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ABSTRACT

In madrasah, the learning process tends to focus on concepts and materials related to a single
branch of science alone, without paying attention to other sciences. Thus, there is a need for
innovation in learning that can link various fields of science, one of which is by applying inte-
gration-interconnection-oriented learning. This research aims to develop an integrated-intercon-
nected mathematical learning module with a scientific approach using one variable rational and
irrational inequality materials. This study was categorized as research and development (R&D).
This research was designed by following the steps of Richey and Klein's development, namely
the PPE development model (Planning, Production, and Evaluation). For the instrument, this
study used a product validation assessment sheet given to two expert validators. The results
showed that the integrated-interconnection-oriented mathematics learning module with a scien-
tific approach that had been developed got an average product validity score of 0.82, categorized
as high. Thus, this learning module has met the valid criteria.

of One Variable

This is an open access article under the CC-BY license.

Introduction

Education has a vital role in human life. Education in
Indonesia is held in an educational institution, one of
which is the madrasah. As a formal institution based on the
Islamic religion, the madrasah has an important role in
shaping the personality of students. In accordance,
(Kartika, 2018) states that through education in madrasah,
parents expect their children to master two abilities at
once, not only science and technology-based skills but also
faith and piety. Directorate of Curriculum, Facilities, Insti-
tutions, and Madrasah Students of Islamic Education of
Ministry of Religion (2013) states that holistic learning
must be developed and implemented in education in mad-
rasah. Thus, learning must focus on understanding infor-
mation and relating it to other topics from various scien-
tific fields, so that a framework of knowledge and student
character is built (Sunusi, 2019).

Mathematics learning at regular school and in mad-
rasah tends to teach concepts and materials related to sci-
ence alone, without paying attention to another subject.
Meanwhile, mathematics is general and comprehensive
science that underlies and has a relationship with science
and technology while also functioning to connect with
other sciences (Kenedi, 2018). Thus, an innovation that
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can link various fields of science is required, one of which
is by applying integration interconnection-oriented learn-
ing.

Integration can be interpreted as connecting and unit-
ing between two things, or more, while interconnection
means bringing two or more things (Minhaji, 2007). Ac-
cording to Sugilar et al. (2019), A knowledge will be com-
plete when there is an interconnection or integration of one
with others and sometimes that knowledge develop
through these two things, for example integrated mathe-
matics will more contextual when integrated or intercon-
nected with other fields such as math problems with phys-
ics context, biology, social humanities, religion, culture
and etc. Integration-interconnection with Islam represents
an effort to bring together and link the science of religion
(Islam) with the general sciences, which include social hu-
manities as well as natural science and technology
(Nu’man, 2017). According to Zain & Vebrianto (2017),
the learning that integrates various fields of science and re-
ligion science (Islam) can create a complete understanding
through a subject learning, creating a generation of ulul al-
bab. This is in accordance with Fitriyani & Kania (2019),
who said that integrated learning can encourage students
to actively receive meaningful learning, so that it can help
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build personal character for good in the future. In its im-
plementation, integrations attempt to connect and bring to-
gether various scientific fields, both general science, and
religious knowledge. Integration-interconnection that
links various scientific fields can be implemented in learn-
ing in schools, one of which is in mathematics learning.

Several studies (Khaira et al., 2021; Nu’man, 2017,
Suparni, 2015) on integration-interconnection in mathe-
matics learning have been carried out. Suparni (2015)
states that learning by using integrated-interconnection-
based teaching materials can improve critical thinking
skills. In addition, Nu’man (2017) also shows that the in-
tegration-interconnection mathematics teaching materials
can improve students' reasoning and problem-solving abil-
ities while also transforming students to be more active
and enthusiastic in learning activities. The same Khaira et
al. (2021) the application of integrated mathematics learn-
ing can have a positive impact on student learning activi-
ties especially reducing boredom, as a variation of learning
and building student morals and can improve learning out-
comes student. Based on several studies that have been
done previously, integration-interconnection in learning
mathematics can improve students' mathematical abilities
and create positive responses for students' mathematics
learning.

Based on the results of interviews with mathematics
teachers at Madrasah Aliyah in Jombang, integration-in-
terconnection-based learning in mathematics lessons has
not been implemented because there are no available
mathematics teaching materials accompanied by integra-
tion-interconnection insights. Teaching materials are one
of the supporting factors for the student learning process.
The availability of teaching materials will support the
achievement of the expected learning objectives. Good
teaching materials are teaching materials that are able to
accommodate students in understanding the subject matter
and are able to improve student learning outcomes and
help students to solve, provide solutions to problems that
students find in their daily lives (Nilasari et al., 2016). One
form of teaching material is a module. A module is a set of
teaching materials that are systematically arranged with
material content, methods of use, and learning evaluation
materials that can be used independently to achieve the ex-
pected competencies and learning objectives (Triyono,
2021). From this definition, the use of the module is exten-
sive, not only for classroom learning but can be used inde-
pendently by students from anywhere and at any time.

According to Nuryana & Aprismayanti (2013), the use
of modules in learning can increase students' motivation,
activity, and learning outcomes in mathematics subjects.
In line with previous research, Putri et al. (2021) reveals
that the use of modules in mathematics learning can make
students more active and enhance students' conceptual un-
derstanding of concepts. In addition, Kurniati (2016)
shows that their developed module is valid and practical to
use. Likewise, the student's response to the developed
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module is categorized as very good, and the response
shows that the developed learning module has a good and
attractive physical appearance and can facilitate students
learning process. Thus, using modules in mathematics
learning can improve students' mathematics learning out-
comes, create a good learning environment, and create
motivation and positive responses in learning mathemat-
ics.

