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Abstract

Higher Order Thinking Skills (HOTS) are skills needed in the 21st century education world that
must be mastered and developed. Therefore, innovative open materials are needed to help develop
higher-order thinking abilities. This development research aims to produce a valid, practical,
effective student worksheet based on discovery learning. The instruments used were needs analysis
in the form of teacher interview guidelines and questionnaires for students, media and material
expert validation sheets, and practicality sheets. Then the effectiveness sheet was a pretest post-test
sheet. Based on the results of the data analysis, the validation of teaching materials obtained a
score of 96.15%, the results of material validation obtained a score of 88%, the results of the teacher
response questionnaire obtained a score of 100%, and the results of the student response
questionnaire obtained a score of 98.66%. The effectiveness assessment resulted in a score
percentage of N -Get 71.88% in the high category. Therefore, the student worksheet based on
discovery learning are considered a feasible, practical, and effective learning tool, facilitating the
development of high-level thinking skills. However, further research development can expand the
material on biology learning that has yet to be covered in developing the student worksheet and
expand the research scale.
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INTRODUCTION

The 21st-century educational system integrates knowledge, skills, and attitudes. In the
21st century, the skills required in the field of education are higher-order thinking skills
(HOTS) . According to , HOTS encompass
critical, logical, reflective, metacognitive, and creative thinking. Individuals activate all
these skills when they encounter unfamiliar, uncertain, and question-filled problems.
Furthermore, defines high-level thinking as the following: analysis,
evaluation, creation, logical reasoning, critical thinking, problem-solving, creativity,
and creative thinking. The influence of higher-level thinking is significant because it
enables students to endure the current global competition

Nevertheless, the PISA assessment results in Indonesia 1nd1cate that critical
thinking, problem-solving, and HOTS remain deficient. The low quality of learning
that students engage in is indicative of the low level of HOTS
The scores of Indonesian students are still below the 400-point threshold, which is
equivalent to levels 2-3, according to PISA data . The weakness of
Indonesian students is their inability to solve problems that necessitate critical, creative,
and higher-order thinking skills, as indicated by the results of PISA 2016

The results of the MA YPI Batang Kuis biology teacher interview evaluation,
which is consistent with the PISA assessment, indicate that students' HOTS abilities
are still relatively low, particularly in the areas of analyzing and evaluating indicators.
More frequently, the learning process applies the indicators to C1 through C4, with a
question percentage of 25% for C1, 25% for C2, 25% for C3, and 15% for C4.

conducted research that indicates that HOTS (Higher Order
Thinking Skills) are at a low level. This is because students often face difficulties in the
analysis, evaluation, and creation processes due to a lack of relevant questions.

found that only 12.5% of students successfully completed the
HOTS (Higher Order Thinking Skills) category questions. In contrast, the LOTS
(Lower Order Thinking Skills) category, which encompasses students' capacity to
recall, comprehend, and apply information, achieved an impressive 87.5%.

Students learning process, which strictly instructs them to memorize, write, and

complete exercises, contributes to their inadequate high-level thinking ability
. High-level thinking is no longer merely memorization; it
also involves thinking integralistically, analyzing, and associating with concluding
creative and productive ideas . The 2013 Curriculum recommends the
Discovery Learning learning model, which is HOTS-oriented. Discovery learning is a
model that involves an intuitive process to comprehend concepts, meanings, and
relationships, ultimately leading to a conclusion
posits that discovery learning can enhance students' self-efficacy and HOTS abilities by
allowing them to employ their thinking skills to investigate the concepts presented to
solve problems.
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In order to facilitate an engaging learning experience, it is crucial to incorporate
media . Student worksheet is a method for assisting and facilitating
learning activities. have demonstrated that the student worksheet
can enhance student activity by enhancing problem-solving and critical-thinking skills.
Using the student worksheet can enhance students' HOTS, as per
Utilizing the discovery learning model in conjunction with the student worksheet can
potentially enhance students' high-level thinking capabilities

conducted prior research demonstrating the ab111ty to
elevate high school students’ HOTS in class X science. Research by

