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Science and engineering performance play an important role in science and engi-
neering education. This study aims to identify science and engineering performance
by using LKPD based Engineering Design Process (EDP). This type of research is
qualitative using the method case study. Data was collected through observation,
interviews and documentation. The validity of the data using triangulation tech-
niques. The results of the study showed that the use of EDP-based worksheets can
improve science and engineering performance in elementary school students. Stu-
dents demonstrate a better understanding of science concepts and techniques and
are able to apply them in the EDP included in the LKPD. But some students still
think that science concept events are things that are rarely encountered in everyday
life. So that students do not understand the science concept that occurs in a water
filter. However, students are able to demonstrate the ability to identify problems,
design solutions, and evaluate the results they get.
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INTRODUCTION

Natural Science is a science that has a rela-
tionship with natural phenomena in a systematic
way in an experimental observation. In science
learning, the emphasis is on experimental pro-
cesses that can relate students’ cognition to the
material studied in class. The aim is to foster inte-
rest and curiosity about the natural surroundings
and be able to apply them in everyday life (Zah-
ro, 2020). Apart from playing a role in the cog-
nitive aspect, natural science also has a function
that is used to develop psychomotor and affective
aspects (Hasasiyah et al., 2020). Expansion in
science learning includes knowledge in the form
of facts, concepts and principles, and produces a
process or product. So that in teaching and lear-
ning activities this can be applied, but in practice
many learning materials are only centered on the
teacher and make the learning process run in one
direction. Without involving students directly
(Wunangun, 2022). Then the existing teaching
materials are not enough to facilitate students
in digging up information during the learning
process and are not enough to help educators to
convey basic things to students as the start of the
learning process (Sari et al., 2019). Also in scien-
ce learning activities many students are not sys-
tematic in solving the problems given (Mubhlisin
et al., 2023).

This happens because in science learning
students are only provided with natural science
concepts without involving student performance
(Penggabean et al., 2020). So that science and en-
gineering performance students are still relatively
low. Based on Mora'’s research al., (2020) science
and engineering performance based on assimilati-
on of content and development of skills to stimu-
late critical thinking and improve students’ practi-
ce in science. Therefore, it is important to identify
science and engineering performance students to
design innovative science lessons with projects
based on collaborative work between students.
Science performance teaching science performan-
ce, this needs to be given to students to maximize
science learning. By providing a comprehensive
learning experience starting from processes, pro-
ducts, conditions and technological applications
(Migoa and Abocejo, 2021). Whereas Enginee-
ring performance is the technical ability to make
products that have functions based on predeter-
mined criteria (Buttet al., 2018).

Engineering performance more empha-
sis on technical performance that provides ex-
perience to students in improving the quality of
the product being developed. Deep science con-

cept engineering performance will help students
learn and solve the problems they face (Shofia,
2019). To provide a good learning experience
for students in engineering performance needed
a learning model that has a deep concept engi-
neering performance engineering design process
(EDP). Engineering design process is a series of
steps carried out to introduce the design process
to students in order to produce a product (Putra
et al., 2023). The stages of EDP learning will be
packaged in the form of teaching materials, na-
mely student worksheets (LKPD). LKPD will
facilitate student activities in learning, because
LKPD contains steps or instructions for comp-
leting assignments in accordance with the basic
competencies that must be achieved (Nurhidayati
et al., 2021). Therefore, the EDP-based LKPD is
designed to identify results of science and engin-
eering performance students. Based on the desc-
ription above, the writer wants to do research to
identify identity science performance Elementary
students use EDP-based worksheets and identify
identities engineering performance Elementary
students use EDP-based worksheets.

METHOD

This type of research is a descriptive qua-
litative research approach to case study related
phenomena based on facts that prove the exis-
tence of problems that need to be examined. The
research was conducted at SDN Rowo Indah 01
Jember in the even semester of the 2022/2023
school year. The population of the study were
fifth grade students. Sampling used a technique
of probability sampling, namely by the ratio of
the number of students 4 girls and 4 boys, by way
of sampling simple random sampling (Ames et
al., 2019). Stages or steps in this research name-
ly planning, conducting school observations to
collect data related to learning activities. Design,
determine the sample used in research through
techniques purposive sampling. Preparation,
develop research instruments. Collect, carrying
out learning in research classes using EDP-based
worksheets. As well as conducting experiments
and conducting interviews related to student res-
ponses after conducting experiments.Analyze,
conducting data analysis and presenting research
results. Share, draw conclusions from the data ob-
tained (Yin, 2018).