On the other hand, learning management in the current
Indonesian Curriculum 2013 is an example of good inte-
gration-interconnection practices, where the learning inte-
grates three domains of competence, namely attitudes,
knowledge, and skills. One of the rules in implementing
the Curriculum 2013 is to carry out learning using a scien-
tific approach. The scientific approach generates a learn-
ing process that is designed in such a way to facilitate stu-
dents to actively construct concepts, laws, or principles
through the stages of observing, asking questions, gather-
ing information, reasoning, and communicating
(Mahmudi, 2015). The characteristics of scientific ap-
proach learning are student-centered; involve scientific
process skills in constructing concepts, laws, or principles;
involve potential cognitive processes in stimulating intel-
lectual development, especially students' higher-order
thinking skills; and can develop student character
(Hosnan, 2014). According to Machali (2015), the practice
of learning with a scientific approach, as demanded by the
2013 Curriculum, is believed to narrow the dichotomy
space and integrate-interconnect various subjects.

Several studies on the scientific approach have been
carried out (Maryani et al., 2020; Tjiptiany et al., 2016).
Maryani et al. (2020) stated that students' mathematics
learning outcomes increased by using a scientific ap-
proach. On the other hand, Tjiptiany et al. (2016) state that
learning using a scientific approach has a significant influ-
ence on student learning outcomes. Learning experiences
using a scientific approach aid students to think scientifi-
cally, think reasonably, gain a much higher understanding,
and help students learn more effectively.

One variable irrational rational inequality is one of the
compulsory mathematics materials taught in the tenth
grade of school semester 1 based on the 2013 Curriculum
that is considered difficult by students. The difficulty is
marked by students' number of errors in solving the prob-
lem. Based on research conducted by Shantika (2017), stu-
dents' errors in solving problems on the material are cate-
gorized as high, which is ranked 2nd out of all mathemat-
ics materials in the tenth grade of high school semester 1
with a percentage of 73%. The error is because many stu-
dents still do not understand the use of inequality signs,
determine the members of the complete set, and interpret
the language of the problem in the form of rational/irra-
tional inequalities. Also, Setiyaningsih (2018) explains
that in the one variable rational and irrational inequalities
material, students usually only worked on procedural
problems following the examples given by the teacher
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without a good understanding of the principles of solving
rational and irrational inequalities and their application in
problem-solving. Moreover, the material is not contained
in the textbook published by the government or the 2017
revision of the Ministry of Education and Culture, while
the book is mostly used as the primary teaching material
in the learning process in madrasah. Consequently, in stud-
ying the material, students must use other textbooks as
learning resources or even only rely on explanations from
the teacher.

Based on the explanation and problems, the develop-
ment of integrated-interconnected teaching materials is re-
quired. Therefore, we developed a mathematics teaching
material in the form of a mathematics learning module ac-
companied by integration-interconnection insights using a
scientific approach. Insights of integration-interconnection
will be applied in the realm of material and strategy. The
realm of material is a process of integrating mathematics
material with other sciences and vice versa. Meanwhile,
for the domain of design, this module used a scientific
learning approach. The integrations applied in the devel-
oped modules were not only related to Islamic material but
also to a broader context, namely linking and connecting
one variable rational and irrational inequalities with other
mathematics materials, religious studies (Islamic), general
knowledge, and everyday life using a scientific approach.
The developed module focused on the material of rational
and irrational inequalities of one variable. Thus, this re-
search aims to construct a mathematical learning module
with integration-interconnection insight and a scientific
approach on the material of one variable rational and irra-
tional inequality.

Il. Method

This Research and Development (R&D) research used
a procedural development model, namely a descriptive de-
velopment model that outlined the steps to produce a prod-
uct. The steps were based on the Richey and Klein devel-
opment steps, the PPE development steps, consisting of
planning, production, and evaluation (Sugiono, 2015).

The first step consisted of several stages, namely needs
analysis, curriculum analysis, and analysis of the selection
of teaching materials. In the second step, the production
contained material and exercise development as well as
developing module designs and making validation assess-
ment instruments. Furthermore, in the last step, the evalu-
ation, the developed product was assessed t by expert val-
idators.

The data collection instrument used in this study was
the validation assessment sheet. The instrument was used
to measure the value of the module validity, which was
developed based on four aspects of the assessment, namely
the content feasibility aspect, the integration-interconnec-
tion aspect, the linguistic aspect, and the media and presen-
tation aspect.
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The data was collected by distributing the module and
validation assessment sheets to the validator. Qualitative
data in the form of suggestions and input from validators
were used as a reference for product improvement or revi-
sion. In comparison, the data in the form of letters obtained
through the module validation assessment sheet by the val-
idator was converted into qualitative values. Qualitative
data in the form of letters garnered from the expert valida-
tor's assessment using a Likert scale was converted into a
quantitative score with a classification. The score of 4, 3,
2, and 1 were classified as very good (VG), good (G), less
(L), and very less (VL). The attained quantitative data was
analysed using the following Aiken's formula (1) (Aiken,
1980).

V =Ys/(n(c-1))

where:
V  =module validity
S =r-Lo

Lo = lowest score
R  =validator assessment
N = number of validators
C =highest score

The results of the calculations using formula (1) were
converted into qualitative values in the form of validity cri-
teria. The obtained validity was categorized using the cat-
egorization of Aiken's validity criteria proposed by
Retnawati (2016), in which V <0.40, 0.40 <V <0.80, and
0.80 <V < 1.00 represented the low, medium, and high
validity. The learning module developed was declared
valid in this study if the average validity interval was at a
high criterion.

