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Abstract
Biology learning in schools still experiences several problems. The
learning process carried out has not optimally fulfilled the demands of the
Education Curriculum, including in helping students to have critical
thinking skills. Critical thinking skills can be optimized by developing
learning modules. This study aims to obtain a valid biology module based
on critical thinking skills for SMA/MA students. The module development
method uses Tessmer's research and development design model that
focuses on formative evaluation. The module developed refers to six kinds
of critical thinking skills according to Facione, including interpretation,
analysis, evaluation, inference, explanation, and self-regulation. Data
obtained from the validity test by three validators. The percentage of
expert validation data was then categorized. Data analysis used the
descriptive technique. The biology learning module based on critical
thinking skills that were developed as a whole obtained very valid criteria.

Abstrak

Pembelajaran Biologi di sekolah masih mengalami beberapa
permasalahan. Proses pembelajaran yang dilaksanakan belum secara
optimal memenuhi tuntutan Kurikulum Pendidikan, diantaranya dalam
membantu peserta didik untuk memiliki keterampilan berpikir Kkritis.
Keterampilan berpikir kritis dapat dioptimalkan dengan mengembangkan
modul pembelajaran. Tujuan dari penelitian ini adalah untuk mendapatkan
modul biologi yang berbasis keterampilan berpikir kritis pada peserta
didik SMA/MA yang valid. Metode pengembangan modul menggunakan
model desain penelitian pengembangan dari Tessmer yang fokus pada
evaluasi formatif. Modul yang dikembangkan mengacu pada enam macam
keterampilan berpikir kritis menurut Facione, meliputi interpretasi,
analisis, evaluasi, inferensi, eksplanasi dan regulasi diri. Data diperoleh
dari uji validitas oleh tiga validator. Persentase data validasi ahli kemudian
dikategorisasi. Analisis data menggunakan teknik deskriptif kategorisasi.
Modul pembelajaran biologi berbasis keterampilan berpikir kritis yang
dikembangkan secara keseluruhan memperoleh kriteria sangat valid.
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A. Introduction

XXI century is filled with many changes including
changes in the educational paradigm. Education in
this century is Student-Centered. According to
Friedman (in Sudarisman 2015) students in this
XXI century need to be equipped with higher-order
thinking skills (HOTS) to be able to think critically,
logically, reflectively, metacognitively, and
creatively. In technological advances in the XXI
century, everyone is required to have complex
skills, such as being able to develop and maintain
skills and proficiency in terms of work, one of
which aims to overcome competition in various
countries (Tremblay, Lalancette, & Roseveare,
2012). For this to be resolved, of course, everyone
will be required to have various kinds of skills, one
of which is the skills in higher-order thinking, one
of which is critical thinking.

According to Anderson (2000), the tendency
of science learning in the XXI century is ideally
directed at communication; collaboration; critical
thinking and problem solving; and creativity and
innovation (4C).

Critical thinking is part of the cognitive
abilities needed so that a person can avoid mistakes
and hasty decisions so that the truth can be
guaranteed (Sumarni et al., 2018). Students have
important critical thinking skills in the learning
process, both in formulating problems and
concluding.

The 2013 curriculum also demands that the
learning material be metacognitive in the hope that
students can predict, design, and predict. This
applies to every subject including biology. The
implementation of this curriculum has been good
but still needs to be optimized.

Biology plays a very strategic role in
preparing critical, creative, and competitive
students. Also, students are expected to be able to
solve problems and dare to make decisions quickly
and correctly, what can be done to help students get
optimal learning, one of which is by developing
teaching materials. According to Hernawan et al.
(2012), teaching materials have a very important
role in learning activities, teaching materials are
equipped with learning objectives or competencies
to be achieved, learning materials, learning
procedures, activity sheets, formative
tests/feedback, and bibliography such as learning
modules. One of the functions of teaching materials
is to assist teachers in carrying out teaching and
learning activities. For teachers, teaching materials
are used to direct all their activities and what should
be taught to students in the process of teaching and
learning activities. Then, students, they will make it
a guide in the learning process. Teaching materials
can function in individual learning which can be
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used to organize and supervise the process of
obtaining information from students. The teaching
material is a module (Nurdiyansyah, 2018).

This developed biology module is used as a
learning resource that can make it easier for
students in the process of teaching and learning
activities. Modules are made practical, do not use
language that is too formal, systematically
structured, and easy to understand. Modules for
students generally use independent and group
learning methods. According to Khasanah et al.
(2017), a module based on critical thinking skills
developed following indicators of critical thinking
skills and dimensions of knowledge visualized on
objectives, materials, activities, and evaluation
questions can provide a significant difference
between the learning outcomes of students using
this module and teaching materials in schools.

