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Abstract 

Selecta capita of mathematics is a subject that discusses algebra, geometry, and high 
school calculus material. Students face obstacles during the learning process: misconcep-
tions about studying selecta capita of mathematics and the lack of electronic textbooks. 
Therefore, it is necessary to have electronic textbooks that can help students to solve 
problems by prioritizing independence in the learning process. This study aims to produce 
a selecta capita of mathematics e-books for SHS on a reasonable and practical contextual 
teaching and learning (CTL) approach and to see the effectiveness of the e-book that has 
been developed. The development of selecta capita of mathematics e-book for SHS on 
CTL approach refers to ADDIE development model. The instruments used to determine 
the quality of a developed e-book are (1) questionnaires to measure the validity, (2) stu-
dent response questionnaires to measure practicality, and (3) learning outcomes test 
questions. The results showed that selecta capita of mathematics e-books for SHS based 
on the CTL approach developed was good quality and could be used in learning. 

 
Abstrak 

Kapita selekta matematika merupakan mata kuliah yang membahas materi aljabar, geome-
tri dan kalkulus sekolah menengah atas. Salah satu kendala yang dihadapi peserta didik 
selama proses pembelajaran yaitu terdapat miskonsepsi dalam mempelajari kapita selekta 
matematika serta masih minimnya buku ajar elektronik. Oleh karena itu, diperlukan adanya 
bahan ajar elektronik yang dapat membantu peserta didik memecahkan permasalahan 
dengan mengutamakan kemandirian dalam proses pembelajaran. Penelitian ini bertujuan 
untuk menghasilkan e-book kapita selekta matematika SMA berbasis pendekatan contextu-
al teaching and learning (CTL) yang valid dan praktis, serta melihat keefektifan e-book yang 
telah dikembangkan. Pengembangan e-book kapita selekta matematika SMA berbasis pen-
dekatan CTL mengacu pada model pengembangan ADDIE. Instrumen yang digunakan untuk 
mengetahui kualitas e-book yang dikembangkan, yakni: (1) angket untuk mengukur kevali-
dan; (2) angket respon peserta didik untuk mengukur kepraktisan; (3) soal tes hasil belajar. 
Hasil penelitian menunjukkan e-book kapita selekta matematika SMA berbasis pendekatan 
CTL yang telah dikembangkan berkualitas baik dan dapat digunakan dalam pembelajaran. 
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INTRODUCTION 

Selecta capita of mathematics in high 
school is one of the compulsory subjects 
that students of the Mathematics Educa-
tion Study Program must take. This is 
because this course discusses in-depth 
algebra and geometry in high school. The 
material in this course consists of se-
quence, series, sigma notation, trigo-
nometry, polynomials, composition func-
tions and inverse functions, three dimen-
sions, logarithms, equations and inequali-
ties, absolute values, financial mathe-
matics, vectors, cones and conic sections, 
transformations and matrices, and high 
school calculus. 

Based on the researcher's experi-
ence while teaching Selecta Capita of 
Mathematics subject in high school, 
there are several obstacles during the 
learning process, namely: 1) the number 
of material that students must master; 2) 
the lack of electronic textbooks high 
school selecta capita of mathematics 
(because this course is a combination of 
algebra, geometry and calculus materi-
als) (Huda, 2017); 3) student learning out-
comes in Selecta Capita of Mathematics 
subject for high school are still low, this is 
due to a lack of student concepts under-
standing in learning. The typical student 
concept understanding is because stu-
dents have difficulties, especially in learn-
ing geometry and calculus material. This 
is in line with the opinion of Wardani et 
al., who stated that there was a miscon-
ception (misunderstanding) in learning 
selecta capita of mathematics. (Wardani, 
Mudzalipah, & Hidayat, 2013). Gunawan 
and Retraningrum's research state that 
the difficulties experienced by students 
lie in factual knowledge, conceptual 
knowledge, procedural knowledge, and 
metacognitive knowledge (Gunawan & 
Retnaningrum, 2016). Kumalasari and 
Sugiman, in their research, stated that 

the most considerable difficulty faced by 
students lies in metacognitive knowledge 
(Kumalasari & Sugiman, 2015). Jiang 
stated that geometry is one of the fields 
in mathematics that is very weakly ab-
sorbed (Nur'aini, Harahap, Badruzzaman, 
& Darmawan, 2017). In comparison, 
Leithold said that in studying calculus, 
one must know trigonometry, algebra, 
and geometry concepts (Wahyuni, 2017). 