111. Results and Discussion

The development of the learning module in this study
was carried out based on Richey and Klein's development
steps (PPE model), which includes three steps, namely
planning, production, and evaluation.

A. Planning

The planning stage contained product-planning activi-
ties carried out based on previous analysis results, consist-
ing of needs analysis, curriculum analysis, and analysis of
the selection of teaching materials.

1) Needs Analysis.

The needs analysis was carried out by conducting a lit-
erature study and unstructured interviews with mathemat-
ics teachers at Madrasah Aliyah Unggulan Darul 'Ulum
Jombang, East Java, Indonesia. This needs analysis was
conducted to identify the problems in learning mathemat-
ics and possible alternative solutions. The analysis results
indicate the need for mathematics teaching materials with
an integration-interconnection perspective using a scien-
tific approach in the material of one variable rational and
irrational inequalities.
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2) Curriculum Analysis

Curriculum analysis was carried out by examining core
competencies and basic competencies on the one variable
rational and irrational inequalities material. This analysis
was used as a basis for determining indicators of compe-
tency achievement and expected learning objectives.

3) Analysis of the Selection of Teaching Materials

The analysis of teaching materials selection in this
study was carried out by conducting a literature study re-
lated to teaching materials in mathematics learning. The
analysis results show that the teaching materials have often
been used in mathematics learning, but teaching materials
that can be used independently by students remain rare.
One form of teaching material that students can use inde-
pendently is a module. Several studies have also been car-
ried out related to the use of modules in mathematics learn-
ing. Based on these studies, the use of modules as teaching
materials in mathematics learning carries a good influence
on learning. Therefore, the module was chosen as a form
of teaching material developed in this study. The learning
module development in this study was carried out based
on the PPE model from Richey and Klein, including three
steps of planning, production, and evaluation.

PERTIDAKSAMAAN
RASTONAL SATU VARIABEL

QMOD['I.Z

Pendahuluan

Berdasarkan konsep bilangan rasional yang sudah kamu pahami pada modul sebelumnya,

dalam modul ini kamu akan lajari bagail konsep i rasional satu

variabel dan cara penyelesaiannya. Tentunya kamu sudah tidak asing lagi dengan kata
pertidaksaman bukan? Di kelas sebelunmya kamu juga sudah mempelajari tentang

linier dam per Kuadrat satu variabel. Lalu apa yang dimaksud

dengan pertidaksamaan rasional satu variabel itu? Seperti apa bentuknya?

Masi ingatkah kamu dengan konsep

adalah

? Apaya itu?

yang

perbandingan ukuran dua objek atau lebih, g bisa dinotasikan dengan tanda <
(kurang dan) , > (lebih dani) , = (kurang dan sama dengan) , dan > (lebih dari sama
dengan).
Setelah kamu mengingat kembali tentang pertidaksamaan, mari kita amati bersama QS.
As-Shaffaat ayat 147

151 Tosdup sl 1l J1aalsly

“Dan Kami utus Dia kepada seratus ribu orang atau lebih. ” (QS. As-Shaffat ayat 147)

Pada ayat tersebut dijelaskan bahwa Nabi Yunus diutus kepada umatnya yang
jumlahnya 100.000 orang atau lebih, jika kita ubah ke dalam bentuk kalimat matematika
dengan memisalkan x adalah banyaknya umat Nabi Yunus, dapatkah kamu menuliskan

banyaknya jumlah umat Nabi Yunus dalam bentuk Kalimat matematika?

MODUL 2 pertidoksamar Rasional Satu Variabe! |23
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B. Production

The module was developed based on the results of the
analysis carried out in the planning stage.

1) Develop materials and exercises

In this stage, several relevant references used in devel-
oping materials and exercises were reviewed. The refer-
ences used were in the form of books and articles related
to the material as well as integration-interconnection in-
sights. The material of one variable rational and irrational
inequality is divided into three sub-module topics, namely
the concept of rational and irrational numbers, one variable
rational inequality, and one variable irrational inequality.
The material is presented by attempting to provide integra-
tion-interconnection insight, such as linking the material
and practice guestions with other mathematical material,
material in other subjects, religious knowledge (Islam),
general knowledge, and students' daily life. The module is
also presented using the steps of a scientific approach sum-
marized in the five main activities in the module. The ac-
tivities consist of let's observe, let's ask questions, let's dig
up information, let's reason, and let's share activities. The
example of material presentations in the developed mod-
ule is illustrated in Figure 1.

-

Tya, betul. Bentuk kalimal matematikanya adalah x = 100.000. Lalu sudah ingatkah
kamu bentuk kalimat tersebut disebut dengan bentuk apa? Iya, betul sekali bentuk

Kalimat itu discbut dengan bentuk pertidaksamaan. Wah temyata di dalam Al-Qur'an

juga konsep yaa, Subl

Lalu coba kamu jelaskan kembali tentang konsep bilangan rasional yang telah kamu
pelajari pada modul sebelumnya? Lantas apa yang dimaksud dengan pertidaksamaan
rasional satu variabel itu? Untuk memahami persoalan tersebut mari kita amati masalah

berikut ini:

“Indeks Massa Tubuh /IMT”

PV G

"

Indeks Massa Tubub/IMT adalah pengukuran

yang memperkirakan apakah seseorang dewasa

memiliki tubuh yang ideal dari perbandingan
tinggi dan berat badanmya, Nilai IMT diberikan