The development of this module is expected
to help the teaching and learning process in the
classroom and become an assistive medium so that
learning runs effectively. Also, through module
development, students can gain direct experience,
think scientifically, creatively, focus, and dare to
express something. This ability can provide strength
for students to accept, store, and produce
impressions of what they learn. Based on the above
conditions, it is necessary to make efforts to
optimize the learning process by researching to
develop a biology module based on valid critical
thinking skills.

The development of critical thinking skills-
based modules can significantly improve student
learning outcomes (Khasanah et al., 2017). The
developed module based on critical thinking skills
with validation results can effectively improve the
learning outcomes and critical thinking skills of
students (Pratiwi et al., 2018).

To ensure that the biology module developed
is following the criteria for module preparation, it is
important to conduct a validity study of this
module.

B. Materials and Method

Research on the development of high school
biology modules based on critical thinking skills is
classified into quantitative descriptive research with
development research methods. This module
development research uses Tessmer's formative
evaluation design, which includes self-evaluations,
expert reviews, one-to-one evaluations, and small
group evaluations, and field tests. This research
focuses on the Expert Review stage (Expert
Validation) in the Prototyping Phase. Expert
validation involves three lecturers (biologists and
instructional media experts). The expert validation
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instrument used was adapted from the LPMS Team,
which was then validated on one instrument
validator before being used in the module validation
process. After that, the module validation was
carried out by the validator, namely three expert
experts

The validator will analyze the module and
provide suggestions and input on the module
design. The validation of material experts will
validate the suitability of competencies and
indicators with the modules that will be developed.
Validation of construction experts validates the
suitability of the presentation of the material with
the developed construction. Linguist validation
validates the suitability of the language used with
the developed module. Validation is carried out so
that the resulting module is said to be valid. The
instrument used was a validation questionnaire to
obtain data about the opinions of the experts
(validators) on the modules compiled in the initial
design. This instrument will serve as a guide in
revising the compiled modules.

The results of module validation are
accumulated, then the percentage is calculated
using the formula:

percentage of validity= S<rebteinde . 100,

The percentage of the wvalidity of the
developed modules is then categorized based on
Table 1.
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Table 1 Validity Criteria

Score Validity Information
Information
80,1-100% Very Can be used without
valid revision
60,1 -80% Valid Can be used with
minor revisions
40,1-60% Quite Can be used with
valid moderate revisions
20,1-40% Less Not yet usable needs
valid major revision
0-20% Invalid Cannot be used,

needs total revision

Source: Adapted by Akbar (2013)

C. Results and Discussions

The content validity of the Biology module based
on critical thinking skills includes five aspects,
namely material aspects, language, presentation,
format, and module assessment in supporting
innovation and improving teaching and learning
activities. The results of expert validation on the
developed biology module can be seen in Table 2

Table 2 Results of Expert Validation on the Biology Module

Module | Module 11 Module 111 Module 1V Percentage
Aspect Indicator Validator Validator Validator Validator average Criteria
Conoomor o omoronom oo g Validation
score
Theory 1. The truth of content 4 4 4 4 4 4 4 4 4 4 3 4 97,73% Very

(facts, concepts, principles, valid
laws, theories, and
scientific processes)
2. Up-to-date content. 3 3 3 3 3 3 3 3 3 3 3 3 75,00% Valid
3. Paying attentiontothe 3 3 3 3 3 3 3 3 3 3 3 3 75,00% Valid
attachment of this module
content to its
implementation in learning
that is appropriate to the
local environmental
context
4. Systematic, accordingto 4 4 4 4 4 4 4 4 4 4 4 4 100% Very
the scientific structure valid

Language 1. Readability in 4 4 4 4 4 4 3 4 4 4 4 4 97,92% Very
accordance with  target valid
readers, especially students
2. Using good and correct 4 3 3 4 3 4 4 3 3 4 4 4 89,58% Very
Indonesian valid
3. The terms used are 4 4 3 4 4 4 4 4 4 3 3 3 91,67% Very
precise and understandable valid
4. Using language thatis 4 4 4 4 3 3 4 3 4 3 3 3 87,50% Very
communicative and valid
effective

