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ABSTRACT

An e-worksheets can guide students in their activities in science learning and also develop the
personality “Profil Pelajar Pancasila” (Pancasila characters). This study aims to develop and
describe the eligibility of e-worksheets integrated “Profil Pelajar Pancasila” on Human
Circulatory System materials grade X1 in terms of the validity, practicality, and effectiveness
aspects. E-worksheets developed based on the development model proposed by Thiagarajan et
al. (1974) known as 4-D model, consists of define, design, develop, and disseminate. Data
collected from the instrument consists of quantitative and qualitative. All data in this research
will be described with descriptive approach analysis. Results showed that the validation by
material expert obtained with very valid interpretation, media expert obtained with very valid
interpretation, praticality by student grade XI IPA 4 at SMA Negeri 2 Tanjungpinang obtained
very pratical interpretation also by 6 Biology teacher obtained very practical interpretation.
Furthermore, effectiveness assesment carried out using N-gain obtained 0,629 value with very
effective interpretation categorized medium. In conclusion, e-worksheets integrated “Profil
Pelajar Pancasila” on Human Circulatory System materials grade XI stated to be very valid,
practical, and effective used in Biology learning.

Keywords: e-worksheets, human circulatory system, profil pelajar Pancasila.

INTRODUCTION

The 21%-century civilization brings very significant changes. These things include the
transformation of knowledges, informations, also to technologies (Muyambo-Goto et al., 2023).
To be adaptive in the 21%-century civilization, we are required to be able to understand
technology and information systems according to the trends (Suryaningsih & Nurlita, 2021). It
is unavoidable and has become a characteristic (Sudarma, 2021). The presence of technology is
expected to facilitate the resolution of problems in human life which became known as the
concept of society 5.0. This is an idea that describes how technology coexists with humans to
improve the quality of life in a sustainable manner (Sugiono, 2020). In aspect of the
education especially on Indonesia, utilizing technology in sciences learning has increased rapidly
during the pandemic of Covid-19 to present. This is a major transformation in education on
Indonesia because the previous learning is face-to-face learning system changed into online
learning (Lathifah et al., 2021; Mutaginah & Hidayatullah, 2020; Sholichin et al., 2021). The
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transformation causes changes and challenges for teacher or pre-teacher in design to evaluate
learning that impact to learning outcomes consists of 3 domain, i.e. cognitive, affective, and
psychomotor (Farida, 2017). One of the learning tools that affect learning outcomes is student
worksheet (Y.-H. Lee et al., 2014; Suprihatin & Manik, 2020; Zukmadini et al., 2022).

Student worksheets is a learning media in the form of sheets containing tasks that must be
done by students related to the material being studied and followed by instructions for use
(Aditama et al., 2019; Kosasih, 2021; Tim Prodi Pendidikan Sosiologi FIS UNR & Forum
MGMP Sosiologi D. I. Yogyakarta, 2019; Turama, 2022). There is 2 type of science student
worksheets, i. e. experimental and non-experimental (Fadiawati & Fauzi, 2016). Student
worksheets can be presented digitally, which is called e-worksheets. There are many influences
in utilizing e-worksheets for students on learning, e. g. enhance learn interest, attention, and
student argue ability (Koderi et al., 2020; Witri & Hasibuan, 2020), enhance student motivation
(Fina et al., 2022; Lathifah et al., 2021), facilitate students in the formation of concepts
independently and train critical thinking skills (Lestari & Muchlis, 2021), save times for teacher
(Syafitri, 2020), used in learning anytime and everywhere (JK & Yuliani, 2021), and develop
21st-century skills (Kusno & Setyaningsih, 2021).

E-worksheet becomes a learning guide that can also facilitate to grow students' character.
Currently, the “Profil Pelajar Pancasila” is the goal of Indonesian national education, therefore
e-worksheet developed by teachers in schools needs to facilitate students in forming the character
of “Profil Pelajar Pancasila”. It consists of 6 dimensions, i. e. 1) have faith, fear the almighty
God, and have good morals glorious (beriman, bertakwa kepada Tuhan Yang Maha Esa, dan
berahlak mulia), 2) global diversity (berkebhinekaan global), 3) cooperate (bergotong royong),
4) independent (mandiri), 5) critical thinking (bernalar kritis), and 6) creative (kreatif) (Kepala
Badan Standar, Kurikulum, dan Asesmen Pendidikan Kemdikbudristek, 2022). Profil Pelajar
Pancasila aim to form Indonesian students who are globally competitive and apply the values of
Pancasila ideology.