= oleh rumus berikut.
e el s
Sumber: Sabigaju.com IMT = =

Keterangan:

b =berat badan (kg)

t = tinggi badan (meter)

Hasil perhitungan IMT untuk orang di Asia Tenggara dikelompokkan sebagai

berikut:
Sangat kurus <149
Kurus 15-184 |
Normal 185229 |
Kelebihan berat badan 23-275 |

24 7 Kelas X SMA/MA

Fig. 1.Let's Observe Activities Accompanied by Integration-Interconnection Insights

2) Develop module design

The module design was developed using Microsoft
Word, Coreldraw X7, and Paint. At this stage, a temporary
module was generated. The module is divided into three

parts, namely introduction, content, and closing. The intro-
ductory part consists of several components, namely
cover, identity, introduction, table of contents, instruction
of usage, prerequisite test, and narrative of inspirational
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figures. The content section consists of introductory mate-
rial, basic competencies, indicators of competency
achievement, concept maps, and basic materials. Mean-
while, the closing section consists of a bibliography, a

Pendidikan Matematika
IN Sunan Kalijaga Yogyakarta

Sa’adatul Ulwiyah

Modul Pembelajaran

MATEMATIKA

Berwawasan Integrasi-Interkoneksi

Dengan Pendekatan Saintifik
Materi:

Pertidaksamaan Rasional

dan Irasional Satu Variabel

X

SMA/MA
Semester 1

Dosen Pembimbing :
Dian Permatasari, M.Pd
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glossary, a profile of the authors, and guidelines for alter-
native solutions. The display of the developed module's
cover is shown in Figure 2.

@
P -

/

Modul Pembelajaran

MATEMATIKA

Berwawasan Integrasi-Interkoneksi

Fakultas llmu Tarbiyah dan Keguruan
UIN Sunan Kalijaga Yogyakarta

Fig. 2.Module Cover Design

3) Creating an assessment instrument

After constructing the module, the assessment instru-
ment was developed. The module assessment instrument
was an instrument used to assess the validity of the devel-
oped learning module. The assessment instrument consists
of various aspects, namely aspects of content feasibility,
integration-interconnection, language, media, and presen-
tation.

C. Evaluation

The evaluation stage in this study was in the form of
product assessment activities carried out by expert valida-
tors. This assessment was carried out to determine the va-
lidity of the developed product. The results of the assess-
ments, suggestions, and comments from experts were used
as a reference in revising the product to produce a valid
product. There were some suggestions and input from the
validator on the developed module, which were 1) some
sentence structures were still not quite right, 2) the concept
map in the module should be reviewed, 3) examples of
problems that trigger misconceptions on rational and irra-
tional inequalities need to be provided, 4) reviewed the
suitability of the concept of irrational numbers with the
level of knowledge of class X students, 5) some definitions
needed to be improved, 6) questions related to positive and

negative definitions should be given, and 7) the wording
needed to be improved.

Based on suggestions and input from the validator, sev-
eral revisions were made. The revision consisted of 1) cor-
recting the incorrect sentence structure in the module, 2)
reviewing and improving the appearance of the concept
map, 3) adding exercises that triggered misconceptions
about the one variable rational and irrational inequality, 4)
reviewing the presentation of the concept of rational num-
bers and replacing the concept with the knowledge that
was more in line with the level of knowledge of class X
high school students, 5) redefining some of the concepts in
the module, 6) adding some questions and information re-
lated to positive and negative definitions, and 7) fixing a
spelling error contained in the module.

After the validation and revision process, the validator
assessed the validity of the developed learning module.
The results of the assessment of the validity of the module
in each aspect are discussed below.

1) Content Feasibility Aspect

The assessment of the feasibility aspect of the content
consisted of several components, which are material cov-
erage, material accuracy, scientific approach, logic, and
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facts. The results of the validator's assessment of the feasi-
bility aspect of the content in the developed module are
shown in Table 1. The results of the validator's assessment
of the content feasibility aspect are included in the medium
category with an average value of 0.79.

2) Integration-interconnection aspects
The assessment of the integration-interconnection as-
pect consisted of several components, namely the

ISSN: 0215-9643
e-ISSN: 2442-8655

presentation of the material, connecting various scientific
fields, and the proportion of the material. The results of the
validator's assessment of the integration-interconnection
aspect of the content in the developed module are shown
in Table 1. The integration-interconnection aspect is cate-
gorized as high, with an average value of 0.83.

Table 1. Content Feasibility Aspect Assessment

Aspect No Component rt r2 \Y% Average  Category
Content Feasibility 1 Material coverage 7 7 0.83 0.79 Medium
2. Material accuracy 12 13 071
3. Scientific approach 16 17 077
4. Logical and factual 8 8 1.00
Integration-interconnection 1. Material presentation 8 8 1.00 0.83 High
2. Connecting material with various scientific fields 13 14 079
3. Material proportion 3 3 0.67
Linguistic 1.  Conformity to the level of development of students 3 4 0.83 0.73 Medium
2. Communicative 3 4 083
3. Coherence and coherence in the flow of thinking 3 3 067
4.  Suitability with good and correct Indonesian language 3 3 0.67
5. Use of terms and symbols 3 3 0.67
Media and presentation 1. Physical appearance 12 12 1.00 0.93 High
2. Presentation technique 3 3 0.67
3. Module completeness 4 4 1.00
Average 0.82 High

3) Linguistic aspect

Assessment of linguistic aspects consisted of several
components, namely conformity with the level of student
development, communicativeness, coherence, and coher-
ence of the plot, accordance with good and correct Indo-
nesian language rules, and the use of terms and symbols.
The results of the validator's assessment of the content lin-
guistic aspect in the developed module are shown in Table
1. The linguistic aspect is classified as medium, with an
average value of 0.73.