Presentation 1. Generating motivation/ 3 3 3 3 3 3 3 3 3 3 3 3 75,00% Valid
interest/curiosity.
2. In accordance withthe 3 4 3 3 3 3 4 3 3 3 4 4 83,33% Very
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Module | Module 11 Module 111 Module 1V Percentage
Aspect Indicator Validator Validator Validator Validator average Criteria
oo w1 validation
score
level of thinking and valid
ability
3. Encourage studentsand 3 3 3 4 3 3 4 3 3 3 3 3 79,17% Valid
readers to be actively
involved
4. Interesting/fun 3 3 3 3 3 3 3 3 3 3 3 3 75,00% Valid
Format 1. Module is equipped with 4 4 4 4 4 4 4 4 4 4 4 4 100% Very
module systematics valid
2. The numbering system 4 4 4 4 4 3 4 4 3 4 4 4 95,83% Very
is clear valid
3. Balanced text and 3 3 3 3 3 3 3 3 3 3 3 3 75,00% Valid
illustrations.
4. The type and sizeofthe 4 4 4 4 4 4 4 4 4 4 4 4 100% Very
font (letter) are valid
appropriate.
5. The material for each 3 4 4 3 4 4 3 4 4 3 3 3 87,50% Very
activity is relevant valid
6. Each part is clearly 4 4 4 4 3 3 4 4 4 4 4 4 95,83% Very
identified valid
7. Bibliography in 4 4 4 4 3 4 4 4 4 4 4 4 97,92% Very
accordance with the book valid
reference written
Module 1. Support the independent 3 4 4 4 4 4 4 3 3 4 3 3 89,58% Very
Assessment  teaching and  learning valid
in process
Supporting 2. Able to invite further 3 3 3 3 3 3 3 3 3 4 3 3 77,08% Valid
Innovation students' curiosity.
and 3. Provides conveniencein 3 3 3 4 3 3 3 4 3 4 3 3 81,25% Very
Improvement  developing the critical valid
of Teaching  thinking skills of students.
and Learning 4. Provides conveniencein 3 4 3 3 4 4 3 4 4 4 4 4 91,67% Very
making learning evaluation valid

questions.

The validity of the developed Biology
Module resulted from an Expert review conducted
by three experts to examine several aspects of
module validity such as material, construction, and
language measured using the module validation
instrument. The expert validation is divided into
five aspects of assessment with 23 indicators. The
five aspects include material, language,
presentation, format, and module assessment in
supporting innovation and improving teaching and
learning activities.

1. Material Aspects

The material aspect consists of four validity
indicators. Two indicators of obtaining very valid
results include the truth of concepts (facts,
concepts, principles, laws, theories, and scientific
processes) with a percentage of 97.73%, and
systematically according to the scientific structure
of 100%. Two indicators of obtaining valid results
include updated content with a percentage of
75.00% and attention to attention to the attachment
of module content to implementation in learning
according to the local environmental context with a
percentage of 75.00%.

This validation activity is carried out to get
input on the entire content of the material contained
in the module design. The results of the validation

as well as suggestions and input for improvements
that have been given by the validator will be used to
make minor revisions and besides that, they can
also be analyzed to determine the validity of the
module both in terms of content and construction.
The validation results can be seen in Table 2, if the
validation results do not reach at least valid results,
the revision will be made to get a valid module that
can be used.

Validity that shows the suitability,
meaningfulness, and usefulness, the higher the
validity of a product, the better the conclusions that
can be drawn, and the better the level of meaning
and usefulness. Overall, the developed modules fall
into the very valid category. The validation results
that are very valid in this study cannot be separated
from the revised results that come from the input of
the validators. Input from the validator helps the
module preparation process to meet the criteria
from the content validation test aspect. Input which
is a constructive suggestion has succeeded in
making modules that can be used by students.
Following what was emphasized by the Ministry of
Education and Culture (2013) that product
validation aims to obtain recognition or validation
of product suitability with needs so that it is feasible
and suitable for use in learning.
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The validity of the material aspects that are
first assessed is the correctness of the content, the
updating of the content, paying attention to the
attachment of the module content to its
implementation in local learning, systematically,
according to the scientific structure. This is done
with the aim that the module being developed is
balanced between the content of the material and
the content. Modules developed that meet the
material criteria will become important modules for
students to build knowledge or skills based on
concepts or principles that are collaborated with
learning activities.

The truth of the content regarding facts,
concepts, principles, laws, theories, and scientific
processes and the up-to-date content of the
developed module is based on factual truth and the
material presented is still up to date following the
latest biological scientific developments with the
aim that students can understand the concept
correctly. Amelia et al., (2019) stated that the
contents of the book must contain facts and
concepts that are correct considering the accuracy
and coverage of the material. This is in line with
research from Prabowo et al., (2016) that the
accuracy of the developed module material is
declared valid after going through several revisions
with material experts. Revision of the validator is
made to adjust the material presented with the
correct concept. According to Titin (2016), teaching
materials should be following the learning
objectives, the presentation must be factual.
Another thing is also explained by Hosnan (2014),
the learning process is arranged systematically so
that students can actively construct concepts,
principles, or laws through scientific activities.

The attachment of module content to
implementation in learning in the context of the
local environment is needed to increase students'
appreciation of the material content because it is
supported by their experiences. According to Titin
(2016), a good module should be under the needs of
students, which describes the background and
atmosphere that students live in and also following
the environment for implementing the module to be
developed.