and shows that the use of the student
worksheet based on discovery learning can improve HOTS. also
developed an e-student worksheet that is validated, practical, and effective in enhancing
HOTS based on discovery learning. We have identified no prior research specifically
addressing developing the student worksheet material in the reproductive system.
Therefore, researchers have the opportunity to conduct research that focuses on
developing student worksheet material in the reproductive system through discovery
learning, aiming to enhance HOTS. The biology teacher at Senior High School of MA
YPI Batang Quiz selected the reproductive system material for the quiz, citing it as one
of the most challenging subjects for students. This decision was based on observations
due to the abstract nature of the material and the difficulties associated with teaching
it to prevent misunderstanding
Based on the background, the MA YPI Batang Kuis school observations show
that biology teachers more often use media in the form of worksheets. In contrast,
HOTS implementation still needs to be improved. Indicators in the form of C1 to C4,
even though the importance of higher level thinking, can build critical thinking skills,
creativity, and trust self . Based on the background explanation, this
research aims to develop the student worksheet learning media based on Discovery
learning on reproductive system material to improve HOTS. From previous research,
no research has been found that specifically discusses developing student worksheet
with reproductive system material. With the hope of providing improved student
learning outcomes and a valid, practical, and effective student learning process.
Providing new variations in student learning requires them to be active and think
highly.

METHOD

This investigation used a research and development (R&D) approach. This
research was employed to develop worksheets for students based on discovery learning.
The 4-D model was employed as the approach model,
consisting of defining, designing, developing, and disseminating. Nevertheless, the
scope of this investigation was restricted to the development phase due to financial and
time constraints.

Harahap & jayanti (2024). Development of Student Worksheet based on Discovery Learning on ... | 666



Jurnal Pembelajaran Dan Biologi Nukleus p-ISSN: 2442-9481
Vol 10 (2): 664-681, July 2024 e-ISSN: 2685-7332

This research was carried out at MA YPI Batang Kuis, with 25 students as
research subjects in class XI YPI Batang Kuis. The research instrument used was needs
analysis in the form of interview sheets for teachers and student needs analysis
questionnaires. Then, a validation sheet consisting of media expert validation sheets
and materials was used to test the validity of the media, and a response questionnaire
for students was used as an instrument to test the practicality of the media. Meanwhile,
to measure the effectiveness of the student worksheet, a student HOTS ability
measurement sheet was used in the form of 10 essay questions that had been validated.
The validation results were found to be very effective, with a score of 71.88%.

This 4D development model commenced with the definition stage, which
involved the initial analysis of the facts that emerge to ascertain the product's suitability
for development. This analysis included student analysis, task analysis, concept
analysis, and the formulation of learning objectives. The second stage of the design
process was selecting the presentation format and determine the media/product to be
developed, which was a the student worksheet based on discovery learning. The
development stage was associated with evaluating the student worksheet's feasibility in
the third stage. A material feasibility questionnaire and a design feasibility
questionnaire were implemented.

The data analysis technique in the validity test used a Likert scale with a range
of 1 to 5, and each question had a choice of 1 to 5 with the following formula 1

The total score of the answers for each score

P=

X 100% .o, (1)

the number of ideal item scores

The results obtained are interpreted using the following criteria: 0-20 is not

valid, 21-40 is not valid, 41-60 is quite valid, 61-80 is valid, and 81-100 is very valid

. To calculate the percentage of students who responded to

each category asked in the questionnaire, use the 2 percentage correction formula
(Purwanto, 2012) as follows:

NP = o X 100% oo @
Information:
NP  : Expected Percentage Value
R : Score obtained

SM  : Maximum score

After the percentage was obtained, grouping was done according to the criteria
for achieving practicality. Student responses were said to meet the practical criteria if
they were at an 81-100% achievement level. Practical if 61-81%. Less practical 41-60%.
Not practical 2-40%, and less than 21% very impractical .
Effectiveness analysis was based on student achievement when completing learning
outcomes tests. Measuring the effectiveness of newly developed products using pre-test
and post-test tests on students during field tests. To find out whether or not the
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developed student worksheet was successful in increasing learning outcomes, a
comparison of the normalized N-gain values or N-gain equation was carried out:

(Post—test Score — Pre—test Score)

N-gain (%) =

(Max Score — Pre—set Score)

The normalized gain score results were divided into three categories, namely
N-gain <0.3 less effective, 0.3< N-gain <0.7 quite effective, and N-gain > 0.7 Effective

RESULTS AND DISCUSSION

This development research produced teaching media as student worksheet based
on discovery learning on reproductive system material. Student worksheet based on
discovery learning was created for student collaboration and higher-level thinking. This
research uses 4 stages based on the 4D development model . The
following explains the findings of the stages of student worksheet development in this
research.

Defined

The definition stage consists of five main steps: initial analysis, student analysis,
concept analysis, task analysis, and goal analysis. This stage is intended to recognize
and define needs in the learning process.

a. Front-End Analysis

Front-end analysis is the analysis that underlies development research. Initial
analysis was done by analyzing biology learning conditions at MA YPI Batang Kuis.
The initial analysis was carried out through interviews with biology teachers and
questionnaires to analyze the needs of teachers and students. Observation results show
that the learning process still uses the 2013 curriculum, teachers still use the lecture
method, and there is still a lack of media in the learning process, namely in the form of
the student worksheet, so it is essential to develop media in the form of student
worksheet based on learning models to improve students' high-level thinking abilities.
According to , HOTS-based student worksheet has a very positive
influence on improving high-level thinking abilities, which can increase students'
learning motivation.

b. Student Analysis

Student analysis is applied to determine students' subject needs to support the
implemented learning process. Findings from the student needs analysis questionnaire
showed that the learning process could have been more attractive, there was a lack of
media, and students were still unfamiliar with HOTS-based questions. It is evident
from the worksheets used by students that they still minimally discuss HOTS questions
C4 (analyzing), C5 (evaluating), and C6 (creating). Meanwhile, the indicators used in
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learning more often apply C1 to C4, with a relatively small percentage of questions of
25% for C1, 25% for for C2, 25% for for C3, and 15% forand for C4.

c. Concept Analysis

The defining step of this 4D development model begins with the preliminary
examination of the facts that surface in order to determine whether the product is
suitable for development. The creation of learning objectives, task analysis, concept
analysis, and student analysis are all included in this analysis. Choose the format for
the presentation and decide on the media or product to be created in the second design
stage. The student worksheet will be based on exploration learning. The third stage's
assessment of the student worksheet's viability is linked to the development stage. Two
questionnaires were used: one for material feasibility and the other for design
feasibility.

d. Task Analysis

Task analysis is a method used to identify activities and activities that have the
potential to affect students' HOTS. In order to conduct this analysis, indicators of
competency achievement in KD 4.12 were developed. These indicators involved
presenting the findings of a review of the literature on the effects of diseases,
promiscuity, and anomalies in the structure and function of organs that result in
disorders of the human reproductive system. Task analysis activities' competency
achievement indicators are shown in Table 1.

Table 1. Competence Achievement Indicators

Basic Competence (KD) Competency Achievement Indicators (IPK)

4.12 Presenting the results of an
analysis of the impact of
promiscuity, disease and
abnormalities on the structure
and function of organs that
cause disruption to the
human reproductive system
and reproductive  system
technology

4.12.1 Reviewing the literature on the effects of
promiscuity

4.12.2 Presenting the findings of an investigation
of the effects of sickness, promiscuity, and
anomalies on the anatomy and physiology
of organs that affect the human
reproductive system and its technological
advancements

e. Learning Objective Analysis

Currently, the HOTS indicators-abilities C4 (analysis), C5 (evaluation), and C6
(creation) in accordance with Bloom's taxonomy-form the basis for learning objectives.
The intended learning outcomes and the findings of the analysis are taken into account
when adjusting the learning objectives. The student worksheet, which is focused on
exploration learning, has the following learning objectives that must be met:
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1)
2)
3)
4)
5)

6)

Students can identify the function of organs in the male and female
reproductive systems through discussion activities and literature review.
Students can analyze the process of formation of male sex cells
(spermatogenesis) through discussion activities and literature studies.
Students can analyze the process of formation of female sex cells (oogenesis)
through discussion activities and literature studies.