Data collection techniques and instru-
ments were carried out through observation, in-
terviews and documentation. Observations were
made during the process of learning activities
by carrying out assignments and practicums by
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students through EDP-based worksheets. The in-
terview is open to the respondent’s answers after
the respondent has finished working on the EDP-
based LKPD. Documentation, namely collecting
all information in the form of recordings, videos
and photos. Data analysis techniques in qualita-
tive research consist of three steps, namely data
reduction which is done by attaching the results
of interviews and copying the results of interview
recordings in writing in the form of interview
transcripts. Presentation of data, data that has
been reduced is analyzed related to science and
engineering performance students. Drawing con-
clusions, conducting an analysis to review compa-
risons of the statements elicited by students while
participating in EDP learning in accordance with
science and engineering performance. The validi-
ty test of the data used in this study is technical
triangulation. Aims to maintain data consistency
and data validity to be used as a guide in conclu-
ding the phenomenon under study.

RESULT AND DISCUSSION

The data obtained in this study is based on
the observation results chart science performan-
ce student. The following is the observation data
science performance elementary school students.

Science Performance Indicator

Figure 1. Observation Result Science performance
elementary school students

Based on Figure 1 shows that science per-
formance in elementary school students as much
as 79 points. Indicator Science performance used
according to Jovanovic and King (1998). In the
directing indicator as many as 10 points, students
are able to direct group members according to the
implementation of activities. Students tend to be
able to give directions to their themes during wa-
ter filter practicum. In accordance with the theo-
ry which states that directing is giving direction
to group members regarding the steps of carrying
out activities. So that in water filtering practicum
activities students can direct other students by

providing input. The preparation indicator gets
point 8, this activity shows that during the activi-
ty of making water filter equipment students are
more inclined to prepare the tools or materials
used, compared to arranging or putting the mate-
rials into the water filter tool. Preparing is hand-
ling or dealing with materials/equipment needed
during practicum. Then the indicator explaining
gets point 4 because of the lack of students in ex-
plaining science concepts to other students. Exp-
laining is a scientific concept that is explained to
others. In this case students are able to explain
what they get or feel from doing practicum acti-
vities to their friends or to the teacher to obtain
additional information or a more complete expla-
nation (Jovinonic and King, 1998).

The indicator suggests getting 6 points,
students do more of what they see such as sug-
gesting other students to arrange the cotton until
it is neatly arranged in the bottle. Suggesting is
offering suggestions regarding the activities being
carried out. Practicum activities allow students
to quickly adapt to other students to form good
teamwork. The indicator helps to get 10 points
because students are more likely to like to help
or take a hand in doing what is assigned to them.
So that the indicators help have an influence on
student involvement in the practice of water fil-
tering equipment. The following indicators get 9
points because students are more active in follo-
wing simple screening tools than design students
in LKPD. Making it easier for students to arran-
ge the tools and materials used. Following indi-
cators are direct suggestions from other students
(Jovanovic and King, 1998).

The observing indicator gets a score of 14
points because most students are very happy to
observe the changes that occur in the water fil-
ter equipment. When dirty water is poured into
a water filter, it will go through various processes
contained in the ingredients in the bottle, so that
it can turn dirty (turbid) water into clean water.
However, in this context the concept of science in
students’ thinking has not yet emerged, students
think that the results of what they do are mirac-
les. Observing is a passive act of observing the
activities carried out. The indicator of taking no-
tes earns points 3. Taking notes is writing down
the results needed such as information or instruc-
tions. In practicum activities students show a litt-
le note-taking attitude, such as answering LKPD
and making designs for water filtering devices.
The indicator of reading instructions gets point
3, based on the literature reading instructions is
an act of seeing or giving directions to other stu-
dents. In this case students show little attitude to-
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wards reading instructions, because students tend
to observe more. The indicator of asking for the
opinions of other students earns point 5. Asking
for the opinions of other students is an attitude
of asking for opinions or explanations from ot-
her students. This is done to foster an attitude
of mutual cooperation among fellow students.
The indicator asked for the teacher’s opinion,
the points obtained were 4, students more when
carrying out practicum activities did little inter-
action with the teacher, in the sense that they did
not involve the teacher too much in every action.
Then the indicator of working together interacti-
vely obtained point 3. Working together interacti-
vely will form an attitude of cooperation between
students cooperatively, thus forming small discus-
sions among group members to solve problems
encountered. In practice students do not show
enough to work interactively with other students.
Due to the lack of communication between fel-
low group members (Jovanovic and King, 1998).
Deep EDPscience performance is able to in-
fluence elementary students’ ability to under-
stand science better by understanding the basic
concepts of science, and being able to analyze a
problem in science. Using EDP-based LKPD is
able to develop students’ ability to solve a prob-
lem by providing a solution, which in problem
solving is the result of students’ thinking skills.
In accordance with the theory that EDP learning
is able to make students have the ability in the
process of identifying problems, determining
problem solutions, designing prototypes, making
prototype models of problem solving tools in a
good category (Ulum et al., 2021). In line with
this, through EDPscience performance students
can be identified students more often show the
behavior of observing, directing, suggesting, hel-
ping and preparing.