The systematic of the module will be
reflected in the module content following the
scientific  structure, a module is arranged
systematically with the aim that students can easily
understand the content of the material and involve
active students in learning. According to Sari
(2017), the content of the material must be in line
with the needs of the curriculum and the
competencies that students must achieve. As a
support, the suitability of the image with the
discussion is also validated by experts in this case

BIO-INOVED : Jurnal Biologi-Inovasi Pendidikan

OPEN ACCESS JOURNAL

P-ISSN : 2684-9062 | E-ISSN : 2714-9803
DOI: 10.20527/bino.v3i1.9918

to avoid the module content that does not match the
needs and add ideas about higher quality content.
This is in line with Putra et al., (2016) in compiling
material in teaching materials, it is very important
to pay attention to the suitability of the material
content with the curriculum, this is so that the
learning material presented can be integrated easily.

Permendikbud (2016) states that the books to
be used in learning are designed to develop
knowledge, skills, and positive attitudes of students.
To achieve this goal, in compiling the book, the
things to pay attention to are that it must have
feasibility when viewed from the material aspect,
linguistic aspect, presentation aspect, and graphic
aspect. (Ramadan, 2019).

2. Linguistic Aspects

The linguistic aspect of the validation of this
module consists of four validity indicators. The four
indicators obtained very valid results. The
readability indicator is following the target reader,
especially students, getting a percentage of 97.92%.
The indicator for the use of Indonesian that is good
and correct gets a percentage of 89.58%. Indicators
of the accuracy of terms used and can be
understood get a percentage of 91.67%. Then,
indicators of using language that is communicative
and effective get a percentage of 87.50%.

One of the characteristics of a good module
is to use language that is easy to understand, clear
and appropriate to the age level of students so that it
can help students better understand concepts. Good
modules arranged in communicative language are
expected to facilitate students to learn
independently (Khoirudin, 2019).

Good grammar is arranged to facilitate the
module later when it is read and can have an
immediate impact on providing information for
students who use or read the module, one of which
is the use of communicative and effective language
that will be easily understood by students, sentences
in the module are simplified can make students
more motivated to use the developed module.
According to Jatnika (2007) book readability is
determined by two factors, namely language and
form. Language includes the choice of words,
sentence structure, and paragraph arrangement. The
form of grappling letters or typography includes
font size, line density, and writing width. According
to Istiningrum et al. (2016), the content of biology
teaching materials should be relatively easy for
readers to understand. Other results show that
communicative sentences are preferred by readers
and increase the readability of writing (Nugrahani
2007; Artama, 2009; Suyitno, 2014).

Based on the results of expert validation, the
validators provide many corrections regarding
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typing errors, punctuation marks, and even
confusing sentences. This is inseparable from the
criteria for proper linguistic aspects as one of the
components that are considered in compiling the
module. Other deficiencies in this aspect have been
corrected so that the developed module can meet
linguistic criteria that are easy to understand so that
the module makes it easier for students to grasp the
meaning of the material listed in the module. If
students understand the material, the results will be
good, especially in increasing critical thinking. This
is in line with the opinion of Purnomo et al., (2013)
that easy-to-understand writing can improve
students' cognitive abilities.

3. Presentation Aspects

The presentation aspect consists of four
validity indicators. One indicator of obtaining very
valid results is the suitability of the module with the
level of thinking and the ability of students with a
percentage of 83.33%. Three indicators of obtaining
valid results include the advantages of the module
in generating motivation/interest/curiosity with a
percentage of 75.00%, indicators of excess modules
in encouraging students and readers to be actively
involved, obtaining a percentage of 79.17%, and the
module is declared interesting/fun with a
percentage 75.00%.

It needs to be known by an educator that
high learning motivation can help students to
improve their expected abilities following the goals
to be achieved. Many components must be
integrated so that students can be actively involved
in the learning process and can motivate them, one
of which is the teaching materials that are arranged
completely and systematically based on the learning
principles used. Sadirman (2010) states that a
teaching and learning process is said to be good if
the process can generate effective learning
activities. Also, several suggestions from the
validator were included, such as critical thinking
features that were used so that the module
developed could meet the participants' thinking
levels.

A good module should be following the level
of thinking and ability of students which in the
results of this validation get very valid criteria.
According to Afriadi et al. (2013), the formulation
of the module must be following the ability level of
students or the ability of the user (Self-Contained)
so that users can easily understand the module
material.

Modules that are interesting/fun can have a
positive influence on students, especially on
students' reading interest in learning. According to
Sari (2017), the module is declared to have met the
technical requirements because the use of writing,

BIO-INOVED : Jurnal Biologi-Inovasi Pendidikan

OPEN ACCESS JOURNAL

P-ISSN : 2684-9062 | E-ISSN : 2714-9803
DOI: 10.20527/bino.v3i1.9918

concept maps, images, and colors as well as the
appearance of the module is appropriate and
attractive. The display of teaching materials plays a
role in increasing the motivation of students and
their interest in learning material and avoiding
boredom in the modules presented (Kurniawati,
2012).

