figure 3. fechnology aspects in the implementation of learning

In the religion aspect, the steps taken by
PjBL are monitoring students' work and the progress
of their projects and during self-evaluation based on
their experiences working on projects. In this aspect,
science learning is associated with religious
knowledge. Based on several studies, it is explained

(a)

Figure 4. A religion aspect in the implementation of learning

Engineering aspects cannot be separated
from Mathematic aspects. Engineering and
mathematics aspect in teaching materials, are
namely the activities of students in groups to design
a creative product. In this engineering aspect, the
teacher steps in to monitor students and project’s
progress. Meanwhile, on the mathematics aspect,
students calculate the amount of water discharge
resulting from the creative products they make. A
mathematical aspect is adjusted to mathematics
material in Class V Elementary School Semester I1.
At these two stages, the teacher acts as a student
facilitator in the project creation process. During the

that the integration of religious knowledge into
learning can improve students' mastery of concepts
and learning activities (Azizah et al., 2020; Khoiri et
al., 2017). The religion aspect on teaching material
can be seen in Figure 4.

23

'roses apa sajakoh yong terjadi pada gambar tersebut? Coba jelosken!

Kamu teloh melakukon pengamaton dan menceritakan gambar, Peristiwa yang
terjadi pada gambar yang kamu amati itu disebut siklus air. Di dalam Alquran surah
An-Nur43

Artinya: Tidaklah kamu melihat bahwa Allah mengarak awan, Kemudian

antara (bagian-bagianya, kemudian menj bertindih-
tindih, maka kelihatanlah olehmu hujon keluar dari celoh-celahnya dan Allah
(juga) menurunkan (butiran-butiran) es dari langit, (yaitu) dari (gumpalan-
gumpalan awan seperti) gunung-gunung, maka ditimpakan-Nya (butiran-butiran)
es itu kepada siapa yang dikehendaki-Nya dan dipalingkan-Nya dari sigpa yang
dikehendaki-Nya, Kilauan kilat awen ity hampir-hampir  menghilangkan

' (b)

engineering process, students design and create their
creative products with group teams. After these two
stages are completed, next step of PjBL model is to
evaluate the results. Based on several studies, it is
explained that through designing a product, students'
enthusiasm for learning increases so that learning
activities become active and the integration of
mathematics learning becomes more interesting and
meaningful (Costantino, 2018; Engelman et al., 2017,
Li & Schoenfeld, 2019). The results of the
development of engineering and mathematical
aspects can be seen in Figure 5.

151



ATLANTIS
PRESS

Advances in Social Science, Education and Humanities Research, volume 574

15

Proyek Drip trrigation
A Tujuan
Setelah melokukon prases pembelajeran tentang menfast air, siswa dapat
mengetahui:

% Membuat produk yang meringankan pekerjaan manusia
© Menyebutkan pengertian Drip Irrigation
% Menyebutkan tujuan pembuatan Drip Trrigation sederhana

8. Londasan Teori
Manfoat air di dalam kehidupan sangatich penting, salsh satunya pada bidang
perekonomian dan bercocok tenam, Berdasorkan beberapa permasolahan yong
terjodi masih banyak petani yang mengalami kesulitan untuk mengairi sewah
ataupun ladangya. Oleh karena itu, dengan adanya Drip Trrigation sederhana ini.
maka akan mempermudah pekerjoan petani, dan Tentunya dengan harga yang
terjangkau.

c. Alat dan Bahan

Selang kecil dengan beberapa ukuran

Gelas plastil

Batal air mineral

Kardus

Pelubang (jarum, paku)

‘Suntikan/ Spet (tanga penyuntiknya)
Gunting

I,

(a)

Ne s W

e tape, isolasi)

fla

‘otonglah selang kecil menjadi beberapa ukuran sesusi yang kalian inginkan

2, Lubangi setiap sisi gelas plastik dengan pelubang

3, Lubangi tutup botol air mineral dengan pelubang
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perlahan untuk mengeluarkan air pada lubang-lubang kecil di selang yang telah
Kalian Iubangi

11. Amatilah debit air yang keluar pada varian selang kecil yang telsh anda buat
selama 15 menit

E. Data Pengafiatan

[No [ Ukuran Selang | Debit Air (ml/menit)

] 5/ I |
[2] i [
Perranyoan

1. Berdasorkan data dalam tabel bagaimanaken perbandingan debit air yang
keluar dari selang? Mengapa demikian? Berikon alasanmu?