SMA Negeri 2 Tanjungpinang is one of the senior high school in Tanjungpinang City,
Riau Islands Province that applies technology for post-pandemic of Covid-19 learning recovery.
Based on the post-pandemic of Covid-19 observation, the school has facillities to support
electronic-based learning activities, students are allowed to use mobile phone, the internet
network (WiFi) is available evenly, and the learning has been integrated into the learning
management system (LMS). However, electronic-based learning has not been utilized optimally.
Based on interviews with the vice principal in curriculum, the school has been implemented
Curriculum of Merdeka for the grade X and Curriculum of 2013 (Kurtilas) for the grade XI
also XII. They reveal that after pandemic Covid-19, students tend to be in groups, showing an
insensitive attitude towards the environment and reduced mutual cooperation between
individual. Futhermore, one of the biology teacher known teach in grade XI reveal that students
more interested when learning is packaged concisely and based on electronics as her experienced
during teaching biology learning at that school.
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To get more information for this research, distribution questionnaire about the needs of
teaching materials has distributed to 40 students at grade XI IPA. The results showed that 19
students (47.5%) very interested, 15 students (37.5%) interested, 6 students (15%) quite
interested, and no one answered not interested with using electronic teaching materials in biology
learning. Based on the biology materials analysis, it showed the students respond that biology
learning materials are often difficult to understand studied sequentially from the human
circulatory system (25%), cells and theory of development (20%), structure and function of
animal tissue (20%), structure and function of plant tissues (17.5%), human movement system
(12.5%), and the rest of the human digestive system. Data shows the order of the material which
is difficult for students to understand according to what is stated by Sudarisman (2015),
Rustaman (2017), and Momsen et al. (2022) that in addition to studying concrete phenomena,
learning biology also examines abstract phenomena so that it requires an understanding referring
to systems and systems thinking. Organ systems is material in biology learning that requires
ability think critically, logically, and analytically, e. g. human circulatory system.

There is some reports from other researcher that relevance with this paper, Nadhiroh
(2018) with her research on the development of student worksheets based on higher order
thinking skills (HOTS) on Thermodynamics material. The results show the feasibility aspect of
the material with a percentage of 92% (very valid), the media feasibility aspect with a percentage
of 100% (very valid), and the feasibility test with a percentage of 89% (very practical).
Furthermore, Arifin (2022) with his research on the development of interactive e-worksheets
Liveworksheets based on Contextual Teaching and Learning (CTL) on Petroleum materials.

The results show from the aspect of student user response with a percentage of 88% (very
practical) while teachers with a percentage of 84% (very practical), aspects of content and
appearance with a percentage of 87% (very valid), and CTL aspects with a percentage of 82%
(very valid). Last, Mumtaza (2021) with his research on the development of student worksheets
based on science process skills on the Excretion System concept. The results show the validation
aspect with a percentage of 85.4% (very valid), the readability aspect with a percentage of
92.01% (very valid), and the testing aspect with a percentage of 87.42% (very practical).

Based on the description that has been described, the aim of the research is to develop and
describe the eligibility of e-worksheets integrated “Profil Pelajar Pancasila” on Human
Circulatory System materials grade X1 in terms of the validity, practicality, and effectiveness
aspects. Several things need to know that the worksheets integrated with the “Profil Pelajar
Pancasila” are not only oriented towards cognitive outcomes but also psychomotor and affective
outcomes. The profile integrated in the e-worksheets consists of 6 dimensions of the “Profil
Pelajar Pancasila” the learning steps in the e-worksheets. So, it becomes a good and positive
habit for students.

METHOD

The type of study is research and development (R & D). This type of research is carried
out with the aim of producing a product, test its effectiveness, and provide benefits (Neolaka,
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2016; Sa'adah & Wahyu, 2022; Sugiyono, 2013). Research was conducted from September 2022
to December 2022 in Tanjungpinang City, Riau Islands Province. The population of the research
is all students in grade XI IPA at SMA Negeri 2 Tanjungpinang with sampling technique used
is simple random sampling.