4. Format Aspects

The format aspect consists of 7 validity
indicators. Six indicators get very valid results.
Module indicators equipped with systematic get a
percentage of 100%, systematic numbering is clear
with a percentage of 95.83%, indicators for the type
and size of fonts (letters) that deserve a percentage
of 100%, material indicators for each relevant
activity get a percentage of 87.50%, indicators for
each part are identified obtained a percentage of
95.83%, and the bibliography indicator following
the reference of the written book obtained a
percentage of 97.92%. One indicator of the format
aspect obtains valid results, namely the text
indicator and balanced illustrations with a
percentage of 75.00%.

The developed modules are equipped with
systematic use of the modules and are arranged in a
clear format. This developed module is divided into
4 CHAPTERS, in each CHAPTER consisting of
several Sub-Chapters which are given with a clear
numbering or type of number according to its level.
The module numbering systematics is clearly stated
with the validation results obtaining very valid
criteria. According to Sari et al. (2017), a clear
module arrangement format can make it easier for
students to understand the subject matter.
According to Afriadi et al. (2013) module is a
learning tool or learning tool that is designed as
attractive as possible and systematically useful to
achieve the expected competencies according to the
level of complexity.

The next assessment looks at the size and
type of writing in the biology module, this aims to
improve the quality of the module content in
presenting material that is easy to understand and
helps students using the biology module. Things
that are also considered are the clarity of the
appearance of the images and attractive colors of
the module which will provoke students to use the
biology module being developed. The type and size
of the fonts used in this module are adjusted so that
they are easy to read so that the criteria are very
valid. According to Sari et al (2017, the type and
size of letters for print-based media must be
comfortable and easy to read.

Validation of indicators of the relevance of
material and activities in the developed module
shows the relationship between the material and
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learning and evaluation activities. This is also
supported by the results of the validation on the
identified indicators of the module section which
get very valid results. According to Afriadi et al
(2013), the description of the contents/materials of
the module is arranged systematically and
formulated in a clear learning unit starting from the
presentation of the material, instructions for use,
and evaluation tools.

In addition to the material aspects described
earlier, appropriate supporting references are also
needed to strengthen the description of the material,
then to avoid plagiarism, each reference is included
in the bibliography. The material is summarized
from wvarious relevant sources. The module
developed has met the criteria for conformity with
references. According to Prastowo (2012) reference
is one of the main parts of the module. According to
Kartika et al. (2020) reference to a valid module
must obtain valid criteria. According to Setiawati et
al. (2017) Bibliography contained in the module,
the design presents references or lists of references
used in module preparation.

The module developed obtains valid criteria
on balanced indicators of text and illustrations
because the proportion of image and text sizes on a
page is made precisely. According to Sari et al.
(2017), a module that uses the appropriate type and
size of writing, images, colors, and appearance of
the module can attract students to read it. According
to Falah et al. (2019) choosing an appropriate
image will provide meaning that is following the
content of the lesson, besides choosing the type of
writing and its layout, too much writing will reduce
the attractive impression on the cover. In this
regard, in this study, the choice of colors, pictures,
and writing are very concerned.

The validity regarding the format of things
that must be assessed is the systematicity of the
module, which is the focus of the assessment in this
validity including module indicators equipped with
module systematics, clear numbering systems,
balanced text, and illustrations, appropriate type
and size of fonts (letters), material for each relevant
activity, each section identified, bibliography
following the book reference written. This is done
with the aim that the developed module format
gives an attractive impression to students. Things to
pay attention to in some of the validator's
suggestions are the clarity of the image display and
attractive colors and the appearance of the cover
must be added with some interesting features,
which will lure students to use the developed
module. According to Yazid (2016) validation is
very important to meet the criteria for a good
teaching material format. This opinion is in line
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with this research, it is proven that after validating
the module format it looks better.

5. Aspects of Module Assessment in Supporting
Innovation and Improvement of Teaching and
Learning

The module assessment aspect in supporting
innovation and improving teaching and learning
activities consists of four validity indicators. Three
indicators of obtaining very valid results include the
module in supporting the implementation of the
teaching and learning process independently with a
percentage of 89.58%, the module provides
convenience in developing students' critical
thinking with a percentage of 81.25%, and the
module provides convenience in making learning
evaluation questions 91.67%. One indicator of
obtaining valid results is that the module can invite
further students' curiosity with a percentage of
77.08%.