Studying material such as algebra, 
geometry, or calculus emphasizes under-
standing concepts and can also hone sys-
tematic, logical, critical, and analytical 
reasoning (Andriani, 2015). This is in line 
with Wahyuni, who stated that learning 
mathematics aims to produce humans 
who can reason logically, critically, sys-
tematically, rationally, and carefully, and 
can be honest, objective, creative, and 
open (Wahyuni, 2017). 

To achieve these learning objec-
tives, it is necessary to have textbooks in 
the learning process. According to Tari-
gan, a textbook is a type of book used in 
specific fields of study and a standard 
book compiled by experts for instruction-
al purposes equipped with appropriate 
teaching facilities and easily understood 
by users in schools and universities so 
that they can support a teaching program 
(Kurbaita, Zulkardi, & Siroj, 2013). With 
the textbook, it is hoped that students 
can construct their knowledge inde-
pendently. Knowledge construction can 
be built if textbooks are made or devel-
oped using an approach or theory that is 
appropriate to learning. Research con-
ducted by Mulyana and Gunadi states 
that the appropriate approach for the Se-
lecta Capita of Mathematics subject is 
contextual teaching and learning; this is 
because the characteristics of Selecta 
Capita of Mathematics subject require an 
authentic context to solve a problem 
(Mulyana & Gunadi, 2018). This is sup-
ported by three CTL components applied 
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in the learning process: modelling, con-
structing knowledge, and understanding 
learning materials (Asrizal, Desnita, & 
Darvina, 2020). This is in line with the re-
search of Apriani, Buyung and Relawati, 
who stated that the appropriate ap-
proach for algebraic material is contextu-
al teaching and learning. (Apriani, 
Buyung, & Relawati, 2017). 

The development of science and 
technology that is in line with the era de-
velopment in Era 4.0 is needed, especially 
in the current condition that the world is 
facing a COVID-19 pandemic, which 
causes face-to-face interaction to be min-
imal. All sectors of life must adapt to the 
current situation. Likewise, online learn-
ing is needed in education in today's con-
ditions. Efforts made to overcome these 
problems required the existence of elec-
tronic books (e-books) in the learning 
process. 

E-Book is a textbook that contains 
a multimedia database with various data 
sources converted into digital form 
(Restiyowati & Sanjaya, 2012). E-Book 
has advantages: more practical and easi-
er to carry everywhere, environmentally 
friendly, durable, easy to copy and easy 
to distribute. (Makdis, 2020). 

Research conducted by Bayani 
states that e-books can be used as excit-
ing teaching material (Bayani, 2019). This 
is confirmed by several studies that 
Mindayula has carried out; Supriadi; Wi-
bowo and Pratiwi; Rosyidah and Rahayu; 
Maynastiti et al. They stated that the de-
veloped e-book was valid because stu-
dents gave a very positive response to 
the learning process and could practice 
creative thinking skills and problem-
solving abilities (Muhaimin, Bakar, 
&Mindayula, 2016); (Supriadi, 2015); (Wi-
bowo & Pratiwi, 2018); (Rosyidah & Ra-
hayu, 2022); (Maynastiti, Serevina, & 
Sugihartono, 2020). 

Based on relevant previous re-

search, there are differences and updates 
from each research conducted. The dif-
ferences and updates in this research lie 
in the approach and materials. This re-
search aims to produce an e-book of high 
school selecta capita of mathematics on 
contextual teaching and learning ap-
proaches that are valid and practical and 
to see the effectiveness of a developed e-
book.  

 
METHOD 

The method used in this research is re-
search and development. The develop-
ment used adapts the ADDIE model de-
veloped by Dick and Carry (Sugiyono, 
2016), consisting of 5 stages Analysis, 
Design, Development, Implementation, 
and Evaluation. 

Analysis. At this stage, needs anal-
ysis, curriculum analysis and characteris-
tics analysis are carried out. Needs analy-
sis in the form of syllabus, materials, ap-
plications, and approaches used analysis. 
Curriculum analysis was conducted to 
determine Basic Competencies, Indica-
tors of Competency Achievement, and 
learning objectives. Meanwhile, student 
characteristics analysis was carried out to 
develop e-books. 

Design. At this stage, the research-
er designed/made an e-book design that 
would be developed. The researcher 
made a storyboard that outlines e-book 
contents in general, including e-book de-
sign and materials based on a contextual 
teaching and learning approach, as well 
as compiling an assessment instrument. 

Development. This stage was the 
process of making/developing an e-book 
based on the storyboard and design that 
had been made. Then e-book was re-
viewed by the validator. The validation 
carried out was material validation and 
product validation to measure the feasi-
bility of the developed product by filling 
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out the validation assessment sheet. This 
assessment is used as a guideline for im-
proving e-books to produce feasible e-
books for testing. 

