Randwick International of Education and Linguistics
9\9 I E L Science (RIELS) Journal
’E\If Vol. 4, No. 3, September 2023 | Page 695-711 |
“\f¢ Journa https://www.randwickresearch.com/index.php/rielsj

Development of Student Worksheet based on STEM to
Improve the Critical Thinking Skills

DOI: https://doi.org/10.47175/rielsj.v4i3.800

| Hayatul Husna® | Retno Dwi Suyanti? | Anita Yus? |

1 Basic Education Department, ABSTRACT

Postgraduate program, Based on the results of observations, it shows that the
Universitas Negeri Medan, development of student worksheets is not optimal, especially in
Medan, Indonesia science learning with water cycle material which should be

adapted to developments in the 21st century, as science learning
is fun learning if it is created well. The 21st century requires
students to have various skills, one of which is critical thinking
skills. because students are required to be more responsive in
analyzing, solving problems and solving problems in the learning
process. The aim of this research is to develop and determine the
feasibility of STEM-based student worksheets with water cycle
material for fifth grade elementary school students. This research
method is Research and Development (R&D), which is a research
method used to develop or validate products used in education and
learning. The results of the research show that the process of
developing student worksheets to train critical thinking skills
consists of three stages, namely preliminary study, product
development, and test the product. The student worksheets were
validated by three expert validators, namely design expert
validation, material expert and language expert with respective
scores of 84.37%, 94% and 91.42% with very feasible criteria. So, it
can be concluded that this STEM-based student worksheets with
water cycle material is suitable for use as a learning companion for
students to improve students’ critical thinking skills
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INTRODUCTION

STEM (Science, Technology, Engineering, and Mathematics) is a learning approach that
connects four fields, namely science, technology, engineering and mathematics into one
holistic whole. The goal of STEM in the world of education is in line with the demands of
21st century education, namely that students have scientific and technological literacy skills
that can be seen from reading, writing, observing, performing scientific skills, and being able
to develop the competencies they already have to apply them in facing problems in everyday
life. days related to the field of STEM sciences (Jauhariyyah, 2017).

As the 21st century demands that education must be linked to science, technology,
engineering and mathematics, STEM-based student worksheets is very necessary so that
education is not left behind. However, not all schools can implement STEM-based Student
Worksheets, due to several factors, one of which is limited facilities at the school. Mastery
of Science and Technology (IPTEK or science that studies technological developments based
on science) is currently an important key in facing future challenges. Various challenges that
arise include improving the quality of life, equitable development, and the ability to develop
human resources.
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Learning tools are needed to support the achievement of learning goals. Student
Worksheets (Permendikbud, 2013) are a comprehensive learning tool in the learning process.
Textbooks need to be developed because they can help teachers deliver textbooks. One of
the government's efforts to improve the quality of education is through the development of
teaching materials. Teachers need to develop their own student worksheets to activate
students' learning abilities, improve critical thinking abilities, and improve learning
outcomes.

Critical thinking skills according to Stobaugh (Bahri, S., 2017) that critical thinking is
deeply reflective in making decisions and solving problems to analyze situations, evaluate
arguments, and draw conclusions. Someone who thinks critically comes to full conclusions
about how to solve it, and is able to look for supporting references. STEM (Science,
Technology, Engineering, and Mathematics) is a new method of educational development
that integrates various scientific disciplines. The learning process must be designed
systematically in accordance with the integrated form of STEM (Science, Technology,
Engineering, and Mathematics).

The 2013 curriculum learning is centered on students or student centers and educators
only as facilitators who create a learning atmosphere where students can explore themselves
and express their ideas or opinions (Kemendikbud, 2017). The 2013 curriculum learning can
accustom students to think critically, act creatively, productively, independently,
collaboratively, communicatively, and can train the skills that students have in accordance
with the demands of the 21st century (Kemendikbud, 2016).

Based on data obtained during analysis at school, it shows that the learning process is still
centered on the teacher due to a lack of facilities and learning resources which results in
students' interest in taking lessons is still lacking and does not make students active due to
the lack of direct practical activities carried out by students. The student worksheets used by
teachers also only contains material summaries and questions, this is not in accordance with
the function of student worksheets as teaching materials which can minimize the role of
educators, but rather activate students and make it easier for students to understand the
material provided. Therefore, it is considered necessary to develop student worksheets that
is adapted to the conditions and needs of students and it is necessary to develop student
worksheets with a STEM approach in developing students' critical thinking skills.