The developed module can support the
implementation of the teaching and learning
process independently because it is arranged
according to systematic, clear indicators, the
material according to the level of the reader, and is
equipped with instructions for independent learning
activities. According to Daryanto (2015) &
Khoirudin (2019), a module equipped with user-
friendly instructions for use can be used by students
for  independent learning.  According to
Widyaningrum et al (2013) the implication of
Vygotsky's theory explains that modules are not
only used as independent teaching materials but
also integrated into learning through discussions
and experiments conducted in small groups.
Teachers can also be involved by assisting in the
form of instructions, warnings, encouragement in
the early stages of learning then students take
responsibility independently.

One of the objectives of developing the
module is to get optimal results for learning
conditions for each individual, with this it is hoped
that students can begin to learn independently using
modules that have been developed, because with
the procedures and instructions for using modules
and delivery of material that starts to be easy to
understand to be able to invite students to think
critically so that it is easier to understand the
material, and image presentation.

Indicators able to invite the curiosity of
students have valid criteria. This is evidenced by
the presence of critical thinking features. By
displaying the critical thinking feature, several
sentences of questions from the concept are
presented. Amelia et al., (2019) explained that the
presence of critical thinking features can foster
students' curiosity and can train science process
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skills and obtain information. Also, it is suggested
by experts that the material, worksheets, and
practice questions in the module feature critical
thinking skills. According to Khoirudin (2019), a
module equipped with questions can increase the
thinking power of students. Also, modules equipped
with field activity instructions can improve the
skills students have.

MODUL BIOLOGI
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Figure 1 Front Cover of the Biology Module
PLANTAE

Figure 2 Cover Plantae CHAPTER |
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Figure 3 Cover Animalia CHAPTER 11

NMOeDLL BRIl D&
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Figure 4 Ecosystem Cover CHAPTER IlI

The importance of validity in developing
teaching materials has been proven by research
conducted by Sari (2017) that the validity of the
reproductive system learning module is included in
the very valid category in terms of didactic,
construct, and technical aspects, the validation

Husna et al. (2021) The Validity of Biology Module for Senior High School on Grade X | 35



4z

Vol. 3, No. 1, February 2021 page. 28-38
https://ppjp.ulm.ac.id/journal/index.php/bino

results obtained from the validators obtained an
average value of 3.70 in the very valid category.
Also, Afriadi et al. (2013) have produced a module
developed on the human reproductive system
material that is quite valid with a module validity
value of 78.70%.

= MODUL BIOLOG) I\

PERUBAHAN LINGKUNGAN

« Mor Apretatud Hhownn Mt X SMA WA
Figure 5 Environmental Cover CHAPTER IV

Overall input from experts is that the
compilation of a biology module based on critical
thinking skills is very valid when viewed from
these five aspects. The final draft of the biology
module based on the results of expert validation can
be seen in Figure 1 which is the front cover image
of the module, Figure 2 is the cover of Chapter | on
the Plantae material, Figure 3 is the cover of
Chapter 11 on Animalia material, Figure 4 is the
cover of Chapter Il on Ecosystem material, Figure
5 is the cover chapter IV Environmental material.

D. Conclusion

The biology learning module based on critical
thinking skills that were developed as a whole
obtained very valid criteria. Material aspects are
divided into four indicators, including two very
valid indicators and two valid indicators. The
language aspect is divided into four indicators, the
four indicators are very valid. The presentation
aspect is divided into four indicators, including one
very valid indicator and three valid indicators. The
format aspect is divided into seven indicators,
including six very valid indicators and one valid
indicator. Finally, the aspect of module assessment

s BIO-INOVED : Jurnal Biologi-Inovasi Pendidikan

@ OPEN ACCESS JOURNAL
P-ISSN : 2684-9062 | E-ISSN : 2714-9803
DOI: 10.20527/bino.v3i1.9918

in supporting innovation and improvement of
teaching and learning activities is divided into four
indicators, including three very valid indicators and
one valid indicator.

SUGGESTION:

This research is still limited to the validity test, to
obtain information on the feasibility of this module,
it is necessary to continue with the practicality test
by the user teacher and the effectiveness test
obtained from the user students.

E. Acknowledgment

The author would like to thank both parents who
always helped pray and always gave extraordinary
enthusiasm and support, Alhamdulillah to Allah
SWT who gave His grace so that they could
complete this task and did not forget to say thank
you very much to you. and the supervisor who
always helped and took the time to guide in
completing this research

F. Reference
Afriadi, R., Lufri, L., and Razak, A. (2013).

Pengembangan Modul Biologi Bermuatan
Pendidkan Karakter Pada Materi Sistem
Reproduksi  Manusia Kelas Xl  SMA.

Kolaboratif, 1(2), 19-30.

Amelia, T. (2019). Pengaruh Pendekatan STEM
(Science, Technology, Engineering, and
Mathematic) terhadap Keterampilan Berpikir
Kritis dan Sikap llmiah Peserta Didik Kelas XI
pada Mata Pelajaran Biologi di MAN 2 Bandar
Lampung. Doctoral Dissertation, UIN Raden
Intan Lampung.

