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Abstract: This study aims to describe the quality of E-student worksheet on the concept of
vertebrate based on critical thinking in senior hight school. The development research used
the Tessmer formative evaluation design, namely: 1) self-evaluation; 2) expert reviews; 3)
one-to-one evaluation; 4) small group evaluation; and 5) field test evaluation, but in this study
only up to small group evaluation. The validity test subjects were three experts, the individual
test subjects were three students of class X Senior High School and the small group test
subjects were four students in the same class. Expectancy practicality data is obtained from
student responses using the expectation practicality assessment sheet instrument. Expected
effectiveness data is obtained from the results of the assessment of students’ critical thinking
skills through the E-student worksheet. The effectiveness of expectations based on the
assessment of critical thinking skills in the interpretation aspect obtained a good category,
while other aspects including analysis, inference, explanation and self-regulation obtained a
very good category. Thus, the quality E-student worksheet on the concept of vertebrate based
on critical thinking in senior hight school has a very good category.

Keywords: Critical Thinking Skills, E-Student Worksheet, Development Research,
Vertebrates

Article History:

Received: 14 January 2023; Revised: 12 March 2023; Accepted: 20 March 2023; Published: 30 March 2023
Citation (APA Style):

Erina, Zaini, M., & Kapsul, K. The Quality of E-Student Worksheet on the Concept of Vertebrate Based on
Critical Thinking Skill in Senior High School Level. Islamic Journal of Integrated Science Education (1JISE),
2(1), 16-29. https://doi.org/10.30762/ijise.v2i1.891

©00

Copyright: © 2023 Program Studi Tadris [PA, Fakultas Tarbiyah, Institut Agama Islam Negeri (IAIN) Kediri.
Submitted for possible open access publication under the terms and conditions of the Creative Commons Attribution -
ShareAlike 4.0 International License (CC BY SA) license (https://creativecommons.org/licenses/by-sa/4.0/).

Erinaet.al., 2023



https://doi.org/10.30762/ijise.v2i1.891
https://jurnalfaktarbiyah.iainkediri.ac.id/index.php/ijise
mailto:erinaryadhi27@gmail.com
https://doi.org/10.30762/ijise.v2i1.891
https://creativecommons.org/licenses/by-sa/4.0/

Islamic Journal of Integrated Science Education (IJISE), Vol. 1 No. 1, March 2023, pp. 16-29
DOI: https://doi.org/10.30762/ijise.v2i1.891

INTRODUCTION

The 21% century is called the century of information technology, knowledge,
globalization and the 4.0 industrial revolution. Changes occur very quickly and are difficult to
predict in every aspect of life in this century, including the direction and goals of education.
According to Trilling & Fadel (2009) 21% century education is digital era education with the
aim of forming a generation that is skilled at using technology and life skills (hard skills and
soft skills).

21%t century skills are skills that everyone needs to be able to face the challenges and
problems of life. (Zubaidah et al., 2017) explains that these skills are in line with the 4 pillars
of life, namely learning to know, learning to do, learning to be and learning to live together.
These pillars contain specific skills that need to be empowered in learning, such as critical
thinking, problem solving, metacognition, communication, collaboration, innovation and
creation, information literacy, and various other skills. In this case, critical thinking skills are
one of the demands of 21% century learning.

Critical thinking is a skill to facilitate the right decision making. Facione (1990)
suggests critical thinking indicators which include interpretation, analysis, evaluation,
inference, explanation, and self-regulation. The learning theory that underlies critical thinking
skills is constructivism theory. According to Suparno (1996) constructivism learning is
intended so that students are active and constructive in learning. During constructivism
learning, students construct their own understanding of the knowledge they have learned so
that they can develop critical thinking skills.

One of the efforts to improve critical thinking skills is by providing learning tools, such
as curriculum, lesson plans, learning media, teaching materials and student worksheets. The
covid-19 pandemic adds new problems in the world of education. A well-designed 2013
curriculum was forced to not be implemented optimally and learning had to be done online
(online). Teachers can select essential knowledge and core skills and then embed critical
thinking into the curriculum, unit, or lesson plan (Greenstein, 2012),

Teachers must be smart in choosing the media that will be used in the learning process
so that students do not miss the material during the covid-19 pandemic. Sari (2019) explains
that learning media in the form of E-student worksheets can be used to optimize teaching and
learning activities that cannot be done face-to-face in class. E-Student worksheets known as

teaching materials can function as learning media because they not only present material, but
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are also equipped with media to strengthen students' understanding. The advantage of E-
student worksheets compared to printed E-student worksheets is that they are able to display
video, audio and image features that will help students visualize abstract material.