Students can analyze the process of ovulation and menstruation through
discussion and literature review activities.

Students can analyze the process of fertilization, pregnancy and childbirth
through literature review and discussion activities.

Students can evaluate disorders/abnormalities related to the reproductive
system through literature review and discussion activities.

DAFTAR ISI

LEMBAR KERJA
PESERTA DIDIK (LKPD)

Sistem Reproduksi

Figure 2. The contentc list

KEGIATAN I

Q]
Figure 3. The instructions Figure 4. The Material
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Design

Researchers started designing the elements of the student worksheets based on
discovery learning during the design stage. This included thinking about the
appearance, content, language, and fit of the worksheets to the problem-based learning
model. The student worksheet cover, presentation of core competencies, basic
competencies, indications, learning instructions, and content presentation with
pertinent picture media are the first steps in the development of the final product. At
this stage, the student workesheets based on discovery learning is designed in the form
of color gradations and attractive images using the Canva and Microsoft Word
applications.

Development of product

The actions related to product development and validation are completed in the
third stage, which is called the develop stage. The outcomes of the validation process,
which involved media and material experts, are displayed in Table 2. After conducting
development and receiving numerous suggestions from validators during revision, the
media and the teaching material experts obtained validation results of 96.15%. This
implies that the exploration learning-based student worksheet is really valid. Before field
trials are conducted, the feasibility of the student worksheet based on discovery learning
is to be determined through the suggestions and responses of validators. The assessment
of validity can be observed from a variety of perspectives, including content,
presentation, language, and visual appearance . Furthermore,
the 88% material expert validation findings demonstrated the excellent validity of the
student worksheet. The content that is associated with students' daily lives is
accompanied by the material that is presented with high scores.

Table 2. Media and Material Validation Results

Aspect Percentage Category
Validation of the media and 0 . .
the teaching material experts 96,15% Highly valid
Validation of the material 88 % Highly valid
experts

Category Highly Valid
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KEGIATANI

Gambar 1 Sekelompok Remaja

Perhatikan informasi berikut!

Salah satu bukti dan dalam
manusia adalah mengalami fase pubertas. Fase pubertas merupakan masa
transisi dari anak-anak menuju dewasa yang diringi dengan perubahan fisik
dan psikologis yang mengarah pada kematangan reproduksi. Fase pubertas
biasanya dimulai pada usia 8-13 tahun pada perempuan dan pada usia 9-14
tahun pada laki-laki. Perubahan seksual yang terjadi pada fase pubertas
meliputi perubahan seks primer dan perubahan seks sekunder.

Perubahan seks primer pada anak perempuan ditandai dengan
menstruasi pertama Kali (menarche) dan diikuti dengan perubahan seks
sekunder yaitu tumbuhnya payudara, pinggul membesar, tumbuhnya
rambut pada ketiak dan sekitar kemaluan, serta suara yang melengking.
Sementara, perubahan seks primer pada anak laki-laki ditandai dengan
mimpi basah untuk pertama kali, sedangkan perubahan seks sekunder
meliputi suara. mulai berubah, tumbuhnya jakun, dada membidang, penis
dan buah zakar bertambah besar, dan tumbuhnya rambut di beberapa bagian
tubuh (kumis, sekitar kemaluan)

B3 Balita  Anakanak  Remaja Dewasa Lansia

(Gambar 1. Tahap pertumbuhan dan perkembangan pada pria)
‘Sumber : hiipsy/healh kompas.con:

(\/\ Y

seRaAne

Bayi  Balta  Anak-anak  Remaja  Dewasa Lansia

(Gambar 2. Tahap pertumbuhan dan perkembangan pada wanita)
Sumber : www bobo, i
Perhatikan informasi berikut!