Anderson, L.W and David, R.K., (2000). Taxonomy
of Learning, Teaching, and Assessing: A
Revision of Bloom’s Taxonomy of Educational
Objectives. New York: Allyn & Bacon.

Artama, T., Suhardianto, A. and Yuliatmoko, W.,
(2009). Kajian Kualitas terhadap Buku Materi
Pokok Pengetahuan Bahan Pangan Hewani-
Universitas Terbuka. Jurnal pendidikan terbuka
dan jarak jauh, 10(2), 73-83.

Daryanto. (2013). Menyusun Modul Bahan Ajar
Untuk Persiapan Guru Dalam Mengajar.
Yogyakarta: Gava Media.

Falah, F., & Isnawati. (2019). Feasibility Of The
Fungi Material Book As A Learning Source Of
High School Students Based On Validity Result.
BioEdu, 8(1), 10-15.

Hernawan, A. H., Permasih, H., & Dewi, L.

(2012). Pengembangan Bahan  Ajar.
Direktorat UPI, Bandung.
Hosnan. 2014. Pendekatan saintifik dan

Kontekstual dalam Pembelajaran Abad 21.
Bogor: Ghalia Indonesia.

Husna et al. (2021) The Validity of Biology Module for Senior High School on Grade X | 36



BO-INOVED

Istiningrum, R., Amin, M. and Lestari, U., (2016).
Pengembangan Buku Ajar Biologi Sel Berbasis
Bioinformatika. Jurnal Pendidikan: Teori,
Penelitian, dan Pengembangan, 1(9), 1693-
1699.

Jatnika, W. (2007). Tingkat Keterbacaan Wacana
Sains  dengan  Teknik  Klos.  Jurnal
Sosioteknologi Ediri 10, 196-200.

Kartika, A.D., Zubaidah, S. and Kuswantoro, H.,
(2020). Pengembangan Modul Biologi Berbasis
Problem Based Learning Peserta didik SMK
Pertanian pada Materi Pewarisan Sifat. Jurnal
Pendidikan: Teori, Penelitian, dan
Pengembangan, 5(6), 860-869.

Kemendikbud, L. (2013). Kurikulum 2013:
Pergeseran paradigma belajar abad-21. Jakarta,
Juni.

Khasanah, A. N., Widoretno, S., and Sajidan, S.
(2017). Effectiveness of Critical Thinking
Indicator-Based Module in  Empowering
Student's Learning Outcome in Respiratory
System Study Material. Jurnal Pendidikan IPA
Indonesia, 6(1), 187-195

Khoirudin, M., 2019. Pengembangan Modul
Pembelajaran IPA Biologi Berbasis Scientific
Approach Terintegrasi Nilai Keislaman Pada
Materi Interaksi Antar Makhluk Hidup Dengan
Lingkungan. IJIS Edu: Indonesian Journal of
Integrated Science Education, 1(1), 33-42.

Kurniawati, l. 2012. Modul Pelatihan
Pengembangan Bahan Ajar. Jakarta: Pusat
Teknologi Informasi & Komunikasi Pendidikan
Kemdikbud

Nugrahani, R., (2007). Media Pembelajaran
Berbasis Visual Berbentuk Permainan Ular
Tangga untuk Meningkatkan Kualitas Belajar
Mengajar di Sekolah Dasar. Lembaran IImu
Kependidikan, 36(1), 35-44.

Nurdiyansyah, N. (2018). Pengembangan Bahan
Ajar Modul Ilmu Pengetahuan Alambagi Siswa
Kelas IV Sekolah Dasar. Universitas
Muhammadiyah Sidoarjo.

Peraturan Menteri Pendidikan dan Kebudayaan
Nomor 8, Pub. L. No. 16 (2016). Buku yang
digunakan dalam Satuan Pendidikan. Jakarta,
Maret

Prabowo, C. A., lbrohim, I., and Saptasari, M.
(2016). Pengembangan modul pembelajaran

Vol. 3, No. 1, February 2021 page. 28-38
https://ppjp.ulm.ac.id/journal/index.php/bino

inkuiri berbasis laboratorium virtual. Jurnal
Pendidikan: Teori, Penelitian, dan
Pengembangan, 1(6), 1090-1097.

Prastowo, A. (2012). Pengembangan Sumber

Belajar.Yogyakarta: Pedagogia.