4) Media and presentation aspects

Assessment in media and presentation aspects con-
sisted of several components, namely physical appear-
ance, presentation techniques, and module completeness.
The results of the validator's evaluation of the media and
presentation aspect of the content in the developed module
are shown in Table 1. The media and presentation aspects
are included in the high category with an average value of
0.93.

According to Table 1, the highest validity value was
observed in the media and presentation aspects, witha 0.93
score, while the lowest value was in the linguistic aspect,
with a 0.73 score. The value of the validity of the devel-
oped module was classified in the high category, with an
average validity score of 0.82. Thus, the integration-

interconnection-oriented mathematics-learning module
with a scientific approach on the material of one variable
rational and irrational inequalities is categorized as valid.
In the developed learning module, there are aspects of in-
tegration-interconnection insight that are adjusted to the
indicators of integration-interconnection insight, including
the following aspects.

a) The relationship of the material with other
mathematical material
One of the links between mathematical material and
other mathematical material in the developed module lies
in the concept of irrational numbers. In explaining this ma-
terial, this module provides information and relates the
material to the value of phi, where the idea of the value of
phi has been studied previously in mathematics lessons at
the elementary school level. The integration is illustrated
in Figure 3.

b) The linkage of the material with other subjects

In the developed module, one of the examples of the rela-
tionship between mathematics material and other subjects
lies in the one variable irrational inequalities material. In
explaining this material, this module provides information
and links the material of irrational inequalities with the ma-
terial in physics subjects, namely vertical upward motion,
as shown in Figure 4.
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1. gn = 9,80665, bentuk pecahan desimal berikut diubah kedalam bentuk pecahan

biasa menjadi

gn = T2 (sederhanakan pecahian dengan faktor 5)
_ o133

g 20000

Maka diperoleh gn = 22 gy bilangan rasional.

20000
2. Perhatikan bilangan 2,171717.
Sclidiki apakah bilangan tersebut merupakan bilangan rasional
Misal x =2,171717 ... maka 100x = 271,717171 ... schingga 100x — x = 269.

Maka diperoleh x = 2697y suatu bilangan rasional.

MawiKitaw Mengenal T (Phi)

7 (phi) adalal scbual konstanta dalsm ika yang mervpakan
keliling lingkaran dengan diameternya. Nilai  dalam 20 tempat desimal adalah
3,14159265358979323846. Bauyak rumnus dalan matcmatika, saios, dm (ckauik
yang menggmakan 7, yaug wenjadikaunya salal satu koustanla yang penling.

adalah bilangan rcal yang tidak dapat dinyatakan dalam pembagian bilangan bulat
dengan kata lain 7 bukan merupaken bilangan rasional (biasanya pecahan 22/
digunakan sebagai nilai pendekatan m, namun sebenamya tiada sah: pun pecahan
yang dapal mewakili milai yang sama persis dengan ). Olch karcna itu pula,
representasi desimal 7 tidak akan pernah berakhir dan tidak akan pemah memiliki
pola angka (eTientu yang permancn.

Selama beribu-ribu tahun, matematikawan telah berusaba nntuk memperiuas
pemahaman akan bilangan . Hal ini salah satunya dilakukan dengan menghitung
nilai bilangan 7 lingga keakurasian yang sangat tinggi. Sebelum abad ke-15, para

seperti himedes dan Lim Hui teknik-teknik |

@ Kelas X SMA/MA

geometris yang didasarkan pada poligon untuk memperkirakan nilai . Mulai
abad ke-15 algoritme baru yang didasarkan pada deret tak terhingga merevolusi
perhitungan nilai 7. Cara ini digunakan diberbagai matematikawan seperti
Madbava dari Sangamagrama, Tssac Newton, Leonhard Euler, Corl Friedrich

Gaus, dan Srinivasa Ramanujan.

Pada abad ke-20 dan ke2l, para matematikawan dan ilmuan komputer
menemukan pendekatan baru yang apabila digabungkan dengan daya komputasi
Komputer yang tinggi, mampu memperpanjang representasi desimal 7 sampai
dengan 10 triliun digit.

Karcun definisi 7 berhubungan dengan lingkaran, makn 7 bemyak ditemukan
dalam rumus-rumus trigonometri dan geometri, terutama menyangkut lingkaran,
clips, dan bols, 7 juga diteraukan pada nunus-rumus bidang il lainuya seperti
kosmologi, leori bilamgan, statistika, frakial, tenmodinamiks, mekeika, dau
elekromagnetisme. Keberadaan  yang sangat wmum menjadikannya sebagai
salah satu konstanta matcmatika yang peling luss dikenal. Hal ini dibuktikan dari
beberapa pencrbitan buku yang membahias bilangan ini, perayaan hari 7, den
pemberitaan-pemberitaan yang luas dimana perhitngan digit 7 berhasil
memecabken rekor perbitmgan. Beberspn ormg bebkan dengan kerasnya
berusabia menghafel uilai bilangan 7 dengan rekor 70.030 digit yaitu Suresh
Kumar Sharma yang berasal dari India.

Sumber: Wikipedia.org

Bilangan real yang bukan bilangan rasional disebut bilangan irasional. Bilangan
irasional adatah bilangan yang tidak dapat dinbah ke dalam beniuk pecahan dan
apabila bilangan ini diubah ke pecahan desimal, maka angkanya fidak akan
berhenti dan tidak memiliki pola fertentu.