The research procedure consist of 4 stages, namely define, design, develop, and
disseminate. It also known as 4-D model proposed by Thiagarajan et al. (1974). Define, first
stage that carried out the aim of establishing and defining requirement of analytical learning. The
define stage consist of front-end analysis, learner analysis, concept analysis, task analysis, and
specifying instructional objectives. Design, second stage that carried out for design prototypes
of teaching materials. The design stage consists of constructing criterion-referenced test, media
selection, format selection, and initial design. Develop, third stage that implemented to produce
the product of development. The develop stage consists of expert appraisal and development
testing. Disseminate, last stage that can be continue if the product has achieved consistent results
and positive comments from the experts. The disseminate stage consists of validation testing,
packaging, diffusion and adoption.

Instruments form of this research is validity of learning media expert questionnaire sheets,
validity of materials expert questionnaire sheets, e-worksheets practical questionnaire sheets,
and e-worksheets effectiveness sheets. All data in this research collected by using Likert’s scale
(see Table 1 and Table 2). Futhermore, in effectiveness sheets also use test by multiple choice
and essay. The data collected from the instrument consists of quantitative and qualitative. All
data in this research will be described with descriptive approach analysis.

Table 1. Media and materials assesment criteria of validity

Interpretation Score Percentage
Very Valid 4 75 % - 100%
Valid 3 50% - 74%
Not Valid 2 25% - 49%
Very Not Valid 1 0% - 24%

Source: modification from Sugiyono (2013)

Table 2. E-worksheets assesment criteria of practicality

Interpretation Score Percentage
Very Practical 4 75 % - 100%
Practical 3 50% - 74%
Not Practical 2 25% - 49%
Very Not Practical 1 0% - 24%

Source: modification from Sugiyono (2013)
The results of media and material validation by experts and the results of practicality by
students and teachers will be calculate for the feasibility according to Riduwan (2016) as follows:
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x 1009
N.LR %

Annotation:

K =feasibility percentage

F = total of respondents’ answers

N = highest score in the questionnaire

| = total of questions in the questionnaire
R = total of respondents

Calculation of the validity and practicality results will interpret according to Table 1 for
media and material validity. Then, Table 2 also used to interpret the students and teachers
practicality results.

Effectivenes of the e-worksheets will used the N-gain formula to analysis. Researchers
will have pre-test for the students before using the e-worksheets. Besides, after students using
the e-worksheets will have the post-test. Data collected from pre-test and post-test will calculate
with with N-gain formula according to Sundayana (2015) as follows:

Post test — Pre test
Max Score — Pre test

N — gain =

Annotation:

N-gain = results of N-gain formula score

Post test = post test score (after using e-worksheets)

Pre test = pre test score (before using e-worksheets)

Max score = total maximum score from test

Calculation of the effectiveness will interpret according to Table 3

Table 3. E-worksheets assesment criteria of effectiveness

N-gain Score Range Interpretation
N-gain>0,7 High
0,3 <N-gain< 0,7 Medium
N-gain < 0,3 Low

Source: Sundayana (2015)

RESULT AND DISCUSSION

Define, first stage that carried out the aim of establishing and defining requirement of
analytical learning. Front-end analysis revealed that learning at SMA Negeri 2 Tanjungpinang
provides internet access evenly in every class (WiFi), allows students to access smartphones, the
school is in transition from the 2013 Curriculum to the Merdeka Curriculum, learning has been
integrated with the learning management system (LMS), teachers still using PowerPoint media
and YouTube videos in learning which creates a lack of variety in learning, and post-pandemic
Covid-19 has changed social interactions among fellow students. In addition, most students
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stated that they were very interested in using digital teaching materials in learning that were
packaged in a concise form, e. g. e-worksheets.

E-worksheets can display a combination of text, animation, video, images and navigation
that can attract attention and optimize the learning process (Koderi et al., 2020). Apriyani et al.
(2022) revealed that e-worksheets are increasingly in demand because there is no longer any
reason for students not to bring worksheets because they can be accessed via smartphones (e-
worksheets), can be an emergency media like during the previous Covid-19 pandemic, and can
increase students' interest in reading because of variations. Analysis of the needs for the
development of teaching materials on the material aspect, students stated that the circulatory
system is material that has a level of difficulty to understand from other biology material studied
in odd semesters.