Teachers and students need student worksheets, because they need a different way of
learning than before and with student worksheets, they can do practicums where learning is
not monotonous, which supports them being able to think critically. This is in accordance
with research (Arif, A M., Heni, P., & Ria, S., 2020) which states that student worksheets
research results are able to improve students' critical thinking skills by 0.43, including the
medium category. This result is also in line with the research of Mawar, A. Y. D.,
Ernaningsih, D., & Syaftiati, Y. M. (2020) said that the results of the research concluded that
student worksheets based on critical thinking skills was very feasible so that it could be used
in the learning process. This is also in accordance with research (Pamungkas, A., &
Kusdiwelirawan, A., 2020) as many as 44.8% of the worksheets used were sourced from
printed books distributed by educators, 34.4% of the worksheets used were sourced from
package books available to students and 20.8% sourced from the internet. Therefore,
researchers provide solutions for developing STEM-based student worksheets. before
developing student worksheets, researchers must know the need to use STEM-based student
worksheets which can train students' critical thinking skills in science learning. The novelty
of this research is that the student worksheets that will be developed is different from
previous research which only developed student worksheets as a regular learning medium.
This research will examine the need for developing student worksheets which includes a
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stem approach and critical thinking skills so that students and teachers get learning media in
the form of student worksheets which is different from the previous one which has new
aspects and critical thinking skills in the student worksheets which will be developed.

According to Saputra, B., & Sujarwanta, A. (2021) that multidisciplinary STEM learning
naturally involves many different skills, including reading, writing, mathematics and
building knowledge concepts. The application of STEM with experimental activities or
projects can improve cognitive learning outcomes, form attitudes and scientific process skills
because students are trained with 4C activities, namely creativity, critical thinking,
collaboration and communication. In line with this, Jolly (2017) in his research also explains
that the application of STEM with student worksheets in the learning process can improve
students' skills and cooperation in solving problems and producing products because
students are familiarized with the engineering design process steps, namely: define the
problem, research, imagine, plane, create, test and evaluate, redesign and communicate.

Learning with STEM-based student worksheets can train students in implementing the
knowledge learned at school with phenomena that occur in everyday life so that it can
improve students' learning achievements. Based on research conducted by Artiani, L. (2020)
that the use of student worksheets with a STEM approach in learning can improve learning
outcomes and students' skills. According to Quratulaini (2019)implementing STEM-based
student worksheets can improve student learning outcomes. Laisnima, L. (2020) states that
the STEM approach can increase student learning outcomes by 0.53 and students' science
skills by 78.20%.

RESEARCH METHODS

This research is a type of R&D (Research and Development) research which was developed
using the ADDIE model. This research and development produced a Student Worksheet
product based on STEM (Science Technology Engineering Mathematics) for science
subjects in the water cycle for class V elementary school. This research was carried out at
SD Negeri 067251 Medan Deli which is located at Jalan Paltina IV, XI Medan Deli
neighborhood, Medan City.

This STEM-based student worksheets was developed through several stages according to
the procedures of ADDIE development, namely analysis, design, development,
implementation and evaluation. In this study, researchers only reached the implementation
stage, namely a small-scale trial on fifth grade elementary school students. The evaluation
stage is to solve the questions by thinking critically. The subjects of this research were class
V students at State Elementary School 067251 Medan Deli, Medan Municipality. This
research used a small-scale trial with 14 people.

RESULTS AND DISCUSSION

Feasibility of STEM-Based student worksheets

Before testing the feasibility of STEM-based student worksheets, researchers conducted a
needs analysis first as an initial foundation for feasibility. The stages of feasibility and
analysis obtained are described as follows:

Analysis stage
Needs Analysis
The results of the analysis of student needs are obtained based on the answers to the questions
that have been asked. There are 10 needs analysis questions, the first of which is "In your
opinion, is science subject a difficult subject?" Analysis of the needs of the first question
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shows that as many as 20 students answered "Yes" with a percentage of 74.1% and as many
as 7 students answered "No" with a percentage of 25.9%.

Next, the second needs analysis, the question is "Choose one material that you think is
difficult?". The results of the analysis of the second question showed that 19 students chose
the "Water Cycle" material with a percentage of 74.1%, then 3 students chose the "Heat"
material with a percentage of 7.4%, and 5 students chose the "form of objects" material. with
a percentage of 18.5%.