Pertumbuhan manusia berupa perubahan fisik yang dapat kita ukur melalui

angka. Selain itu, dapat diukur tinggi badan, besar badan dan berat badan. Pertumbuhan
juga tidak dapat kembali ke dalam keadaan yang semula. Vasta (1992) mengenukakan
bahwa panjang bayi menjadi hampir dua kali pada usia 4 tahun. Angk laki-laki dan
perempuan saat usia 10 tahun hampi sama tingginya. Saat usia antara 10 dan 12 tahun
anak perempuan tumbuh dengan pesat, sedangkan anak laki-laki terjadi pada umur 12
dan 14. Vasta selanjutnya mengatakan bahwa tinggi badan berlangsung sampai sekitar
umur 15 atau 16 tahun pada anak perempuan dan pada anak laki-laki sampai umur 17

atau 18 rahun.

Gambar 5. Image improvements based on validators’ suggestions so the image is clearer and

Semua makhluk hidup memiliki rentang hidup fertentu. Suatu saat dia akan
mengalami kematian atau kepunahan. Oleh karena itu, untuk mempertahankan kelangsungan
hidup atan melestarikan keturunanya, makhluk hidup melakukan reproduksi atau
perkembangan.sistem reproduksi pada manusia melibatkan proses pembentukan gamet pada
alat reproduksi, fertiliasi dan he h yang (Jhon
W Kimball : 2006). Untuk mempelajari organ penyusun jaringan system reproduksi pada
manusia, dapat diakses melalui link berikut

(https://youtube/0QpimNA 2§i=tY IVw9SEHVTSISCo)

Organ reproduksi pria digolongkan menjadi organ reproduksi dalam dan organ
reproduksi luar. Org: ksi dalam terdiri dari testis yang berisi tubulus seminiferous,
s deferens, saluran ejakulasi dan uretra,
serta kelenjar asesoris yang terdiri dari vesikaseminalis, kelenjar prostat dan kelenjar cowper.
Organ reproduksi luar terdiri dari penis dan skrotum. Sedangkan Organ reproduksi wanita
terdiri dari bagian luar dan bagian dalam. Bagian luar terdiri dari labia mayora, labia minora,
himen, Klitoris, dan mons veneris. Alat kelamin bagian dalam terdiri dari ovarium,
oviduk/tuba fallopi, uterus dan vagina(Adam : 2006).

Identifikasi Masalah

Berdasarkan informasi di atas, muncul pertanyaan :

1. Mengapa remaja mengalami perubahan fisik saat fase pubertas?

2. Bagian wbuh mana saja yang mengalami perubahan saat fase pubertas?

Y ]

more detailed

Organ whuh pada anak laki-laki dan perempuan saat berkembang juga memiliki
kecepatan yang berbeda. Biasanya anak perempuan mencapai masa pubertas lebih awal di
banding anak laki-laki. Untuk anak I

tinggi, otot menguat, bahu melebar dengan pesat, tumbuhnya jakun, dada membidang, penis

-laki masa pertumbuhan ditandai dengan bertambah

dan buah zakar bertambah besar, dan tumbuhnya rambut di beberapa bagian tubuh (kumis,
sekitar kemaluan). Untuk anak perempuan ditandai dengan menstruasi pertama kali, diikuti
dengan perubahan pinggul membesar, tumbuhnya payudara, tumbuhnya rambut pada ketiak

dan sekitar kemaluan.

Perubahan tersebut dimana dari dalam kandungan, lahir dan menjadi dewasa serta
lansia. Contoh perubahan yang bersifat meningkat selanjunya menurun pada nenck dan
kakek. Dimana masa kecil dan muda sepent kita, namun semakin besar semakin dewasa
mereka akan berhenti mengalami pertumbuhan dan akan cenderung menurun hingga lanjut
usia. Pertumbuhan sendiri akan berhent di saat kita udah menginjak dewasa, namun pikiran
dan emosi akan tetap berkembang. Ada beberapa faktor yang dapat mempengaruhi

pertumbuhan antara lain nutrisi, olahraga, penyakit dan kesehatan individu.