Learner analysis carried out showed the distribution of students in grade XI with an age
range of 16-18 years. They have used education technology during the Covid-19 pandemic until
present. According to Meriyati (2015) that the age range of 16 to 18 years can be categorized in
the stage of the formal operational development period. This stage of development is
characterized by children being able to think abstractly and logically, hypothetico-deductive and
inductive types of scientific thinking have begun to develop, children have been able to draw
conclusions, interpret and develop hypotheses. The concepts included in the e-worksheets are
based on decree of the Head of Education Standards, Curriculum and Assessment Agency,
Indonesia Republic Ministry of Education, Culture, Research and Technology number
008/H/KR/2022 concerning learning outcomes in early childhood education, primary education
levels, and secondary levels in the Merdeka Curriculum. The biology learning outcomes
achieved in e-worksheets can be seen in Figure 2. The assignments contained in the e-worksheets
use activities with a scientific approach that are integrated with the “Profil Pelajar Pancasila”.
Specifying instructional objectives of the e-worksheets also can be seen in Figure 3.
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Design, second stage that carried out for design prototypes of teaching materials. Before
developing e-worksheets, it is necessary to carry out a constructing criterion-referenced test
which will be used as an instrument for product effectiveness at the end of the research which
consists of 20 questionnaire forms, 10 multiple choice forms, and 1 essay form. The selection of
media used for development is Canva (designing worksheets templates) and Liveworksheets
(interactive e-worksheets display). Format selection for e-worksheets includes design concepts,
selection of strategy, approach, methods to learning resources. E-worksheets are developed with
a scientific approach that is integrated with the “Profil Pelajar Pancasila” based on the Merdeka
Curriculum. Type of the e-worksheets is non-experimental with format consists of cover (see
Figure 1), introduction of “Profil Pelajar Pancasila”, learning outcomes, learning objectives, user
directions for use, learning activities (observing, questioning, experimenting, asscociating, and
communicating), and assessment.

Implications of integrated “Profil Pelajar Pancasila” according to Rusnaini et al. (2021)
have implications for the formation of students' personal resilience with the aim of maintaining
the nation's noble and moral values, readiness to become global citizens, realizing social justice,
and achieving 21%-century competence. Futhermore, learning activities in the e-worksheets are
carried out in heterogeneous groups in the form of discussions to solve a problem. In addition,
the learning resources used in the development of e-worksheets come from books, ebooks,
articles, internet sources, and YouTube videos. The initial design is carried out and then prepared
for the validation process with experts.
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Develop, third stage that implemented to produce the product of development, i.e. e-
worksheets integrated “Profil Pelajar Pancasila” on Human Circulatory System materials grade
XI. Results of expert appraisal consists of media and materials experts, known as validation.
Media validation based on 3 aspects of assessment. Simplicity aspects get a percentage of
97.92% (very valid), technical and integration aspects get a percentage of 97.22% (very valid),
and aspects of emphasis and balance get a percentage of 96.67% (very valid). Overall, the media
validation results obtained a final score of 97.27% (very valid). There are suggestions and
comments for product revision developed by researchers from media experts consist of changing
the color of the page number section, the neatness of interactive boxes when displayed on
Liveworksheets, activating access links to be able to submit assignments externally, and adding
instructions for working on questions. According to Arsyad (2015) that determination of color
in visuals is very vital because it can give the impression of separation or emphasis and can build
integration.

Materials validation based on 3 aspects of assessment. The content and construction
aspects get a percentage of 95.83% (very valid), the “Profil Pelajar Pancasila” aspect gets a
percentage of 95.83% (very valid), and the language aspect gets a percentage of 87.5% (very
valid). Overall, the materials validation results obtained a final score of 93.05% (very valid).
There are suggestions and comments for product revision developed by researchers from
material experts consisting of typos on several pages, displaying information about the
dimensions of the “Profil Pelajar Pancasila”, activating links for external reference materials,
simplifying the language used in e-worksheets, and adjusting to the level. According to
Fadiawati & Fauzi (2016) that for good e-worksheets, it is necessary to fulfill 3 requirements, i.
e. didactic, construction and technical elements.
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Products that have been stated valid, then carried out development trials on students and
biology teachers with 4 aspects of assessment. Tests on students were carried out on 42 students
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of class XI IPA 4 SMA Negeri 2 Tanjungpinang. Based on the ease of use aspect, the percentage
is 82.73% (very practical), the compatibility aspect with school facilities is 85.71% (very
practical), the durability and repair aspects are 83.33% (very practical), and grammatical aspects
and the attractiveness of the presentation get a percentage of 83.43% (very practical). Overall,
development testing for students obtained a final score of 83.80% (very practical). There are
suggestions and comments for further consideration to researchers from students, e. g. e-
worksheets can be further developed on other biology material, the Youtube videos are shown
in Indonesian, reproduce pictures or illustrations, the video duration is standard, the product
makes it easier for students because it is quite accessible from smartphone, and assessments can
be made in more variations, not only in the form of essays. The reasons for researchers using
YouTube videos (see Figure 5 and Figure 6) in e-worksheets are in line with the results of
research by Mujianto (2019) that the use of YouTube videos increases motivation and interest in
learning.