Next, the third needs analysis, the question is "What learning tools do your teachers
usually use?" Analysis of the needs of the third question revealed that 9 students chose the
"Module" learning tool with a percentage of 33.3%, then 7 students chose the "Student
Worksheet" teaching material with a percentage of 25.9%, and 11 students chose the "Book"
learning tool. package” with a percentage of 40.7%.

Next, the fourth needs analysis, the question is "Have you ever used Student Worksheets
in science learning?". Analysis of the needs of the fourth question showed that 12 students
answered "Yes" with a percentage of 44.4%, then 15 students answered "No" with a
percentage of 55.6%.

Next, the fifth needs analysis, the question is "Are the student worksheets given by your
teacher interesting and easy to understand?" needs analysis for the fifth question showed that
2 students answered "Yes" with a percentage of 7.4%, then 25 students answered "No" with
a percentage of 92.6%.

Next, the sixth needs analysis, the question is "Do you like student worksheets that is
interesting and easy to understand?". Analysis of the needs of the sixth question showed that
6 students answered "Yes" with a percentage of 22.2%, then 21 students answered "No" with
a percentage of 77.8%.

Next, the seventh needs analysis, the question is "Do the student worksheets given by the
teacher direct science learning towards science, technology, engineering and mathematics?".
Analysis of the needs of the seventh question showed that 6 students answered "Yes" with a
percentage of 22.2%, then 21 students answered "No" with a percentage of 77.8%.

Next, the eighth needs analysis, the question is "Do you need student worksheets that
directs science learning to science, technology, engineering and mathematics?". Analysis of
the needs of the eighth question revealed that 27 students answered "Yes" with a percentage
of 100%, then 0 answered "No" with a percentage of 0%.

Next, the ninth needs analysis, the question is "Do you agree that the development of
student worksheets for science learning on water cycle material will direct science,
technology, science and mathematics?" Analysis of the needs of the ninth question revealed
that 26 students answered "Yes" with a percentage of 96.3%, then 1 student answered "No"
with a percentage of 3.7%.

Tabel 1. Summary of Needs Analysis Results
Positive Responds

Needs Analysis Total Persentase
Science subjects are difficult 20 people 74,1%
Water cycle material is difficult 19 people 74,1%

Learning tools that are often used are
"package books"

Agree to develop STEM-based student
worksheets teaching materials

11 people 40,7%

26 people 96,3%
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Based on table 1. summary of the results of the questionnaire analysis of student needs at
SDN 067251 Medan Deli, 74.1% of students stated that science lessons were a difficult
lesson. data obtained that as many as 19 people or around 74.1% stated that the water cycle
material was difficult material in science learning. A total of 11 people or 40.7% stated that
teachers more often use textbooks for science learning. And, as many as 26 students or 96.3%
stated that they agreed to develop STEM-based student worksheets learning tools.

This material analysis aims to determine the material that will be included in students'
worksheets. The material taken was the water cycle material for class V SDN 067251. The
reason the researcher took the water cycle material was that it was based on material analysis
from the needs analysis that had been carried out, so the material taken was the water cycle.
This water cycle material has many applications in everyday life, so that students can
understand the concept of the water cycle in the form of evaporation, condensation and
infiltration.

There are many applications of the water cycle in everyday life. For example, water
evaporation, water freezing, solid and liquid objects and absorption. Apart from that, water
discharge is also calculated.

In designing the material, a STEM-based student worksheets learning tool is needed
which can help students in the learning process, such as motivation to learn because the
student worksheets is made interesting and easy to understand. The stages arranged in
designing the material are as follows;

1. Design, the aim of which is to determine the form of a STEM-based student
worksheets design with water cycle material. The researcher designed product
development in the form of an student worksheets with the contents format typed
using Microsoft Word 2013 with A4 paper size with 1.15 spacing used. The types of
letters used are 4 types of letters, namely for each page at the top using Segoe Script
letters, for the image description section using Calibri (Body) letters, for the title
section for application in daily activities using Comic Sans MS letters, for the section
Generalization titles, bibliography and conclusions use Berlin Sans FB Demi letters,
for the titles of scientific activity section 1 and scientific activity 2 use Comic Sans
MS letters, and Times New Roman for the content section. On the cover there are
several sections, namely section 1 is the title of the STEM-based student worksheets,
section 2 is the title of the student worksheets material, namely Water Hydrology,
section 3 is an image related to the material, section 4 is a description of the name and
class, section 5 is for elementary school level units, and part 6 is the author's name.
The student worksheets cover storyboard is designed to find out what arrangement
the parts of the cover consist of.