2. Berilch kesimpulan pada pembuatan Drip Trrigation yang telah kalion lakukan

s —
()

Figure 5. Engineering aspects (a), and mathematic aspects (b)

In the art aspect, the steps for PjBL are

when monitoring students and project progress, as
well as when assessing results. In this aspect,
students in the group work on picture stories related

to

friend's

10

learning material, namely our

 Tenis-Tenis Gambor Cerita

over. Cover merupakan kulit atau sampul pada buku atau majalah_Gambar cover|
memuat atou mewakili isi buku sehingga terlihat menarik.

erita (Cergam, Cerpen, dll). Suatu karya cerita biesanya dilengkapi denga

. Memperjelas alur atau isi cerita

. Memper elos isi pesan dalam promasi Suatu barang

. Menarik perhatian

. Menambah nilai artistik

. Sarana untuk mengungkapkan perasaan penggambarnya

~
(@)

environment. This art activity lasts for 4

lessons.

Each group is given the freedom to determine the
theme of the story. The results of the development of

the art aspect can be seen in Figure 6.

Langhah
Pilinlah kertas dan entukan jumlah haiamen. Misalnyo. dengan
gk kertos kuran Ad Junioh holangn & {3 lembor kertas)

Langkah =/ Langlah 3
Lipat 3 b ks vang camal ™ i
ocpert terlihat pad gambar di atas.

membentul sebual ik

Langhab 4
Putuskan apa yang skan dituanglian disetiap halansan
Sampul depan. Daftar i dan 15|

Langiah 5
Mulailals mernggarnbar das menules pad setiap!
halarnan

ngkah 6
Warnai gamiar agar tampak lebih meaarik

(b)

Figure 6. The art aspect of learning

Based on the research conducted by (Park

et al., 2016) it was explained that implementing the
STEAM approach can encourage student interest in
learning, improve students ' thinking, and increase
students' understanding of learning material. This
can be seen from the responses of students in 3
schools in Banjarmasin, totaling 80 students, to the
implementation of teaching materials using PjBL

using STREAM-based approach on theme 8 "Our

Friends' Environment" in Table 4.

In the main test field trials (large scale)
learning as much as 4 meetings is conducted. The
implementation of PjBL model using STREAM-

based approach is carried out by making 4

creative

product designs, therefore; drip irrigation, water
cycle, water quality test, environmental conservation
and story picture booklets related to religious aspects.
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Table 4. Students Response Values The science process skills non-test sheet was used to

Aspect Y Criteri find out how the development of students' science
spec ° ritena process skills from the beginning of using teaching
Learning Model 92% Very materials based on PjBL model using STREAM-
o feasibility based approach and after using teaching materials
The PjBL integrated Very based on PjBL model using STREAM-based
knowledge model 82% A h
feasibility approach. _
The STREAM Approach Indicators sheet non-test science process
The use of Textbook 38% V'er.y. skills used in this study refers to Harlen, (1999) and
feasibility American Association for the Advancement of &
Average 87% Very Science (AAAS) (1967) in which the researcher
feasibility

concludes 6 indicators science process skills are
observation, classification, prediction,
experimentation, interpretation, and communication.
The indicators of science process skills in this study
can be seen in Table 5.

During the learning process, the teacher
makes assessments related to science process skills.

Table 5. The Non-test assessment Indicator of Science Process Skills

Indicator Criteria

Observation Requires a little assistance
Preparing the required equipment for the project
Using the appropriate tools and materials

Classification Finding some similarities or differences

Prediction Predicting based on the relationship between sufficient data or information, tendency
or pattern.

Experimentation Being creative in using technology so that ended up in producing various products
Seeking to solve problems by applying relevant skills or knowledge

Interpretation Drawing conclusions based on sufficient data / information which is valid and reliable

Communication Students convey project results orally and in written forms

The assessment result of students’ science be seen in each of the science process skills

process skills using development of teaching indicators presented in Figure 7.
materials based on PJBL.quel using STREAM- Table 6. Results of Increasing Students' Science
based approach at the beginning and the end of the .
L Process Skills
activities can be seen on Table 6.