The trial was also carried out on 6 teachers with 2 teachers from SMA Negeri 2
Tanjungpinang, 1 teacher from SMAIT Taruna Ar Risalah, 1 teacher from MAN Bintan, 1
teacher from SMA Negeri 2 Singkep, and 1 teacher from SMA Negeri 3 Batam. Based on the
ease of use aspect, the percentage is 89,58% (very practical), the compatibility aspect with school
facilities is 88% (very practical), the durability and repair aspects are 100% (very practical), and
grammatical aspects and the attractiveness of the presentation get a percentage of 91,67% (very
practical). According to Arifin (2022) in product trials (development testing), if the more
respondents are obtained, the results of processing the data obtained will also be better. Overall,
development testing for teachers obtained a final score of 92,19% (very practical). There are
suggestions and comments for further consideration to researchers from teachers, e. g. the
language used can be adapted to the development of students, if using English in the video. It is
necessary to include subtitles, researchers can develop and continue on other biological material,
and also can work together with Biology MGMP (Biology Teacher Working Group) in
Tanjungpinang.

Disseminate, last stage that can be continue if the product has achieved consistent results
and positive comments from the experts. Validation testing at this stage is to determine the
achievement of the learning objectives that have been designed, whether there is an increase in
learning outcomes as proposed by Thiagarajan et al (1974) referring to the meaning of product
development effectiveness. The effectiveness of using e-worksheets is carried out using the N-
gain formula by comparing the results of the pre-test with the post-test. The results show the
value obtained is 0.629 with a medium categorized interpretation. It shows that the use of e-
worksheets integration of “Profil Pelajar Pancasila” on Human Circulatory System materials in
grade XI stated to be effectively used in biology learning. It means the e-worksheets enhance the
cognitive, affective, and psychomotor.

Based on the 4D development research model, products that have been done developed
need to be packaged before being distributed in the education community. The packaging of e-
worksheets is using the Liveworksheets platform (https://www.liveworksheets.com) in the form
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of a workbook, so it requires a username and password to access it. It means the product
packaged in database form. Liveworksheets is a web-based and mobile-based service platform
that allows the transformation of printed worksheets to be packaged in an online interactive form
and autocorrection (Prabjandee, 2023). Some of the advantages of using Liveworksheets, i. e.
students don't need to bring printed materials, just use a smartphone, there are interactive
features, work online in real time (Dewanto, 2023), a simple platform and doesn't spend a lot of
internet network quota with good accessibility (Rhosyida et al., 2021), add videos from Youtube
as well as be able to load interactive fill fields directly (Arifin, 2022). The final stage ends in the
diffusion and adoption of e-worksheets. Products distributed in several schools in Riau Islands
Province, e. g. SMA Negeri 2 Tanjungpinang, SMA Negeri 4 Tanjungpinang, SMAIT Ar
Risalah, MAN Bintan, SMA Negeri 2 Singkep, dan SMA Negeri 3 Batam. In addition,
researchers also facilitate the diffusion and adoption of e-worksheets by posting on personal
blogs with the address https://www.dewanto-edu.my.id/2022/12/e-Ikpd-bermuatan-profil-
pelajar.html. Dissemination using personal blogs can also be controlled by researchers and blogs
can be used for researcher feedback to readers and further researchers who are interested in the
same topic as this research.

CONCLUSION

E-worksheets integrated “Profil Pelajar Pancasila” on Human Circulatory System
materials grade XI stated to be very valid, practical, and effective. This e-worksheets were
developed to improve learning outcomes in 3 domains consists of cognitive, affective and
psychomotor. Utilizing this type of e-worksheet requires an internet connection because it is
designed to be done online in real time. So the factor of internet connection availability and
devices (min. smartphone) is a consideration using Liveworksheets-based electronic worksheets.
Furthermore, to develop Indonesian students who are globally competitive and behave in
accordance with Pancasila values, it is also necessary to apply other biology learning materials
in a sustainable manner.
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