2. Foreword, at this stage consists of the contents of the foreword, date and year and also
the author's signature. The foreword contains the author's gratitude and thanks to the
parties who helped the author in completing this student worksheets, namely the
supervisors and validators who have provided many suggestions.

3. The next stage is the development stage. At this stage, STEM-based student
worksheets products have been produced on the water cycle. The resulting student
worksheets product is also revised according to improvement notes from design
validity experts, material validity and language expert validity. In the STEM-based
student worksheets product on water hydrology, there are the following components:
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Figure 1. Design of Front Cover

Figure 1 shows the front cover of the student worksheets which consists of

the student worksheets title, material title, picture, description of school level,
name and class along with the author's name.

b. Identity

: .WORKSH;TS

Figure 2. Identity Details
c. Foreword

The foreword contains the author's expression of gratitude to those who have
helped in the preparation of this final assignment.
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Figure 3. Author’s Foreword

d. List of contents

The table of contents aims to make it easier for readers to find the pages and also
the contents or components of the student worksheets, the table of contents is as
in Figure 4.

IDENTITAS
KATA PENCANTAR
DAFTAR ISI
FETUNIUK PENGCUNAAN

KOMPETENSI DASAR

INDIKATOR DAN TUJUAN PEMBELAJARAN.
PETA KONSEP
KEGIATAN 1

A

teseserenas

bE oo

B Memncanz st Alat Hidrologi air (techmiog)
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KECGIATAN2

A TesRemampuan Barpilir Kritis
DAFTAR PUSTAKA
BIODATA PENULL

Esusow-Tgan

L A

AAPPRYORKSH
Figure 4. Table of Content
e. Instructions for using student worksheets
instructions for using the student worksheets direct users or readers in studying

the student worksheets, so that readers can understand the content of the material,
instructions for using the student worksheets are as shown in Figure 5.
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Figure 5. Design Instructions for Using student worksheets

Achievement Indicators

i b 1 INDIKATOR PENCAPAIAN ‘
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peristiwa di bumi serta kelangsungan makhiuk hidup

4.8. Mambuat karys tentang skema siklus sic

Figure 6. Achievement Indicator

Indicators and Objectives

After the instructions for using the student worksheets are basic competencies and
indicators. These basic competencies are a reference for formulating indicators
for future competency achievement, basic competencies and indicators as in
Figure 7.
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h. Water Cycle Activities
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Figure 7. Indicator and Goals
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Figure 9. Conduction
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Exercise
Figure 10 shows a practice question to determine the ability to understand the
material discussed previously.

- Pesema sdapas. menguraikan baldal yamg telah dinncang dalamiesan
| [P——
. ini yitu:
1 Kantongplastik 1 bush
2. Wadah 1 buah

3 Adrpanas1boml
4 Pewama makanan yansberwama biru 1 botol
| 5 sSpidollvuan

wam“mmam sesusi dengan ide baru
> mh#zhmzmdmmmynn

Figure 10. Exercise

Evaluation
The final stage of STEM-based learning activities is evaluation. Evaluation is
useful for deepening learning material that has been studied previously. The
evaluation in this student worksheets contains questions regarding the material
being studied. The preparation of evaluation questions is based on KD, and
indicators that have been prepared on the second page of the student worksheets,
as in Figure 11.

A - Tes Kemsmpusn Berpilir Kritis
Pl i B, C, dan D) denga: i da silang (%)
pada j: yang benar!
1. Bacalah ks barilar ini!
kuh
Air adalzh sumber kehidnpen sejath apapun sumber mam 2ir tewp di cari Kondisi
sepeni mhhvmzd:ahmwrnhlwahn“abmobo Posisi Kelurahan Waborobo yang
’nmdmam tingz ini belu: akses aliran 3ir bersih,
| AN belum meraciah daerah s Vim (2, b s ocang 2 warz Keluszhan
Waboo bo Lainmya terpaksa menzam? ﬂumthdea abu Bary, Kecamatan
’ ‘Sorawolio Jarak kedua kelurshan sekitar 15
m(u i sirbersih
adalah