MODUL 2 xonsep Silangan Rasional dan lrosional Q

Fig. 3.Relation of Materials with Other Mathematical Materials

)

MODUL 3 PERTIDAKSAMAAN IRASIONAL
SATU VARIABEL

Pendahuluan

Berdasarkan konsep bilangan irasional yang sudah kamu pabami pada modul schelumnya,
dalam wodul inf ke akan mempelajari bagaimana kousep pertidaksamaan irasioual satu
variabel dan cara penyclesaiannys. Pada modul scbelumnya kamu juga sudab mempelajari
tentang pertidaksamaan rasional sam variabel bukan? Lalu apa yang dimaksud dengan
pertidaksamaan irasional satu variabel ini? Seperti apa benniknya? Dan bagaimana ya cara

penyelesaiannya?

Pada kegiatan ini, silahkan kanm membaca dan memahami artikel di bawah ini dengan

! Gorak verikal ke atas adalab geruk benda dengan lintasen borupa gars lurus
| dalmm arah vertikel. Agar dapat bergerak ke atas, benda hanus mempunyai
| kecepatan awal. Kecepatan benda yang bergerak vertikal ke atas berubsh sccara

beraturan.  Perubahan fersebut  berupa  penunman

—i®

{ mencapai ketinggian tertentu, yang disebut tinggi

i) maksimum, bola tidak dapat naik lgi. Tinggi maksimum
(h) dari benda bergerak ke atas dapat ditentukan dengan
Tumus berikut.

hass =%‘ dengan V, =kecepatan awal dan g =gaya

u) gravitasi bumi.

J
J
1
]
J
J
J
J
Kecepatan akibat pengarvh gaya gravitasi, Setelah |
J
J
|
J
]
J
J
J
J
J

Misalkan sebual bola dilemparkan ke atas. Berapa tinggi yang dapat dicapai bola
jika kecepatan awal lemparan kurang dari 10m/s? (g = 10m/s).
Oleh karena kecepatan awal lemparan kurang dari 10m/s, maka diperoleh:
Vo <10 & 2ghyax < 10
& JZX10 X Rypgy < 10
Pertidaksamaan  seperti 2 X 10 X My, < 10 merupakan  salah  satu

pertidaksamaan bentuk akar atan bisa disebut juga dengan pertidaksamaan
irasional.

Definisi
{ Pertidaksumaan  irasional adalah pertidaksamaan yang variabel ata
: peubahnya berada dolam tanda akar. Pertidaksamaan irasional memiliki

bentuk umum sebagai berikut:
a Jf@x) > g(x) e I > g
b T@ < 9= £ TG <o)
e Jf@ = g(x) NG IE]
d T < 9(x) R IEERTTE)

", Dengan f(x) 2 0, g(x) > 0.

Setelah melakukan pengamatan silahkan mengajukan pertanyaan terkait hal yang
diamati atan materi. Beriknt ini contoh pertanyaan yang bisa kanm diajukan.

Berdasarkan bentuk umum pertidaksamaan irasional di atas. mengapn terdapat syarat
balwa [(x) = 0 dan g(x) = 07

Silahkan ajukan pertanyaan lainnya yang menurut kamu penting.

MODUL 3 pertidaksaman Irasionoi Sata Variabel Q Q Kelas X SMA/MA

Fig. 4.Relation of Materials with Other Subjects

c) The relationship of the material with the science of
religion (Islam)
The linkage of the material with the science of religion
(Islam) in the module was developed by providing infor-
mation and linking the material with verses of the Qur'an,

http://dx.doi.org/10.17977/um048v28i1p21-30

hadith, and Islamic values. One of them is in module 2 on
the one-variable rational inequalities topic. In explaining
the concept of inequality, this module relates to the verse
of the Qur'an, namely the letter As-Shaffat, verse 147, as
presented in Figure 5.
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Q MODUL 2 PERTIDAKSAMAAN
TONAL SATU VARIAB
RASTONALSATU VA EL Iya, betul. Bentuk kalimal matematikanya adalah x = 100.000. Lalu sudah ingatkah
kamu bentuk kalimat tersebur disebut dengan benmk apa? Iya, beml sekali bentk
Kalimat it disebut dengan benmuk pertidaksamaan. Wah temyata di dalam AL-Quran
Pendahuluan

juga konsep perti yan,

Berdasarkan konsep bilangan rasional yang sudah kamu pabami pada modul scbelumnya,
Lalu coba kamu jelaskan kembali tentang konsep bilangan rasional yang telah kamu
dalam modul ini kamu akan mempelajari bagaimana konsep pertidaksamaan rasional satu

variabel don cara penyclosnisnnys. Tentunya kamu sudah lidak asing logi dengan kata
pertidaksaman bukan? Di kelas sebelunnya kamu juga sudah mempelajari tentang

pertidaksamaan liner dan pertidaksamaan kuadrat sam variabel. Lalu apa yang dimaksud

pelajari pada modul sebelumnya? Lantas apa yang dimaksud dengan pertidaksamaan
rasional satu variabel itn? Untuk memahami persoalan tersebut mari kita amati masalah
berikut ini:

dengan pertidaksamaan rasional satn variabel im? Seperti apa bentuknya? | “Indeks Massa Tubuh /IMT” 1
: Tndeks Massa Tubuh/TMT adalah pengukuran :
; ot . 1
?‘ N2 o o | i o B .
n.v ! memiliki ubuh yang ideal dari perbandingan |
Masi ingatkah kamn dengan konsep pertidaksamaan? Apa ya pertidaksamaan ien? ! S Geg BERt SadsnyR sl A tibcikant 1
oleh rumus berikut.