Implementation. At this stage, the 
researchers conducted product trials in 
the classroom and gave questionnaires to 
determine student responses about the 
feasibility of e-books used in learning. At 
this stage, the test is also given to deter-
mine the effectiveness of the e-book. 

Evaluation. At this stage, an evalu-
ation was carried out based on the re-
sponse questionnaire analysis and stu-
dent test results to determine the quality 
of the e-book. 

This study's data collection tech-
niques used validation assessment 
sheets, response questionnaires, and 
learning outcomes tests. The validation 
assessment sheet is addressed to experts 
to measure the validity of the resulting e-
book. The assessment sheet is addressed 
to media experts and material experts. 
The response questionnaire was used to 
determine student responses and reac-
tions related to e-book practicality. The 
e-book practicality was viewed from the 
convenience and assistance for students 
in the learning process. The learning out-
comes test was used to measure the level 
of student learning completeness. Com-
pleteness of student learning outcomes 
would be used to indicate the effective-
ness of the e-book. 

The data analysis technique used in 
this study is a qualitative descriptive 
analysis technique that describes product 
development results in the form of the e-
book for high school selecta capita of 
mathematics based on contextual teach-
ing and learning. The data obtained from 
the assessment sheets and question-
naires provided were analyzed using 
qualitative descriptive statistics. The as-
sessment scores from each validator and 
respondent were then searched for the 

average and converted to determine the 
validity and feasibility of e-books for high 
school selecta capita of mathematics 
based on contextual teaching and learn-
ing. Criteria of validity and practicality 
can be seen in Table 1 and Table 2. 

 
Table 1. Criteria of E-Book Validity 

Score Interval Criteria 

3,4 < �̅� ≤ 4,0 Very Valid 
2,8 < �̅� ≤ 3,4 Valid 
2,2 < �̅� ≤ 2,8 Quite Valid 
1,6 < �̅� ≤ 2,2 Less Valid 
0 ≤ �̅� ≤ 1,6 Very Invalid 

Source: (Widoyoko, 2012) 

 
Table 2. Criteria of E-Book Practicality 

Score Interval  Criteria 

3,4 < �̅� ≤ 4,0 Very Practical 
2,8 < �̅� ≤ 3,4 Practical 
2,2 < �̅� ≤ 2,8 Quite Practical 
1,6 < �̅� ≤ 2,2 Less Practical 
0 ≤ �̅� ≤ 1,6 Very Less Practical 

Source: (Widoyoko, 2012) 

 
The data obtained were used to deter-
mine the effectiveness of the e-book, de-
termined by counting the number of stu-
dents who had completed, then the 
completeness percentage was catego-
rized according to the criteria, which can 
be seen in Table 3. Learning outcomes 
are said to be effective if at least they 
reach good criteria. 
 

Table 3. Criteria of Academic Proficiency  
Assessment 

Completeness  
Percentage (%) 

Criteria 

𝒑 > 𝟖𝟎 Very Good 
60 < 𝑝 ≤ 80 Good 
40 < 𝑝 ≤ 60 Enough  
𝟐𝟎 < 𝒑 ≤ 𝟒𝟎 Less  

𝒑 ≤ 𝟐𝟎 Very Less  

Sources: (Widoyoko, 2012) 
 

RESULTS AND DISCUSSIONS 

Research Results 

This study used the ADDIE development 
model, which consists of 5 stages that 
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must be carried out, including analysis, 
design, development, implementation, 
and evaluation. 
 
Analysis 

The stages of analysis carried out in the 
development of Selecta Capita of Math-
ematics e-book based on contextual 
teaching and learning are as follows. 

Needs analysis. The needs analysis 
was carried out based on the researcher's 
experience while teaching the Selecta 
Capita of Mathematics subject in high 
school and based on discussion results 
with other lecturers who taught Selecta 
Capita of Mathematics subject to find out 
problems related to the learning process. 
Information obtained that: 1) the number 
of materials that students must master; 
2) there was still a lack of selecta capita 
of mathematics textbooks for high 
school; 3) student learning outcomes 
were still low; 4) the occurrence of the 
covid-19 pandemic which requires learn-
ing to switch from face-to-face to online 
learning systems. So it needs a textbook 
which is more exciting and can be ac-
cessed anywhere and anytime, so it can 
make students actively involved in the 
learning process. 

Curriculum analysis. Curriculum 
analysis was carried out based on the 
KKNI curriculum. The analysis was about 
CPL Study Programs, CP Subjects, and 
Learning Indicators Selecta Capita of 
Mathematics subject for High School. 