Semua makhluk hidup memiliki rentang hidup tertentu. Suat saat dia akan
mengalami kematian atau kepunahan. Oleh karena itu, untuk mempertahankan kelangsungan
hidup atau melestarikan keturunanya, makhluk hidup melakukan reproduksi atau

perkembangan.sistem reproduksi pada manusia melibatkan proses pembentukan gamet pada
b

alat reproduksi, fertiliasi dan by yang y
(Kimball, 2006). Untuk mempelajari organ penyusun jaringan sistem reproduksi pada

manusia, dapat diakses melalui scan digital code (QR Code) berikut :

Scan Disini

Gambar 6. Improved video link material so it is replaced with a QR code
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Pengolahan Data

Berdasarkan gambar grafik siklus menstruasi yang terdapat pada bagian Pengumpulan Data,
jawablah pertanyaan-pertanyaan berikut init

Pengolahan Data

Berdasarkan gambar grafik siklus menstruasi yang terdapat pada bagian Pengumpulan

Data, jawablah pertanyaan-pertanyaan berikut ini!

1. Diskusikan siklus mensiruasi pada manusia berdasarkan grafik daur menstruasi

1. Hormon FSH dan LH mencapai kadar tertinggi pada hari ke ... dan kadar terendah terjadi
pada hari ke ...

npuan dewasa memiliki siklus menstruasi normal yaitu 28 hari
2. Hormon estrogen mencapai kadar tertinggi pada hari ke ... dan kadar terendah terjadi pada

April terdiri atas
hari ke ...

lasi dan menstruasi pada bulan
3. Hormon progesteron mencapai kadar tertinggi pada hari ke ... dan kadar terendah terjadi

pada hari ke ..

4. Folikel di ovarium tumbuh dan berkembang pada hari ke ... hingga hari ke ..

erjadi pada hari ke .
6 1 terbentuk pada hari ke
7. Fase menstruasi terjadi pada hari ke ... hingga hari ke ...
8. Fase proliferasi terjadi pada hari ke ... hingga hari ke ...

9. Fase sekretori terjadi pada hari ke ... hingga hari ke ...

10. Grafik (a), (b), (¢), dan (d) memiliki hubungan keterkaitan satu sama lain. Coba jelaskan
keterkaitan antar grafik tersebut!

3. Kenapa dilakukannya perawatan infertifitas sej

i vitro. Jelaskan organ reproduksi apa saja yang ter

ki siklus menstruasi normal yaitu 28 hari. Hari

0 April 2021. Bulan April terdiri atas 30 hari

Gambar 7. Improved questions to be replaced according to HOTS-based questions

The material is presented in a manner that is relevant to real life, as per the
research conducted by Widjajanti (2014), to ensure that students are accustomed to
independently solving problems and making decisions. It is possible to engage students
in teaching and learning activities by creating student worksheet based on discovery
learning and feature visually appealing designs. This is consistent with prior research,
which has shown that the implementation of an engaging learning design can pique
students' interest in completing the student worksheet and provide feedback to
encourage active participation during the discussion (Mayasari, 2022). Nevertheless, as
shown in Figures 5, 6, and 7, the student worksheet was enhanced by media experts as
well as material experts in compliance with the validator's recommendations. Once the
instructional materials are deemed valid, instructor and student responses to
questionnaires are distributed in a small-scale trial. The data about the
practicality of teacher and student responses are displayed in Table 3.

Table 3. Teacher and Student Responses

Respondent Percentage Category
Biology teacher 100 % Highly Practical
25 students 98,66% Highly Practical
Category Highly Practical
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Based on the biology teacher's response questionnaire, the student worksheet is
stated to be very practical for use in learning with a percentage of 100%. Because the
student worksheet can be used in the learning process, it comes with supporting material
to help students understand the concept, the writing style is easy to read, and the use of
images in each section of the worksheet helps students understand the material's
structure, it was classified as practical. This is in accordance with the statement by

in their research that the use of clear and attractive images
in the student worksheet can make it easier for students to understand learning material.

Meanwhile, With a score of 98.66%, it is known that the student questionnaire
findings were classified as highly practical, this is in accordance with the research
assessment criteria carried out by which states that a score of 80% -100%
is included in the very practical criteria. Based on the quite favorable or good student
responses, the research results demonstrate that using the student worksheet based on
exploration learning has a positive link with student responses. This is in line with
research conducted by which states that if students
give a good or positive response then the student's learning outcomes are also in the
good category.