adalah yang [} = |
perbandingan ukuran dua objek atau lebih, yang bisa dinotasikan dengan tanda < : Sunber: Sabigaji.com MT =2 :
(kurang dari) , > (lebih dari) , < (lurang dari sama dengan) , dan > (lebih dari sama | Keterngan: 1
dengan). : b =berat badan (kg) :
Sotelah kamu mengingat kembali tentang pertidaksunan, mari kita amati bersama QS. |t = tinggi badan (meter) )
As-Shaffaat ayat 147 | il pehitungan IMT stk orang di Asi Tenggar dikclompokkansebagsi |
| berikut: )
1 1
« [
]
“Dan Kami tus Dia kepada seranus ribu orang atau lebih, * (QS. As-Shallat ayat 147). ! SRk <iey 1
{ Kurus 15184 1

Pada ayat tersebut dijelaskan babwa Nabi Yumis diutus kepada umatoya vang
L Nomal 185-229 !
jumlahinya 100,000 orang atau lebib, jika kita ubah ke dalam bentuk kalimat matematika | )
il 2 - 5 1
dengom memisalkan x adalal banyoknya urmat Nabi Yunus, dapatkah kemu menuliskan ! [Seshiian bentliaden LR 1
‘banyaknya jumnlah wmat Nabi Yunus dalam bentuk kalimal matcmatika? e e e e o

MODUL 2 petidatsoman RasionalSatu Variobel ' ' Kelas X SMA/MA

Fig. 5.Relation of Material with Religious Science (Islam)

d) Relevance of the material with general knowledge

In the developed module, the presentation of the rela-
tionship between material and general knowledge is in

module 2 with the topic of rational inequalities of one var-
iable. In explaining the concept of rational inequality, this
module relates the material to information and body mass
index (BMI) problems, as shown in Figure 6.

Iya, betul. Bentuk kalimal matematikanya adalah x = 100.000. Lalu suda ingatkah : |

kamu benmk kalimat tersebur disebut dengan bentuk apa? Iya, beml sekali benmk 1 >
! Sanga gemuk J_ 40 |
!

o
g
g

kalimat it disebut dengan benmk pertidaksamaan. Wah temyata di dalam Al-Quran

juga konsep yan, oD S R e e .

Lalu coba kamu jelaskan kembali tentang Konsep bilangan rasional yang telah Kamu Faivpi mepaken aleym ketae X. ta meniiilbadanietaf hadan sebestt, 63 ko chrt il
ST e s Tl perhinngan IMT mbuh Fatwa temasuk dalam kategori gemuk. Dapatkah kamn
5 kirakan berapakah tinggi badan Farwa?
rasional satu variabel iftu? Untuk memahami persoalan tersebut mari kita amati masalah TSGR e S Riss b R

berikut ini: Apa yang akan kamu lakukan dalam menyelesaikan permasalahan tersebut? Tya,
I’ :I:l;:;l:u: 1'; D:h—;l;ﬂ: """"""""""""""""" 3 Tangkah pertama adalah dalam kalimat Lalu
! e | model matematika dari permasalalian “Indeks Massa Tubuh (IMT)”?
! Tndeks Massa Tub e ! Model matematika dari permasalahan “fndeks Massa Tubuh (IM1)” adalah
g 1 ) A
: 1 r’v') y-ngf?efnpahnhnfp-kmwmgfitwm 1 S
{ ‘memiliki tubuh yang ideal dan perbandingan 1 eSS
: tinggi dan berat badannya, Nilai IMT diberikan : S 5:; —27.620..(1)
i 276s=5< 3
! oleh rumus berikut. 1 & :—l‘—mso...(u)
{ sy =L )
ot e Lo ) Coba kaumu perbatikan pertidaksamanm (i) dan (i), bentuk pertidaksunaan erscbut
: Keterangan: : adalah contoh bentuk pertidaksamaan rasional satu variabel
| b =berat badan 1 " Defmisi
: ¢ = tingei badan (meter) : Pertidaksamaan rasional adalah pertidaksamaan yang memuat fungsi rasional,
! Has.llyrrhmngmMTlmnlkmmgdlAsuTmmmekhnubugm 1 mﬁm‘im‘w"mﬂm”ﬂ'Mm'g(%,mwum*o.
[} berikut: 1
| 1 I(x). g(x) merupakan polinomial yang dapat berupa fungsi kubik, fungsi
! 4 kuadrat, atau fungsi linier. Bemtuk umum pertidaksamaan rasional dapat :
[} Sangat kurus <149 1 o — E
{ ) ditalis sebagai berikut.
Kurus 15-184
i : | 16 5 0,0 5 g, 1) 1
{ S e 1 10> 018 2 0.0% < 0.atau [ < 0.dengan g(x) = 0.
[ N " i )
L Kelebihan berat badan 23-275 !
{ ) Setelah kam memahami definisi pertidaksamaan rasional di atas, buatlah contoh dan
EST oot ele o ec ool oooatotoooct 3

bukan contoh pertidaksamaan rasional satu variabel masing-maasing tiga, kemudian
berikan penjelasannya!

. Kelas X SMA/MA MODUL 2 pertidaksaman Rasional Sotu Variabel .