Media analysis. In developing e-
books, the primary material used is Mi-
crosoft word 2007. Microsoft word has 
various menus that make it easier for re-
searchers to make e-books. After enter-
ing all the e-book material in Microsoft 
Word, the file will be converted into a pdf 
form to be inserted into the following ap-
plication: Flip PDF Builder. Flip PDF 
Builder is used as one software in devel-

oping e-books because this application 
has good capabilities in displaying prod-
ucts, multimedia, and animation. The 
various menus that flip pdf builder must 
make it easy for users to use this applica-
tion. The development of this e-book is 
published in the form of a link. 
 
Design 

The next stage after the analysis stage is 
the e-book design stage described in de-
tail. 

Reference Collection. In develop-
ing e-books, the researchers look for and 
collect references first. Learning re-
sources that are considered relevant and 
following the material developed in the 
e-book are used as references by re-
searchers. Researchers also collect pic-
tures and videos sourced from the inter-
net; videos serve to attract students' in-
terest in e-books and clarify the material 
contained in e-books. 

Create Storyboards. A storyboard 
is made as a plan for making an e-book. 
Storyboard in the development of this e-
book consists of front and back covers, 
instructions for using the e-book, concept 
maps, indicators and materials, stages of 
contextual teaching and learning, evalua-
tion, answer keys, and bibliography. 
 
Development 

At the development stage, researchers 
developed e-books according to the de-
sign stage. The media used to create the 
e-book is Microsoft Word 2007, then it is 
converted into a pdf form then, followed 
by the flip pdf builder application. The 
steps at the e-book development stage 
are as follows. 

Making an e-book was done by col-
lecting the necessary materials such as 
materials, images, videos, and back-
grounds. The researcher then composed 
the e-book with Microsoft Word 2007, 
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which followed the design stage design. 
The display of the developed e-book can 
be seen in Table 4 (see appendix A). 

Product validation. The Selecta 
Capita of Mathematics E-book was vali-
dated by 3 validators, 2 validators are 
from Universitas PGRI Palembang, while 
1 validator is from Universitas Muham-
madiyah Palembang. 

Product revision. After validation 
process, there were several revisions to 
the e-book. The selecta capita of math-
ematics e-books for high school based on 
contextual teaching and learning was re-
vised according to suggestions and input 
from the validators. Validator comments 
and revisions can be seen in Table 5. 

 
Implementation 

In the implementation stage, the selecta 
capita of mathematics e-books for high 
school based on contextual teaching and 
learning validated and revised was then 
tested. The e-book trial was carried out 
online through the Google Suite applica-
tion and campus e-learning with 26 third 
semester students as research subjects. 
The trial was carried out by giving a re-

sponse questionnaire to determine the 
attractiveness of e-books developed and 
a test to see the effectiveness of e-books. 
 
Evaluation 
The last stage in e-book development 
was evaluation.  

Validity analysis. Validity analysis 
was conducted to determine the quality 
of the developed e-book based on the 
assessment results by the validator. The 
results of the e-book assessment of each 
validator can be seen in Table 6. 

 
Table 6. The result from 3 Validator 

Validator Average score Criteria 

Validator 1 
Validator 2 
Validator 3 

3,10 
3,09 
3,86 

Valid 
Valid 

Very Valid 

The Average 3,35 Valid 

 
Based on Table 6, the average score of 
validators 1 is 3.10 with valid criteria. For 
validator 2 the average score is 3.09 with 
valid criteria. From validator 3, the aver-
age score is 3.86, with very valid criteria. 
Thus, the average score for the three val-
idators is 3.35 with "valid" criteria. 

 

 
Table 5. Validator Comments and Revisions 

Before Revisions After Revisions 

 

 
Instructions for using e-book add the existing button/menu functions and add operating instructions 
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The Image number fixed 

 
Practical Analysis. The practicality 

assessment is based on a questionnaire 
response of 26 students to assess a selec-
ta capita of mathematics e-books for 
high school based on contextual teaching 
and learning. The assessment results 
showed that the average score of the 
student response questionnaire was 3.25 
with the "practical" criteria. 

Effectiveness Analysis. The effec-
tiveness analysis is seen from the student 
learning outcomes test. The test results 
show that 24 of the 26 students who 
achieve the minimum completeness cri-
teria (KKM) are greater than 70. The per-
centage of student completeness ob-
tained is 92.31%, and the effectiveness is 
obtained with very high criteria. So that it 
can be said that the selecta capita of 
mathematics based on contextual teach-
ing and learning e-books for high school 
is said to be "very effective". 