A musim Remarau yang panjang

B daerah dataran’t

g p.papm.mgwu cerpasang
ah yang terietak di peiosok

2 Siklus i 3o bicolog adaah ik i yane idak pemmah beshent dai mostir ke
dmkel‘blhkemiﬁamehl lui beberapa proses. Proses siklus air bergerak
@esinggalian amah keudars Selanjutnya, s Tufun a3 ke tanah dalam bentuk 3t
prasipimsi svaporas map ke

m

yas buku Direaw ke Hidrosfer (1015) sikius air adalah gerak perputaran air
o perubanan aiy meyadi derbagai wyud dan kewbail ke bentuk
Ha sikius

B s
Bat &

ang tegjadk dizebabion arena suan wiayah 1das men g i
:nhqnmmcwmmdbau normal Daam vondisi kemaray
e, Agal depat mengsni e ingan. Hal inf disebadian oieh

Figure 11. Evaluation

Glossary
This glossary contains terms contained in the material, the aim of which is to
make it easier to understand dynamic fluid material, as in Figure 12.
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GLOSARIUM
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menguap karena adanya pemanasan dan sinar matshan

‘nﬁlmsi | proses perasspan sir ke dslam tansh

Figure 12. Glossary

m. Author Profile
Then on the last page is the author's profile which contains the author's personal
biodata and educational history, as in Figure 14.

BIODATA PENULIS

Nama Hayatul Husna
Tempat gl lahir - Teluk Embun, 14 Nopember 1986

Alamat - JL.Platina V link XII Kelurshan Titipspan
Kecamatan Medan Deli kotamadya Medan.
Program Studs Pendsdikan Dasar

akultas Universitas: 2sca Sarjana’ Universitas Negeri Medan

Figure 14. Author Profile

Developing STEM-Based Student Worksheets

STEM-based learning is learning that uses a learning model that is more student-centered to
find out learning skills in terms of science, technology, engineering and mathematics.
STEM-based learning is learning where students are asked to make observations of various
phenomena found in everyday life. -day. After observing and obtaining information about
various phenomena related to science that are discussed, students are asked to look for
something new or unique from the various phenomena that have been previously observed,
then the stage of describing things that have been obtained previously, then implementing
all the suggestions and views resulting from discussions regarding something new and
obtaining results or values regarding something new and unique.

STEM learning can be displayed in the form of sheets containing learning activities that
must be completed by students. This activity sheet is usually known as a student worksheet.
Student Worksheets are a guide to the activities that students must carry out in the learning
process. The existence of this Student Worksheets is to make it easier for students to
understand the concepts in the material being studied. Student Worksheets on fluid dynamic
material were developed using the ADDIE model, namely analysis, design, development,
implementation and evaluation. Development is carried out in stages to produce a product
that is good and suitable for use in the learning process.
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The first stage is analysis or the stage of analyzing the needs for student worksheets
learning devices which is carried out by observing schools, interviewing class teachers and
filling out student needs questionnaires. School observations to determine the condition of
the school as well as facilities and infrastructure. Interviews with class subject teachers aim
to find out the usual learning process at school, student learning outcomes and what learning
tools are used. Meanwhile, filling out the needs analysis questionnaire is useful for finding
out the difficulties experienced by students.

Based on needs analysis, 74.1% of students stated that physics subjects were difficult to
understand. This is supported by research by Samudra, Suastra and Suma (2014) which
reveals that science is a difficult and less popular lesson.

Because monotonous learning using textbooks is difficult to understand. In fact, when
teachers deliver practical explanations, students tend to remain silent because they do not
understand what the teacher is saying. So, this research developed student worksheets
learning tool to deal with this statement. Researchers also collected relevant reference
sources by looking for school books and syllabi used in class V science lessons at SDN
067251 Medan Deli. This is done to determine the suitability of the product being developed.

The second stage is design which begins with the need, namely the water cycle. Next,
prepare basic competencies and indicators of competency achievement, then determine the
content components of the student worksheets learning tool which includes cover, foreword,
table of contents, instructions for using the student worksheets, material competencies,
experiments, evaluation, glossary and author profile.

The third stage is the development stage, where at this stage the initial student worksheets
product is produced. The initial product produced is then validated to determine the quality
and suitability of the student worksheets learning device. During the validation process there
are improvements according to input and suggestions from the validator. Validation carried
out includes media and design validation, language validation and material validation.