Fig. 6.Relation of Material with General Knowledge

http://dx.doi.org/10.17977/um048v28i1p21-30



Jurnal limu Pendidikan (JIP)
Vol. 27, Issue 2, June 2022, pp. 21-30

e) Relevance of the material to the daily life of students

The relevance of the material to everyday life in this
module is presented in the material and exercises. One of
them is contained in module 1 in the Let's Dig for

(

8

Setelali melakukan pengmuatan silahkan mengajukan pertanyam terkail bal yang
diamati atn materi. Kenmdian kamu bisa mendiskusikan pertanyasnmn bersama gun
manpun temanmn. Berikut ini confoh pertanyaan yang bisa untuk diajukan:

Apakah perbedaan antara bilangan pecahan dengan bilangan rasonal?

Silahkan ajukan pertanyaan lainnya yang menurut kamu penting.

e
Contoh 1)

Resep kue bolu sederhana: g

tepung terigu

3 ar
1/4 sdm baking powder
175 liter susu cair

113 kg gula pasir

2/3 sdt garam

Sebutkan semua bilangan rasional pada resep kue bolu di atas, kemudian nyatakan
bilangan rasional tersebut ke dalam bentuk pecalian desimal!

Semua bilangan rasional di atas jika dinyatakan dalam bentuk desimal, diperoleh
2.000... dapat ditulis 2,00...0.
3 =3,000.. dapat ditulis 3,00..0

=0.750... dapat ditulis 0,750..0.

14 7 Kelas X SMA/MA
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Information activity. In this activity, the module explains
the characteristics of rational numbers presented by
providing problems related to students' daily lives, namely
sponge cake recipes, as shown in Figure 7.

)

=0,500... dapat ditulis 0,500...0
=0,333... dapat ditulis 0,33...3.

=0,666... dapat ditulis 0.666...6

Terlihat bahwa pada sefiap bilangan rasional di atas, bentuk desimalnya memuat
pengulangan angka atau deretan angka fertenu secara terus menerus. Pada 2, 3, %, dan 2
memuat pengulangan angka nol. Akan tetapi, biasanya pengulangan angka nol tidak
perlu ditulisken. Pada § terdapat pengulangan angka 3 dan pada. % terdapat pengulangen
angka 6.

Coba selidiki :

1. Apakah setiap bentuk bilangan rasional jika dinyatakan dalam bentuk desimal

pasti memiliki angka atau deretan angka yang herulang?
2. Apakah berlaku sebaliknya, yaitu setiap hilangan dalam bentuk desimal yang

memiliki angka atau deretan angka yang berulang pasti merupakan bilangan

rasional?

Contoh l._ig

Dalam pelajaran Fisika, kita mengenal percepatan rata-rata gravitasi bumi yang

disimbolkan sebagai “ g * menunjnkan rata-rata percepatan yang dihasilkan medan
gravitasi pada permukaan bumi (pemmkaan laut). Nilai sebenamya percepatan
smavitasi berbeda dari satu tempat ke tempat lain tergantung ketinggian dan kondisi
geologi. Dalam fisika, nilai perccpatan gravitasi standar (gn) didefinisikan scbagai
9,80665 w/s”. Coba sclidiki apakah nilai gravitasi standar yang didefinisiken
sebagai gn ~ 9,80665 m/s? merupakan bilangan rasional!

2. Perhatikan bilangan 2,171717.

Selidiki apakah bilangan tersebut merupakan bilangan rasional!

MODUL 1 xonsep Silengan Rasional dan trosional 1S

Fig. 7. The Relation of Matter to Daily Life

The mathematics learning module using a scientific ap-
proach on the material of one variable rational and irra-
tional inequalities, offers several advantages, including:

o jtcan be used as teaching materials for students and
teachers in conveying learning using the material of
one variable rational and irrational inequalities with
the integration-interconnection insights.

e itis designed to be used independently by students
with or without a facilitator or teacher.

o it can be used online via fliphtmI5.com.

On the other hand, the weaknesses of this developed
module include:

e it is limited to the material of one variable rational
and irrational inequalities.

e it contains insights on integration-interconnection,
one of which links and relates the material to reli-
gious knowledge (Islam) to be more suitable for use
in madrasah or Islamic-based schools.

The results of this study are like the results of (Nu’man,
2017; Suparni, 2015) in constructing valid integration in-
terconnection-oriented mathematics teaching materials.
This learning module is designed to facilitate students in
learning the material on one variable rational and irrational
inequalities, independently both at school and home.

http://dx.doi.org/10.17977/um048v28i1p21-30

According to Suparni (2015), integration-interconnection
is applied by linking the material with other subject matter,
everyday life, and Islam. Meanwhile, Nu’man (2017) ex-
plains that integration-interconnection is used by linking
contextual and Islamic insight material. As for this mod-
ule, the integration-interconnection is in the form of link-
ages between the material and other mathematics materi-
als, other subjects, religious knowledge (Islam), general
knowledge, and students' daily lives so that it is expected
to provide new knowledge and experiences for students.
This learning module also has an attractive appearance
which is expected to make students more interested in
learning. At the same time, the weakness of this module is
that it is limited to the material of one variable rational and
irrational inequalities. This developed learning module has
been declared valid, but its effectiveness and practicality
in classroom learning have not been examined.

1. Conclusion

These integrated-interconnected mathematical learn-
ing modules with a scientific approach have been devel-
oped using Richey and Klein development steps, consist-
ing of planning, production, and evaluation. The devel-
oped learning module has undergone the assessment and
revision stage following the assessment results from two
expert validators. It attained a high criteria assessment
with an average value validity score of 0.82. Therefore, the
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developed integrated-interconnected mathematical learn-
ing module with a scientific approach has met the validity
criteria.
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