 
Discussions 

Based on the development results, it was 
found that selecta capita of mathematics 
based on contextual teaching and learn-
ing e-books for high school, which was 

developed with the ADDIE model (Analy-
sis, Design, Development, Implementa-
tion, Evaluation) was declared valid, prac-
tical, and effective. 

Data from the validation results of 
the e-book provided by three validators 
showed an average score of 3.35 with 
"valid" criteria. The data from the practi-
cality test of e-book conducted by 
providing student response question-
naires obtained an average score of 3.25 
with "practical" criteria. Furthermore, 
from the student learning outcomes test 
data, the percentage of completeness is 
92.31%, with very high criteria. This 
shows that the developed e-book is "very 
effective" used in the learning process. 
The results of this study are in line with 
the research results of Nurkayanti et al., 
which stated that the learning resources 
developed were declared good if they 
satisfied the aspects such as validity, 
practicality, and effectiveness. (Nur-
kayanti, Muhiddin, & Arifin, 2021).  

Selecta Capita of Mathematics E-
book for High School based on contextu-
al teaching and learning developed got a 
positive response from students. This is 
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supported by the research of Cheng et 
al., which suggested that multimedia-
assisted learning can improve students' 
learning styles and increase motivation 
and learning outcomes (Cheng, Cheng, & 
Chen, 2012). Ratnaningsih and Patmawa-
ti, in their research, also stated that using 
interactive learning media in Selecta Cap-
ita of Mathematics subject can provide 
enthusiasm and motivation for students 
in the learning process (Ratnaningsih & 
Patmawati, 2016). 

The e-books also have advantages 
as contextual learning. It can be a source 
of learning so that students can develop 
their knowledge and motivate them to 
build the integration of knowledge ap-
plied in everyday life (Suwarno, Prasetyo, 
Priambodo, Huda, & Nai'mah, 2020). The 
stages of contextual learning in e-books 
can help students in the thinking process 
(Maynastiti, Serevina, & Sugihartono, 
2020). Another advantage of using e-
books in learning is that they can improve 
students' literacy skills (Moody, 2010), 
foster learning independence, and im-
prove student learning outcomes (Pra-
mana & Dewi, 2014). This is reinforced by 
Samit, who stated that learning using 
multimedia-based books helped students 
learn actively and independently com-
pared to traditional learning (Shah, 2013). 

 
CONCLUSIONS  

The resulting Selecta Capita of Mathe-
matics E-book based on contextual 
teaching and learning for high school had 
been developed with the ADDIE model 
satisfied the criteria of being valid, prac-
tical, and very effective. So, e-books were 
said to be of good quality and can be 
used in learning. 

Based on the research results that 
had been done, the researchers provide 
the following suggestions: 1) educators 
should be able to use e-books produced 

in this research as learning resources so 
that they can train students to be inde-
pendent and actively involved in learning; 
2) for students, they can use e-books that 
had been developed so they can learn 
anywhere and anytime; 3) for other re-
searchers, in order to be able to develop 
e-books with an approach for different 
subjects so that they can enrich students' 
learning resources. 
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Appendix A 
 

Table 4. E-Book Display 

E-Book Display and its Information 

 
The front cover is the front of the e-book, consisting of Universitas PGRI Palembang logo 
and FKIP logo, the author's name, the title of the e-book, pictures, and the faculty name. 
 

 
The back cover is the back of the e-book, made in harmony with the front cover, which con-
tains the quality of Universitas PGRI Palembang and the quality of FKIP. 
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Instructions for using e-books were made to understand the flow and stages of learning to 

use e-books. 

 
The concept map contains the outline of the material to be studied in the chapter to be dis-

cussed. 



Kreano, 13(1) (2022): 136-150      147 
 

 
 

 
The introduction section contains the description of the material to be studied and indica-

tors of achievement. 

Stages of CTL 

 
Constructivism stages of constructing students' thinking in understanding number pattern 

material 
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Finding stages, given problems to students, students can determine the material being dis-

cussed by answering the problems. (Left side) 
At the questioning stage, students are given questions to explore students’ knowledge. 

(Right side) 
 

 
In a community learning and modelling stage, students understand the form of the material 

being discussed by using examples of questions. 
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At the reflection stage, students are allowed to conclude the learning followed. 

 
At the authentic assessment stage, students are allowed to measure the extent of the stu-

dent's abilities. 
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The evaluation aims to measure the ability of students to learning. 

 

 
Bibliography (left side) and E-book display containing learning materials and videos (right 

side) 

 