On the indicator chart engineering perfor-
mance based on the results of observations show
the behavior of the student learning process as
much as 88 points.

Indicators Engineering performance used
by Wieselmanet al, (2019). It has fifteen indicators
namely, the indicator of thinking based on the
results of observations has 10 points. This is
because most students do the same thing several
times when putting water filter materials into plastic
bottles. Students tend to be engrossed in designing
the materials they use to filter dirty water. Thinking
is the act of thinking of solutions/ideas related to
problems that occur.

Then based on the results of observations
the directing indicators obtain point 12. The be-
havior of students who demonstrate the ability to

direct other students according to activity proce-
dures.

Engineering Performance Indicator
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Figure 2. Observation ResultsEngineering perfor-
mance elementary school students

The indicator suggests based on observa-
tion to get point 7, because students have the abil-
ity to offer suggestions regarding the activities be-
ing carried out. So that good communication is
formed between fellow members of the group /
other students. The encouraging indicator is based
on the observation that there are no students who
show the behavior of this indicator. The indicator
of disagreeing based on the results of observa-
tions earns 4 points. The indicator of assessing
is the ability to evaluate other students or other
group members, based on the results of observa-
tions earns points 8. The indicator expresses the
frustration of friends based on the results of ob-
servations that there are no students who show
this process. The indicator expresses task frustra-
tion based on the observation that there are no
students who show this behavior in this indica-
tor. The indicator of expressing an opinion is the
ability to make an argument in conveying ideas
in a problem, based on the results of observa-
tions obtaining 10 points. The indicator of taking
notes is the behavior of writing down the results
in terms of answering LKPD or writing down
the results of discussions or instructions from the
teacher, based on the results of observations ob-
taining points 5. The indicator helps is the ability
to help other students to solve a problem, based
on observation results get point 11. The following
indicator is the act of following directions from
other students, based on the observation results
get point 8, the observing indicator is the behav-
ior of observing a problem actively and passively,
based on the results of observations get point 4.
Starting indicator based on observation results
obtained point 6, starting is the first step or ac-
tion to solve a problem. The control indicator is
based on the observation points obtained, namely
3, controlling is an act of regulating to direct ac-
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cording to plan, in this case students do not show
much of this behavior (Wieselman et al, 2019).
EDP involvement in engineering performance
can find out students’ processing abilities in de-
signing or designing by analyzing problems, ab-
sorbing sources of information into solutions and
evaluating solutions (Ulum et al., 2021). Through
EDP students can know their role as engineers,
so they can identify engineering performance and
what students do when doing practice, the results
shown are in engineering performance students
tend to show more directing, helping and opinion
behaviors.

Based on the results of the interviews stu-
dents were able to understand science concepts
well. But some of the students still don’t under-
stand the science concept that occurs in a water
filter. Students are able to explain in detail how
to study a water filter practice, the process of ma-
king a water filter tool, the uses of a water fil-
ter tool, and what students can implement after
successfully making a water filter tool in everyday
life. So that students can design a water filter ac-
cording to the understanding that students have.
The results obtained by students in group one
are able to produce clean water, and students in
group two have water that has been filtered using
a water filter still looks cloudy. This is influenced
by the composition of the ingredients in the plas-
tic bottles. Thus affecting the quality of filtered
dirty water. A simple water filtration system is an
effort to treat water for household and industrial
uses. The filter media functions as a filter tool
such as gravel, coconut fiber, palm fiber, stones,
and sponges (Wicaksonoet al, 2019).