According to Hagsari (2014) E-student worksheet or hereinafter abbreviated as E-
student worksheet is a work guide that can be viewed through computers, notebooks and
smartphones. There are many platforms that can be used to create E-student worksheets, one
of which is Liveworksheets. Amtari et al. (2017) states liveworksheets as an E-worksheet
website that contains information in the form of digital data in the form of text, images, video,
audio, and other animations. Students can access the material that has been provided on this
website without being limited by space and time so that learning is more flexible.

Vertebrates sub concept is one of the important Biology material to be developed.
Alfiyah (2018) states that vertebrate material is material that is often included in exam
questions so that every student must be able to master it. Objects of vertebrate material are
easy to find in the surrounding environment, but in studying it an effective and efficient media
is needed with complete information and can visualize the material. Currently, the Vertebrates
E-student worksheet material is still limited and has the opportunity to be developed.

Previous studies about E-student worksheet on the concept of vertebrate based on
critical thinking have been done. These studies include the development of E-student
worksheet on environmental pollution to improve critical thinking skills of junior high school
students (Wahyuni et. al., 2021), worksheets on environmental pollution E-student
development for middle schoolers to improve their critical thinking (Haron et al., 2022),
development of e-student worksheets in the form of picture stories using live worksheets in
primary schools (Pulungan et al.,, 2022), and developing interactive electronic student
worksheets through discovery learning and critical thinking skills during pandemic era
(Subekti & Prahmana, 2021). These studies generally discuss how E-student worksheets
improve students' critical thinking skills. While the E-student worksheet research conducted
in this study was to find out how the quality of E-student worksheets based on critical
thinking.

Based on this background, the researcher was interested in examining the quality of the
vertebrate concept based critical thinking E-student worksheet in senior high school by using
the practical expectations assessment sheet instrument. This study aims to describe the quality

of the vertebrate concept-based E-student worksheet in high school. The quality of the E-
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student worksheet on the concept of vertebrates based on critical thinking in this study was
known through student responses using the practical expectations assessment sheet

instrument.

METHOD

This type of research includes development research using the Tessmer (1993) design
with formative evaluation steps, namely: 1) self-evaluation; 2) expert review; 3) individual
test (one-to-one); and 4) group test smallgroup, but in this study only up to smallgroup
evaluation.

The research was carried out for five months (February 2021-June 2021). The research
was conducted at Senior High School 1 Sungai Tabuk JI. Guerrilla, Gudang Hirang, RT. 3
Keramat, Kec. Sungai Tabuk, Kab. Banjar, South Kalimantan 70653. This school was chosen
by considering the application of advanced information and communication technology, the
network to access the internet is smooth, and the use of learning applications such as Google
Meeting is well known by students.

The research subjects were small group test subjects which included four students of
class X Mathematics and Science 1 at Senior High School Sungai Tabuk in the even semester
of 2020/2021. Research subjects were determined based on different academic abilities and
were taken heterogeneously. The research data was obtained from the instrument in the form
of a sheet of practical expectations and the effectiveness of expectations. The data collection

technique used an assessment sheet. Data analysis was done descriptively.

FINDING AND DISCUSSION
Finding

There are five E-student worksheets for vertebrate sub-concepts produced with each
topic, namely: 1) pisces; 2) amphibians; 3) reptiles; 4) aves; and 5) mammals. Research on the
development of the vertebrate sub-concept E-student worksheet has produced a pre-prototype
with product quality indicators, namely expected practicality and expected effectiveness.
Figure 1 shows the cover image for E-student worksheets. The cover looks attractive with the
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title E-student worksheets and includes pictures of animals, namely fish, amphibians, reptiles,

birds and mammals according to the material contained therein.

