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I. 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  

 

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 

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. 

II. 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. 

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 = ∑s/(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. 

III. 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. 

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 questions 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.  

  

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 

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. 

  

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 

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 r1 r2 V Average  Category 

Content Feasibility 1. Material coverage 7 7 0.83 0.79 Medium 

2. Material accuracy 12 13 0.71   

3. Scientific approach 16 17 0.77   

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 0.79   

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 0.83   

3. Coherence and coherence in the flow of thinking 3 3 0.67   

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, with a 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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Fig. 3. Relation of Materials with Other Mathematical Materials 

  

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, 

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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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. 

  

Fig. 6. Relation of Material with General Knowledge 
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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 

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. 

  

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: 

• it can 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. 

• it is designed to be used independently by students 
with or without a facilitator or teacher. 

• it can be used online via fliphtml5.com. 

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

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

• 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. 

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. 

IV. 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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