CONCLUSION

Indicator Science performance which has
the most points, namely on the observing indica-
tor, students tend to show more observing attitu-
des. Then the indicators that students showed litt-
le were indicators of reading instructions, asking
for the teacher’s opinion and working together
interactively. While on the indicators enginee-
ring performance the main point is the guiding
indicator. In this case students tend to show more
behavior or process of directing technique perfor-
mance. Then pushing, expressing frustration with
friends and assignments, there are no students
who show this behavior.

Suggestions for teachers in the science lear-
ning process should often invite students to prac-
tice skills in science and engineering performan-
ce, in order to be able to solve a scientific problem
and engineering in everyday life with solutions

that are in accordance with the concept of IPA.
However, the teacher’s role continues to guide
and guide students during learning activities in
order to form good discussions between students.
Suggestions for researchers that can be taken into
consideration in further research and can add to
the good experience in the field.

ACKNOWLEDGMENT

The author thanks to all those who sup-
port in the realization of this article. In addition,
the authors also greatly appreciate the efforts of
colleagues who have shared their knowledge and
assisted the authors in various ways during this
research. Lastly, the author would like to express
his deepest gratitude to the family for their unwa-
vering encouragement during this journey.

REFERENCES

Ames, H., Glenton, C., & Lewin, S. (2019). Purposive
sampling in a qualitative evidence synthesis: A
worked example from a synthesis on parental
perceptions of vaccination communication.
BMC Medical Research Methodology, 19(1), 1-9.
https://doi.org/10.1186/512874-019-0665-4

Butt, H., Jamil, M., Wang, J. Y., Al-Babili, S., & Mah-
fouz, M. (2018). Engineering plant architec-
ture via CRISPR/Cas9-mediated alteration of
strigolactone biosynthesis. BMC Plant Biology,
18(1), 1-9. https://doi.org/10.1186/s12870-
018-1387-1

Febi, A., Sari, P., Dwi, P., Putra, A., & Wahyuni, D.
(2023). Eksplorasi Engineering and Science Perfor-
mance Siswa SMP pada Materi Kalor dan Perpin-
dahannya Ditinjau dari Perbedaan Gender. 4(1),
9-21.

Hasasiyah, S. H., Hutomo, B. A., Subali, B., & Mar-
woto, P. (2019). Analisis Kemampuan Literasi
Sains Siswa SMP pada Materi Sirkulasi Darah.
Jurnal Penelitian Pendidikan IPA, 6(1), 5. https://
doi.org/10.29303/jppipa.v6il.193

Jovanovic, J., & King, S. S. (1998). Boys and girls in the
performance-based science classroom: Who's
doing the performing? American Educational
Research Journal, 35(3), 477-496. https://doi.
org/10.3102/00028312035003477

Komalasari, B. S., Jufri, A. W., & Santoso, D. (2019).
Pengembangan Bahan Ajar IPA Berbasis
Inkuiri Terbimbing untuk Meningkatkan Liter-
asi Sains. Jurnal Penelitian Pendidikan IPA, 5(2),
219-227.  https://doi.org/10.29303/jppipa.
v5i2.279

Putra, P. D. A., Sulaeman, N. F., Lesmono, A. D., Ku-
mano, Y., & Fadzil, H. B. M. (2023). Gender
roles in engineering design process activity: A
small group exploration through collaborative
argumentation. Kasetsart Journal of Social Sci-
ences, 44, 251-256.

126


https://doi.org/10.1186/s12870-018-1387-1
https://doi.org/10.1186/s12870-018-1387-1

Ifatur Rohmawati, et al. / Unnes Science Education Journal 12 (3) (2023) 122-127

Putra, P. D. A., Sulaeman, N. F., Supeno, & Wahyuni,
S. (2023). Exploring Students’ Critical Think-
ing Skills Using the Engineering Design Pro-
cess in a Physics Classroom. Asia-Pacific Edu-
cation Researcher, 32(1), 141-149. https://doi.
org/10.1007/s40299-021-00640-3

Mekarisce, A. A. (2020). Teknik Pemeriksaan Keabsa-
han Data pada Penelitian Kualitatif di Bidang
Kesehatan Masyarakat. JURNAL ILMIAH KE-
SEHATAN MASYARAKAT : Media Komunikasi
Komunitas Kesehatan Masyarakat, 12(3), 145-
151. https://doi.org/10.52022/jikm.v12i3.102