The fourth stage, namely the implementation stage, is carried out after validation is
complete and it is said to be ready for use. At this stage the researcher asked students to carry
out small-scale trials. The small-scale trial aims to determine responses from students
regarding the use of it being developed.

Student Worksheets based on science technology engineering mathematics are prepared
by adapting the steps from the STEM learning model. The parts of a STEM-based Student
Worksheet include cover page, foreword, table of contents, basic competencies, indicators,
instructions for use, learning activities arranged according to the STEM model, evaluation
questions, glossary and profile writer. Student Worksheets which are prepared based on the
steps of the STEM model include:

I. Observation
In this observation step, they are asked to make observations of various phenomena
found in their daily environment that are related to the scientific concepts being
taught. At this stage, students are faced with something that raises questions from
themselves so that the desire to carry out an investigation arises. According to
Yuliana, R. (2018) providing stimulation in the form of images by presenting a
problem creates a feeling of curiosity to investigate.

II. Image Description
In this image description, the researcher explains the purpose of observing the
previous image. Images can be used as a tool in learning to write descriptive text.
Image description is a form of discourse that attempts to present an object in such
a way that the object appears to be in front of the reader, as if the reader sees the
object for themselves (Brotowijoyo, 2002). The use of these images can foster

-706-



% Randwick International of Education and Linguistics Science Journal
ISSN Online: 2723-2433 ISSN Print: 2723-2441
Hayatul Husna, Retno Dwi Suyanti and Anita Yus

creativity so that they can develop their reasoning power and can be seen actively
in learning situations.

III. Technology and Engineering (Innovation)
This section explains the application of the material in everyday life. And the
application of the material is related to technology and engineering. For example,
in the student worksheets, namely experiments on evaporation, condensation and
precipitation. This experiment is closely related to the mathematical concept of
calculating time.

IV. Data analysis
In STEM-based student worksheets, data analysis activities include data collection.
Data collection was carried out through simple experimental activities.
experimental activities were carried out in accordance with the steps stated in the
student worksheets. After the data is collected, students are directed to carry out
data processing.

V. Conclusion
Conclusion is the process of drawing conclusions obtained in previous activities. It
explains that the conclusions obtained are used as general principles and apply to
all incidents, then principles are formulated to base the conclusions.

The STEM-based student worksheet developed has several advantages, namely, it is
simple, easy to use, has attractive designs and images, is easy to use and helps students in
the learning process. However, apart from having advantages, the worksheet developed also
has disadvantages, namely that this worksheet is a printed student worksheet, so the images
contained in the student worksheets are still or not moving images.

Feasibility of STEM-Based Worksheets
Design Expert Validation Data

Design expert validation or carried out by Mr. Prof. Dr. Abdul Hamid K., M.Pd. This
validation aims to obtain input and suggestions for improving the quality of student
worksheets products with rational thinking, not yet based on facts in the field. The validator
reviews the student worksheets product that was developed to fill in the media expert
validation sheet. The assessment carried out by media experts on four aspects, namely,
graphic aspects, layout and display design, and presentation of problems and activities in the
student worksheets is appropriate.

The first validation of the quality of the student worksheets product for water cycle
material is still lacking. As for input and suggestions for improvements from design experts,
namely, the Validator provides input and suggestions for improvements to the student
worksheets, namely:

1. Improved the full screen background display so that the colors are not too
dominant and the writing can be read.

2. Complete the missing cover with information about what school level and class.

3. Add a song to the opening section that is related to the water cycle

4. There are no page numbers, fix it so you know what page is open.

The assessment results based on data analysis carried out by the first validation design
expert obtained an assessment score of 122 which stated that the student worksheets product
included appropriate criteria with a percentage of 76.25%. Based on an assessment by media
experts, the second validation obtained an assessment score of 135 with a percentage of
84.37% which stated that the student worksheets product included very feasible criteria.
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Student Responses to STEM-Based Student Worksheets
Responses according to Ahmadi (2009:68) are a person's impressions or responses after
making observations. Students' responses to something that has been shown through
assessing an object. Where the object in question is a STEM-based student worksheets that
researchers have created. Students' responses are seen from conveying the opinions that have
been given. Researchers conducted small-scale trials to determine the response.