SEMBAR BRI FREVIRTR D
BAARTRANIE I

VERTEBRATA

Pinbagt BMASMA Balos X MIFA  Samanint 1Yl

Plawsns 1Vh
Erime (1T 000)

FROURAM ATUDI FENDIMEAY Moo
FTURUSAN PRSIV IOEAN MATEMATIRA AN IFA
FARULTAN REGUNUAN DAN LMY FINIIIIEAN

LRIYERMITAS LAMBALUNL MANLAURYY
BANIARMANMIV
N

Figure 1. Cover image for E-student worksheets

Practicality of Expectations

The practical expectation test of E-student worksheet draft 3 was carried out by 4
students of class X Mathematics and Science 1 at Senior High School 1 Sungai Tabuk. The
practicality of expectations is carried out at the small group evaluation stage. Zulyusri et al.
(2017) stated that the small group test aims to determine the practicality of the product being
developed. Plomp & Nieveen (2007) explain that a product is said to be practical if the results
of the development show that users find the product useful and easy to use. The purpose of
the practicality of expectations is that a product is expected to be useful according to the plan
when tested. The summary of the practical expectations of the E-student worksheet is

presented in Table 1.
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Table 1. Average practicality test results of E-student worksheet

No. Aspects E-Student Worksheet Total  Average
I I i v \Y

1 Content is easy 100 100 100 100 100 500 100
to learn and
understand.
2 Commands 100 100 100 100 100 500 100
given to
acquire skills
(such as
observing,
experimenting,
etc.) are
understandable.
3 There is 100 100 100 100 100 500 100
sufficient time
to study.
a. Content 100 100 100 100 100 500 100
related to
(equipment,
method,
source of
material) is
known
beforehand.
b. Methods of 75 100 100 100 100 475 95
learning
(such as
orders/tasks)
have been
implemented
before.
c. Fun learning 100 100 100 100 100 500 100
atmosphere.
4 Interesting 100 100 100 100 100 500 100
learning
materials to
learn.

Overall Average of e-Student Worksheets (%) 99,29

Category Very
good

Description:

1. Category 85.00 - 100.00% (very good), 70.00 - < 85.00% (good), 50.00 - < 70.00% (poor), 00, 00
- < 50.00 (not good) adapted from Akbar (2013)

2. E-student worksheet | = Pisces, E-student worksheet 1l = Amphibia, E-student worksheet Il =
Reptiles, E-student worksheet IV = Aves, E-student worksheet V = Mammals,
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The Effectiveness of Expectations

Test of effectiveness of expectations was carried out at the small group evaluation with
the subject of 4 students of class X Mathematics and Science 1 at Senior High School 1
Sungai Tabuk. Effective in the Big Indonesian Dictionary has the meaning of effect,
influence, effect or can bring results (Depdikbud, 1990). The most important aspect of
effectiveness according to Rochmad (2012) is knowing the level or degree of product
application. The effectiveness of a teaching material is usually seen from the potential effects
in the form of the quality of learning outcomes, attitudes and motivation of students. In this
study, the expected effectiveness of the E-student worksheet was seen based on the value of
students' critical thinking skills with 5 aspects based on Facione (1990), namely interpretation,
analysis, inference, explanation, and self-regulation. The summary of the results of the

effectiveness test of the expectations of the E-student worksheet is presented in Table 2.

Table 2. Average effectiveness test results expectation of E-student worksheet

No. Aspect of Score E-Student Worksheet Average Score Category
critical Max. (%)
thinking skill l I i v Vv

Rt Rt Rt Rt Rt

1 Interpretation 14 1400 11.38 8.00 11.75 12.00 1143 82 G

2 Analysis 10 875 925 9.13 10.00 10.00 943 94 VG

3 Inference 24 20.75 21.00 21.00 22.17 2150 21.28 89 VG

4 Explanation 20 18.38 1850 19.63 20.00 19.00 19.10 96 VG

5 Self-regulation 12 1050 10.63 10.00 11.00 11.00 10.63 89 VG
Information:

1. Category 85.00 - 100.00% (very good), 70.00 - < 85.00% (good), 50.00 - < 70.00% (poor), 00.00 - <
50.00 (not good) adapted from Akbar (2013)

2. e-Student Worksheet | = Pisces (Fish), e-Student Worksheet 11 = Amphibia, e-Student Worksheet 111
= Reptiles, Student Worksheet Electronic Students IV = Aves, e-Student Worksheets V = Mammals