Pratiwi, H. E., Suwono, H., and Handayani, N.
(2014). Pengembangan Modul Pembelajaran
Biologi Berbasis Hybrid Learning untuk
Meningkatkan Kemampuan Berpikir Kritis dan

BIO-INOVED : Jurnal Biologi-Inovasi Pendidikan

OPEN ACCESS JOURNAL

P-ISSN : 2684-9062 | E-ISSN : 2714-9803
DOI: 10.20527/bino.v3i1.9918

Hasil Belajar Peserta didik Kelas XI.
Biologi,(Online)(http://jurnal-
online.ac.id/data/artikel/artikel) pdf, diakses 28
Februari 2017

Purnomo, D., Indrowati, M. and Karyanto, P.,
(2013). Pengaruh Penggunaan Modul Hasil
Penelitian Pencemaran di Sungai Pepe Surakarta
sebagai Sumber Belajar Biologi Pokok Bahasan
Pencemaran Lingkungan terhadap Hasil Belajar
Peserta didik. Pendidikan Biologi, 5(1), 59-69.

Putra, R. D., Rinanto, Y., Dwiastuti, S., and Irfa’i, I.
(2016). Peningkatan Kemampuan Berpikir
Kreatif ~ Peserta  didik melalui  Model
Pembelajaran Inkuiri Terbimbing pada Peserta
didik Kelas XI MIA 1 SMA Negeri Colomadu
Karanganyar Tahun Pelajaran 2015/2016.
In Proceeding Biology Education Conference:
Biology, Science, Enviromental, and
Learning (Vol. 13, No. 1, pp. 330-334).

Ramadhan, F., Soendjoto, M. A., & Dharmono.
(2019). Keanekaragaman Lepidoptera di Hutan
Mangrof.  Prosiding  Seminar  Nasional
Pendidikan Biologi.

Sadirman. (2010). Interaksi dan Motivasi Belajar
Mengajar. Jakarta: PT Raja Grafindo Persada
Sari, R.T (2017). Uji Validitas Modul Pembelejaran
Biologi Pada Materi Sistem Reproduksi
Manusia Melalui Pendekatan Kontruktivisme
Untuk Kelas 1X SMP. Scientiae Educatia:

Jurnal Pendidikan Sains, 6(1), 22-26.

Setiawati, E., Rahayu, H.M. and Setiadi, A.E.,
(2017). Pengembangan Media Pembelajaran
Modul pada Materi Animalia Kelas X SMAN 1
Pontianak. Jurnal Bioeducation, 4(1), 47-57.

Sudarisman, S. (2015). Memahami hakikat dan
karakteristik pembelajaran biologi dalam upaya
menjawab tantangan abad 21 serta optimalisasi
implementasi kurikulum 2013. Florea: Jurnal
Biologi dan Pembelajarannya, 2(1), 29-35.

Sumarni, W., Supardi, K.I., and Widiarti, N. (2018).
Development of Assessment Instruments to
Measure Critical Thinking Skills. The 12th Joint
Conference on Chemistry, IOP Conf. Series:
Materials Science and Engineering. Vol 12, pp.
1-11.

Suyitno, I. (2007). Pengembangan bahan ajar
Bahasa Indonesia untuk Penutur Asing (BIPA)
berdasarkan hasil analisis kebutuhan
belajar. Wacana, 9(1), 62-78.

Titin, T., (2016). Penyusunan  perangkat

pembelajaran pada materi ruang lingkup biologi
kelas X SMA. Jurnal Pendidikan Matematika
dan IPA, 7(1), 45-56.

Tremblay, K., Lalancette, D., & Roseveare, D.
(2012). Assessment of Higher Education
Learning Outcomes: Feasibility Study Report,
Volume  1-Design and  Implementation.

Husna et al. (2021) The Validity of Biology Module for Senior High School on Grade X | 37


http://jurnal-online.ac.id/data/artikel/artikel
http://jurnal-online.ac.id/data/artikel/artikel

BIO-INOVED : Jurnal Biologi-Inovasi Pendidikan OPEN ACCESS JOURNAL

12

DINOVED

> Vol. 3, No. 1, February 2021 page. 28-38 P-ISSN : 2684-9062 | E-ISSN : 2714-9803
ﬁr\}\ https://ppjp.ulm.ac.id/journal/index.php/bino DOI: 10.20527/bino.v3i1.9918
Organization for Economic Co-operation and Bioedukasi: Jurnal Pendidikan Biologi, 6(1),
Development, Paris, France. 100-117.
Widyaningrum, R., Sarwanto, S. and Karyanto, P., Yazid, K. (2016). Validitas Buku Saku Materi
(2013). Pengembangan Modul Berorientasi Poe Ekologi Untuk Peserta didik Kelas X
(Predict, Observe, Explain) Berwawasan SMA. Berkala Ilmiah Pendidikan Biologi

Lingkungan Padamateri Pencemaran Untuk (BioEdu), 5(3), 390-396.
Meningkatkan Hasil Belajar Peserta didik.

Husna et al. (2021) The Validity of Biology Module for Senior High School on Grade X | 38