Based on Table 6, the average N-gain of Class  Initial Final N-Gain  Criteria
students' science process skills using teaching Average Average Average
materials based on PjBL model using STREAM- Exsp 44 38 0,71 High
based approach is in the high criteria of improvement.

Improvement to students' science process skills can
EHAwal B Akhir
100

100 92 92 n
83 = —]

80 = = 1 = =
) = =] ] —]
(o] ] -] g ]
=< ] —] ] el
L] - - _ gt
40 - ] 7 =

20 = = = =

0 ] = =
1 2 3 4 5 6
Indikator

Figure 7. Improvement of Science Process Skills Indicators
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Based on Figure 7, it can be concluded that
the whole indicators of science process skills have
increased significantly. The notable improvements
were in the experiment, interpretation, and
communication indicators. When using teaching
materials based on the PjBL model using STREAM-
based approach, students get information about
scientific knowledge by being actively involved in
the discussions.

Learning begins with the teacher reading
the surah in the Koran related to the subject matter,
and then the teacher associates it with a science
problem in the context of everyday life. Furthermore,
students are divided into groups to discuss the
solutions related to the problems that the teacher
presents. During the discussion process, students are
given laptops as learning support to obtain additional
information they need to make predictions. The
solution they create will be continued by making a
project design. The implementation of the design of
this project takes a good look in the engineering
aspects, where at this stage students plan and design
using the engineering design process (EDP) so that
they are able to make them produce innovative
creative products. Making products based on the
stages of the EDP process enables students to be
more appropriate to interpret a conclusion from the
project that has been worked on. This is supported
by the research of Sulistiyowati et al., (2018) which
explains that the STEM approach makes students
actively involved in the experimental process,
collecting data, processing data, and drawing
conclusions.

At first, students' science process skills
were not optimal. This is because students are not
used to carrying out the stages of the science process
in learning. After the application of teaching
materials based on the PjBL model using STREAM-
based approach, the average science process skills of
the students in facing were in a high category. The
use of teaching materials based on the STREAM
integrated PjBL model enables students to search for
and obtain data with systematic and logical scientific
steps so that it has an optimal impact on the
increasing in indicators of experiment, interpretation,
and communication.

This is supported by the research Zeitoun &
Hajo (2015) explain that science process skills
provide a foundation for learning more complex
skills. Based on several studies, it is also explained
that the application of teaching materials for the
P;BL STEM model encourages students to be
actively involved in learning so as to improve
science process skills; scientific literacy; problem
solving skills; and improve students' scientific
attitudes (Bhakti et al., 2020; Ergiil et al., 2011;
Lestari et al., 2018; Setiawaty et al., 2018; Wahyuni
etal., 2017).
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The use of the STEM approach in learning
makes students discover an innovation or design new
things so that they have good scientific literacy skills
to face the era of globalization and demands in the
21% century (Sulistiyowati et al., 2018).

The addition of religion element to teaching
materials based on PjBL model using STREAM-
based approach begins with students identifying
contextual problem associated with religious aspects
so that students may connect knowledge and the
application of religious aspects in everyday life, so
that learning becomes meaningful. This is supported
by several studies which explain that adding
religious aspects to learning can improve student
learning outcomes and foster Islamic characters
(Khoiri et al., 2017; Yusnita et al., 2016).

Meanwhile, the addition of art elements to
teaching materials based on PjBL model using
STREAM-based approach is able to make
interactions between students in the group active.
Simple project activities on teaching materials help
students understand science concepts by finding
their own learning experiences. This makes students
enthusiastic in exploring the capacity to think for
determining a proper solution to solve problems
during the project, so this impact on improving
students' science process skills.

This is in line with several studies which
explain that the application of the STEAM approach
can increase creativity, problem-solving abilities,
and make scientific conclusions that make them
enjoy the learning process (Allina, 2018; Perignat &
Katz-Buonincontro, 2018).

Iv. CONCLUSION

Based on the results of the research and
discussion, it can be concluded that teaching
materials based on the PjBL model using STREAM-
based approach are very feasible to use with the
validation results of 89%, and the student response
score of 87% with a very feasible category. Teaching
materials based on the STREAM integrated PjBL
model are also effective for improving science
process skills of elementary school students with an
N-Gain of 0.71 with a high category. Indicators of
science process skills that have an optimal increase
are indicators of experiment, interpretation, and
communication.
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