Mingoa, J. 1., & Abocejo, F. T. (2021). Science Per-
formance and Scholastic Aptitude of Grade 9
Learners. European Journal of Education Studies,
8(3), 342-358. https://doi.org/10.46827/¢ejes.
v8i3.3660

Mora, H., Signes-Pont, M. T., Fuster-Guillo, A., &
Pertegal-Felices, M. L. (2020). A collaborative
working model for enhancing the learning pro-
cess of science & engineering students. Comput-
ers in Human Behavior, 103, 140-150. https://
doi.org/10.1016/j.chb.2019.09.008

Muhlisin, A., Hidayani, L., & Juliyanto, E. (2023). E-
Comic Science Integrated with PBL Model to
Improve Problem Solving Skills. Jurnal Peneli-
tian Pendidikan IPA, 9(1), 360-368. https://doi.
org/10.29303/jppipa.v9il.1676

Nurhidayati, S. (2019). Pengintegrasian Potensi Lokal
Pada Mata Kuliah Pendidikan Karakter Untuk
Meningkatkan Hasil Belajar Dan Rasa Hormat
Mahasiswa Terhadap Lingkungan. JUPE : Jur-
nal Pendidikan Mandala, 4(4), 0-5. https://doi.
org/10.36312/jupe.v4i4.995

Panggabean, F., Simanjuntak, M. P., Florenza, M.,
Sinaga, L., & Rahmadani, S. (2021). Analisis
Peran Media Video Pembelajaran dalam Me-
ningkatkan Hasil Belajar IPA SMP [Analysis
of the Role of Learning Video Media in Im-
proving Middle School Science Learning Out-
comes)]. Jurnal Pendidikan Pembelajaran IPA In-

donesia (JPPIPA), 2(1), 7-12.

Sari, W. M., Asrizal*, A., & Afrizon, R. (2022). Efek
Bahan Ajar IPA Terpadu Sistem Pernapasan
dan Ekskresi Terintegrasi Strategi CTL pada
Kinerja Akademik Siswa SMP. Jurnal Pendidi-
kan Sains Indonesia, 10(1), 59-72. https://doi.
org/10.24815/jpsi.v10i1.21737

Shofia. (2019). Profil Keterampilan Proses Sains ( Kps
) Mahasiswa Pendidikan Biologi Ditinjau Dari
Kemampuan Akademik Profile of Science Pro-
cess Skills in Biology Education ( Case Study
At a University in Surakarta ). Didaktika Biologi:
Jurnal Penelitian Pendidikan Biologi, 3, 49-56.

Ulum, M. B., Putra, P. D. A., & Nuraini, L. (2021).
Identifikasi penggunaan EDP (Engineering
Design Process) dalam berpikir engineer siswa
SMA melalui Lembar Kerja Siswa (LKS). Jur-
nal Riset Dan Kajian Pendidikan Fisika, 8(2), 53.
https://doi.org/10.12928/jrkpf.v8i2.20753

Wieselmann, J. R., Dare, E. A., Ring-Whalen, E. A.,
& Roehrig, G. H. (2020). “I just do what the
boys tell me”: Exploring small group student
interactions in an integrated STEM unit. Jour-
nal of Research in Science Teaching, 57(1), 112—
144. https://doi.org/10.1002/tea.21587

Wicaksono, B., Iduwin, T., Mayasari, D., Putri, P. S,
& Yuhanah, T. (2019). Edukasi Alat Penjernih
Air Sederhana Sebagai Upaya Pemenuhan
Kebutuhan Air Bersih. Terang, 2(1), 43-52.
https://doi.org/10.33322/terang.v2i1.536

Winangun, I. M. A. (2022). Analisis Problematika
Proses Pembelajaran IPA di Sekolah Dasar.
Edukasi: Jurnal Pendidikan Dasar, 3(1), 37.
https://doi.org/10.55115/edukasi.v3il.2294

Zahroh, I. F. (2020). Integrasi Nilai-Nilai Islam Dalam
Pembelajaran Ips Di Mi. Al-Mungidz : Jurnal
Kajian Keislaman, 8(1), 90-103. https://doi.
org/10.52802/amk.v8i1.189

Yin, R. K. 2018. Case Study Research and Applications:
Design and Methods. Edisi 6. Sage

Publications.

127