A small-scale trial was carried out to determine the response involving 14 class V students
at SDN 067251 Medan Deli. fill out the response questionnaire to the student worksheet
developed. From the distribution of response questionnaires, data was obtained as in table 2.

Table 2. Rating Response By

Respondent to -
_ 1 1 1] 1 |Average
Assessment Points 1021314]5/6|7/ 819,105 |31, Iscore
Score

Can you follow everyid |32 2 4 3 3|3 |1 |43 3 3 3 3,15
step on the student
worksheets without
asking a lot of other
people for help?

Does Early student 4 133 3B B B33 |48 3 |3 3 3,38
worksheets provide an
opportunity

To learn?

Is it appropriate with
your thinking ability?

Is this student 4 133 2 48B3 (313 34 B B B B 3,38
worksheets able to help
you in the process
learning?

Is the descriptioninthe 4 |33 3 2 B 3|3 3 B B B B 1B 3,23
student worksheets
clear?

Are the stages of the4 (313 3 4 3 |3/3 (3 |3 3 B3 B B 3,38
experiment described in
this student
worksheets?

Is this student 4 1383 3B B (33 3[14B3 B 2 B 3,30
worksheets able to
explain the water cycle
material well?

Does this student 3138334 B |33 B3I3B B B B 3,07
worksheets guide you
through the practicum
sequentially from the
first stage to the final
stage?

/Are you happy and 3 3B 2 B B |43 B3 4B B B B 3,30
interested in using
student worksheets in
practicum?
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Do the picturesinthis 3 |33 4 3 B 3|3 3 4 B3 B B 3 3,38
student worksheets
match the water cycle
material?

Do pictures or 3134 44 3 B33 4 3 B3 B 33 3,30
illustrations make data
collection clear?

Is the shape and sizeof 4 |34 4 B B B3 (3 3 4 3 B B B 3,53
the letters used correct
and easy to read?

Is the language inthis 4 |33 4 R B 3|13 (3 14 3 B B B 3,38
student worksheets
clear and easy to

understand?

What is the overall 3|38 BB B 13[3(314 3 B B B3 3,07
appearance of this

student worksheets?

Total of Score 42,85
Average of Score 3,29

The researcher conducted a small-scale trial by means of a small-scale test which was
carried out to determine students' responses to the student worksheets which was developed
as a result of science subject research on the student worksheets, getting a student response
assessment score of 42.85 with an average score of 3. 29 in the very good category. After
carrying out a trial run by the students, they explain to the students about each part of the
worksheet. After students observe and listen to the student worksheets, students are asked to
fill out a response questionnaire.

The effectiveness of student worksheets means achieving learning objectives which are
reflected in student learning outcomes. This is in accordance with the opinion of Astuti, Y.
(2016); Kurniawati, D., Widodo, A. T., dan Sumarti, S., (2018), that "The effectiveness of
learning can be seen from the extent to which learning can create students who have learning
independence. The effectiveness of STEM-based student worksheets products is reviewed
from the responses of teachers and all students at SDN 067251. A summary of the
effectiveness of STEM-based Student Worksheets products in improving students' critical
thinking based on student surveys is presented in table 3.

Table 3. Recapitulation of the Effectiveness of STEM-based Student Worksheets by Students

No | Validator School Percentage Category
(%)
1 Students SDN 067251 90% Very Effective
Average 88,75% Very Effective

Based on the data in table 3, the analysis results show that the average percentage of
effectiveness of student worksheets by students is 88.75% in the very effective category.
This research also had obstacles when the research was carried out so that this research
also had the following weaknesses:
a. This research was only carried out at the evaluation stage with critical thinking
characteristics
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b. This research only focuses on student worksheets.
c. Student worksheets arrive in print media, not in electronic form.

CONCLUSSION
Based on research results from "Development of Student Worksheets Based on Science
Technology Engineering Mathematics (STEM) Class V SDN 067251 Medan Deli:

1. Feasibility of the student worksheets product developed by the three experts, namely
the design expert got an average score of 84.37% in the very feasible category, while
the results from the material experts got an average score of 94% in the very feasible
category. And for validation from language experts, an average score of 91.42% was
obtained in the very appropriate category.

2. The effectiveness of student worksheets based on Science Technology Engineering
Mathematics (STEM) to improve students' critical thinking skills at SDN 067251
with a score of 88.75%.

3. Student responses to STEM-based student worksheets resulted in an average score
of 3.33 in the very good category
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