3. VG =very good, G = good, NG = not good
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Discussion

The results of the expected practicality test with an average score of 99.29 indicate that
the vertebrate sub-concept E-student worksheet is classified as "very good". All aspects that
students respond to, namely content, instructions given, time to study, how to teach, learning
atmosphere and learning materials are categorized as very good. This shows that the
components in the E-student worksheet are easy to learn, understand, are well known and
interesting for students. Thus, the structure of the E-student worksheet is in accordance with
the aspects specified in the expected practicality instrument. E-student worksheets that meet
the practical aspects of hope will be easier to use and understand the material by students
during the learning process. Majid (2011) explains that practical student worksheet will make
it easier for teachers (educators) to carry out learning and students can learn independently to
understand and do the tasks given.

The results of the practical expectation test with an average score of 99.29 indicate that
the vertebrate sub-concept E-student worksheet is classified as "very good". The results of
this study are supported by previous studies (Andriyani, 2018; Hariati et al., 2020; Hidayati et
al., 2020; Rahimah et al., 2020). This research developed an E-student worksheet with
excellent small group test results. The developed E-student worksheet product can be used in
the learning process because it gets a positive response from teachers and students.

The results of the expected effectiveness test show that all E-student worksheets
developed meet the expected effectiveness aspect because students are able to obtain a final
score of critical thinking skills with good and very good categories. The results of this study
are in line with the results of previous studies that the effective application of e-Student
Worksheets can make students' critical thinking better (Angkowati et al., 2018; Arafah et al.,
2012; Hariati et al., 2020; Hidayati et al., 2020; Mardhatillah et al., 2020; Rahimah et al.,
2020; Yani & Ruhimat, 2018; Zaini & Jumirah, 2016). This achievement was obtained
because the e-Student Worksheet contains questions with indicators that direct students to
perform these skills. Student Worksheet based on critical thinking skills must include
indicators of critical thinking skills in it (Sari, 2019),

In this study, the effectiveness of the expectations of the E-student worksheet is seen
based on the results of students' critical thinking skills with 5 aspects based on Facione
(1990), namely interpretation, analysis, inference, explanation, and self-regulation. The results

of the research for each aspect of critical thinking skills are described as follows:
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1. Interpretation

The calculation results from the interpretation get a score of 82% in the "good"
category. This achievement was obtained because on the E-student worksheet there are
questions with indicators that direct students to interpret, namely observing the morphology
and anatomy of vertebrate animals through video and understanding the observed images to
determine the names of the morphology and anatomy sections of vertebrate animals that are a
problem in question. According to (Nurichah et al., 2012) interpretation is the ability to
interpret and understand the meaning of a problem. Interpretation is related to the ability of
students to describe the observed object. From the results of data calculations, there is a score
with a less good category, namely 57%. These results were obtained because students had
difficulty finding internet literacy to answer interpretation questions on the E-student
worksheet I11. This difficulty is due to the fact that most of the internet literacy found does not

provide an explicit explanation.

2. Analysis

The calculation results from the analysis get a score of 94% in the "very good" category.
This achievement was obtained because on the E-student worksheet there are questions with
indicators that direct students to carry out analysis, namely analyzing the morphological and
anatomical characteristics of vertebrate animals based on the functions of the identified
morphological and anatomical parts. According to Susilowati et al. (2017) analysis is the
ability to identify true intentions and conclusions between statements, questions, concepts,

descriptions based on beliefs, decisions, experiences, reasons, information or opinions.

3. Inference

The calculation results from inference get a score of 89% in the "very good" category.
This achievement was obtained because the E-student worksheet contains questions with
indicators that direct students to make inferences, namely finding, recognizing and assessing
information as accurate evidence that supports answers. Susilowati et al. (2017) state
inference as the ability of students to identify and select the elements needed to form
reasonable conclusions or to form hypotheses by paying attention to relevant information and
reducing the consequences arising from data, statements, principles, evidence, and judgments.

opinions, descriptions, beliefs, or other forms of representation.