After the validation and practicality process, an effectiveness test was carried out
in 1 class at MA YPI Batang Kuis. Pretest-posttest analysis, which measures students'
high-level thinking skills, demonstrates the efficacy of the student worksheet based on
discovery learning (Figure 5). To see the effectiveness of students' high-level thinking
abilities, see Table 4. The results of the N-Gain calculation show that the students'
pretest scores are lower. compared to the post-test value, with an N-Gain value
percentage of 71.88%, which shows the effective category level. It is possible to say that
students can think freely since the pretest-posttest questions ask participants to relate the
subject to a real-world problem. This allows students to propose answers. In line with
other research, open thinking can increase students' imagination

Table 4. Students' HOTS
Pre-test Post-test N-Gain % Criteria
46,3 84.9 71,88 % Effective

The purpose of the effectiveness test was to raise students' levels of critical
thinking, as indicated by their performance on the class XI pretest and posttest. Ten
questions each of the three HOTS indicators—C4 (analysis), C5 (evaluation), and C6
(creating)—found in the pretest and posttest are based on these indicators. After
learning activities using the created media, namely the student worksheet based on
discovery learning, better outcomes were obtained.
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Students' high-level thinking abilities can be trained by getting used to giving hot
questions or those that require problem-solving (Saraswati & Agustika, 2020). As with
research conducted by Yuliantaningrum & Sunarti (2020), the results show that using
hot questions can stimulate students' high-level thinking abilities. The results of this
research align with Dewi et al., (2020) by obtaining the results that developing HOTS-
based question sheets can improve high-level thinking abilities.

Implementing learning using the student worksheet learning media based on
discovery learning has proven effective in increasing students' HOTS because
implementing discovery learning involves syntax that can make students active in
learning activities, with discovery activities and thinking to solve existing problems.
This is in line with the results of research conducted by Rahayu & Hardini (2019), which
proves that the application of discovery learning can increase student activity and
learning outcomes if implemented correctly by understanding all the steps for
implementing the discovery learning learning model.

Students learn in groups of four to five, carrying out different steps in the grammar
of discovery learning as they carry out the learning process. Andi (2022) believes that
group learning will help students meet their learning needs because it makes it simple
for students to get answers based on the outcomes of their discussion activities, which
allows the required learning objectives to be well achieved. Based on the
implementation of the research, it was found that students were active in group learning
when solving a problem with their group friends. The success of the teacher's instruction
is reflected in the learning of the students.

The discovery learning-based student worksheets are appropriate for the learning
process because their efficacy has been demonstrated by outcomes in the high N-Gain
category. It has been demonstrated that applying discovery learning increases HOTS;
the useful outcomes support this claim are examinations given to students prior to the
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start of the learning process utilizing the student worksheet, on which scores are
collected. The average of students related to HOTS was meager, and the posttest carried
out after learning to use the student worksheet increased. This proves that the student
worksheet based on discovery learning can increase students’' HOTS, which is in line
with the opinion of , who proves that HOTS-oriented learning by
implementing  discovery learning can build students' understanding.
also argue that the student worksheet based on discovery learning
can support teachers in providing active learning, especially for students, and make it
easier for them to learn. Therefore, by means of validation tests, the usefulness and
efficiency of the student worksheet grounded in discovery learning can raise students'
HOTS by means of training questions that encourage students to engage in critical
analysis, evaluation, and creativity with the many discoveries and conversations.

CONCLUSION

In light of the study that has been done, The goal of the discovery learning-based
student worksheets is to produce reliable, useful, and efficient teaching resources that
will raise students' critical thinking abilities when it comes to the subject of the
reproductive system. It is conceivable, useful, and successful to create a student
worksheet based on discovery learning in order to help students develop higher order
thinking skills. However, this research still has limitations and aspects of testing for a
larger population scale and varying ability measurement variables. Therefore, the
researcher suggests that future researchers expand the population reach in implementing
the student worksheet based on discovery learning in schools, varying the biology
material taught and measuring other aspects of 21st-century skills.
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