Erinaet.al., 2023


https://doi.org/10.30762/ijise.v2i1.891

Islamic Journal of Integrated Science Education (IJISE), Vol. 1 No. 1, March 2023, pp. 16-29
DOI: https://doi.org/10.30762/ijise.v2i1.891

4. Explanation

The calculation results of the explanation get a score of 96% in the "very good"
category. This achievement was obtained because the E-student worksheet contains questions
with indicators that direct students to explain, namely explaining the function of the
morphology and anatomy of the observed vertebrate animal. According to Anggiasari et al.
(2018) explanations are based on the ability of students to explain or express their thoughts

based on evidence, methodology and context.

5. Self-regulation

The results of the calculation of self-regulation get a score of 89% in the "very good"
category. This achievement was obtained because on the E-student worksheet there are
questions with indicators that direct students to self-regulate, namely correcting the answers
that have been given, reflecting on themselves and revealing errors or deficiencies in the
answers by correcting them. Agnafia (2019) suggests that the self-regulation aspect is related
to the ability of students to control themselves when facing a problem by analyzing and
evaluating or comparing the results of their thoughts with data and facts from the thoughts of

others.

Based on the category of interpretation and analysis aspects that increased from good to
very good, it is known that the use of E-student worksheets in learning is proven to improve
students' critical thinking skills. Astuti et al. (2017) states that one alternative that can
facilitate students to be actively involved in critical thinking is the use of E-student
worksheets based on critical thinking skills. According to Suryani et al. (2018) student
worksheet is one of the tools that teachers (educators) can use to increase the involvement of
students in the teaching and learning process so as to improve critical thinking skills
according to the demands of the 2013 curriculum. The 2013 curriculum wants a more student-
centered learning process to develop creativity, create conditions that are fun, challenging and
contextual (Irmayanti, 2015).

Hidayati (2016) states critical thinking skills when mastered by students in the learning
process, it will help determine the accuracy of information and illogical arguments to be
effective in critical thinking. Students must be guided in interpreting, analyzing, inferring,
evaluating, explaining, and self-assessing as a means of improving critical thinking skills.

Efforts to improve critical thinking skills can be done through reading skills, listening skills,
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observing skills and analyzing skills. Yani & Ruhimat (2018) define critical thinking as a

cognitive process to analyze information intelligently. Critical thinking is one of the high

order thinking skills that can be used in the formation of students' conceptual systems through
the provision of meaningful experiences.

With this E-student worksheet, students can express their ideas and opinions in
critiquing a problem. In general, Adilla (2018) explains that the use of E-student worksheets
in learning has an impact on learning activities, for example learning becomes more fun,
learning becomes interactive, provides opportunities for students to practice and motivates
students in learning.

According to (Hagsari, 2014) the advantages of using E-student worksheets, namely,
saving space and time, allowing users to mark important things without fear of making them
ugly because scribbles are environmentally friendly, do not use paper, ink, and so on and the
font size can be changed. easily available, available in digital form so that it will always be
available all the time, small size and capacity so that it can accommodate many e-Student
Worksheets. also of course save costs.

From the research that has been done, the characteristics of the e-Student Worksheet are
as follows:

1. It can be accessed through electronic devices such as computers, laptops, notebooks, or
smartphones.

2. Consists of a cover, a self-identity column that can be filled in by students, work
instructions, indicators, subject matter, tools and materials, work steps, assignments and
bibliography.

3. Equipped with a powerpoint file link or learning video to add information about the
material being studied.

4. In the "assignments"” section there is an observation video or learning video that must be
watched by students before working on the questions provided.

5. For each question in the E-student worksheet, there is an answer column that can be filled

in directly by students.
CONCLUSION

Research on the quality of E-student worksheet on the concept of vertebrate based on

critical thinking skills at senior high school level has been carried out. Based on the results of
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data analysis, it was found that the practicality of the student worksheets expectations as a
result of the development has a score of 99.29 with a very good category. The effectiveness of
the expectations of the E-student worksheet developed results in good and very good
categories based on 5 aspects of critical thinking skills, namely: 1) interpretation with a score
of 82%; 2) analysis with a score of 94%; 3) inference with a score of 89%; 4) explanation
with a score of 96%; and 5) self-regulation with a score of 89%. Thus, the quality E-student
worksheet on the concept of vertebrates based on critical thinking in senior high school has a

very good category.
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