S Kreano 13 (1) (2022) : 136-150

KREANO

Jurnal Matematika Kreatif-lnovatif
http://journal.unnes.ac.id/nju/index.php/kreano

Selecta Capita of Mathematics E-Book for SHS on Contextual Teaching
and Learning (CTL) Approach

Dina Octaria?, Nila Kesumawati?, Allen Marga Retta3

=23Universitas PGRI Palembang, Palembang, Indonesia
Corresponding Author: nilakesumawati@univpgri-palembang.ac.id?

History Article
Received: August, 2021 Accepted: May, 2022 Published: June, 2022

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
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the most considerable difficulty faced by
students lies in metacognitive knowledge
(Kumalasari & Sugiman, 2015). lJiang
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 Rahayuy;
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



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
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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 seenin Table 1 and Table 2.

Table 1. Criteria of E-Book Validity

Score Interval Criteria
34<x <40 Very Valid
28<x<34 Valid
22<x<28 Quite Valid
l1,6<x<22 Less Valid
0<x¥x<16 Very Invalid

Source: (Widoyoko, 2012)

Table 2. Criteria of E-Book Practicality

Score Interval Criteria
34<x<40 Very Practical
28<x<34 Practical
22<x<28 Quite Practical
1,6<x<22 Less Practical
0<x<16 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,



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-
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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 3,10 Valid
Validator 2 3,09 Valid
Validator 3 3,86 Very Valid

The Average 3,35 Valid

Based on Table 6, the average score of
validators 1 is 3.20 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

- PETUNJUK PENGGUNAAN E-BOOK

E-Book ini terdiri dari lima bab yaitu bab 1 terdiri dari barisan, deret dan notasi

sigma, bab 2 terdiri dari konsep dan operasi matematika menzgunakan aturan sims dan

cosinus, fimgsi trigonometri serta penerapan, bab 3 terdiri dari fngsi dam persamaan

polinomial (sulu banyak), pembagian dan faktorisasi polinomial (suku banyak), bab 4

terdiri dari komposisi fungsi dari dua funesi dan invers suaty fanesi, bab 3 terdii dari

kedudukan titik, paris, bidang dalam ruang, jarak dalam ruang dan sudut dalam ruang.

Cara penggunam E-Book adalah ssbagai berikut

1. Membara dan memakami uraim materi pembalzjaran.

2. Malakeanalan fugas-fugas dalam E-Book dengan benar uatuk labih memabami materi
pembalajaran

3. Mengsrjaken latihan soal dengan benar untuk lebih memabami materi pambelajaran.

4. Apabila Ands mengalami kemlitn mengsrjakan fugas karena keterbatasan sarana,
prasarana, alat, media dan baban belajar yang diperlokan maka Anda dapat
berkonsultasi dangan rekan sejawat dan dosen.

5. Belsjor dengan menggunaken E-Book dituntut kemandirian dan kejujuran Anda
terbadap diri sendiri. Jadi, jika Anda belum menguasai materi tersebut, ulangilsh
kembali bagian-bagian yang belum Anda kuasai sesuai dengan yang dibaraplan

6. Apabila Anda mengalami kesulitan mengerjakan soal, latihan dar penilaian akhir E-
Book, mika Auds dapat menggomakan mubrik penilsisn kenci jawsban dam
pembahasan yans diberikan diskhir azar lsbih memahami

- PETUNJUK PENGGUNAAN E-BOOK

E-Book ini terdiri dari lima bab yaitu bab 1 terdiri dari barisan, deret dan notasi
sigma, bab 2 terdiri dari kensep dan operasi matematika menggunakan aturan simus dan
cosinus, fungsi trigonometri serta penerapan, bab 3 terdiri dari fungsi dan persama an
peolinomial (suku bauyak), pambagian dan faktorisasi polinomial (suku basyak), bab 4
terdiri dari komposisi fangs 3 fangsi dan fwvers suatu fungsi, bab 3 terdi dari
3 . jarak dalam ruang dan sudut dalam ruang.

Cara pengzunaan E-Book adalah erilut

1. Membaca dan memahami ur
2. Melaksanakan tugas-tugas dalam E-Book dengan benar untuk lebih memahami materi

ihan 20zl dengan benar untuk Iebih memshami materi pembelajaran
galami kesuliten mengerjakan tuzas karens keterbatesan sarana
yang diperlukan, wmaka Anda dapat
berkonsultasi dengan rekan sejawat dan dosen
. Belsjar dengan menggunsken E-Book difuntut kemandirian dan kejujuran Ands
semdiri Jadi, jika Anda belum ai materi terssbut, ulanzilsh
kernbali bagian-bagian yang belum Anda kuasai sesusi dengan yang dihsrapkan
6. Apabils Ands mengalami kesulitan mengerjakan soal, latihan dan penilaian ki E-
Book, maks Anda dapst mengsmikan rubrik penilaian, kunei jawsban dan
pembahasan yang diberikan diakhir gar lebih memabami
7. Ksterangan tampilan mengoperasikan E-Baok sebagai beriknt
a E Untuk memperbesar dan memperkecil E-Book

b E Untuk mensmpilkan semua halaman E-Book

o QUEIEY Ve ssenno ke slide vl dan e
N «]- ke <li jutrva dan sebel

- Untuk membagikan link E-Book

Instructions for using e-book add the existing button/menu functions and add operating instructions
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‘Gambar 5.1 Kubus ABCD EFGH

bt lici il o & /201 /! e si-ti

1. Sisi Kubus
Sisi kubus atan bideng sisi sebagei bidang betes daxi sebush kubus. Sisi-sisi

Insbus yang berpasangan saling beshadspan. Sisi kubnus bidang alas atan alas steu dasar
dari kubus gambar 5.1 adalsh sisi ABCD. Sisi yang berhadspan dengm sisi alas
dissbut sisi stas atan bidang stss stan tuup yakmi sisi EFGE.
Latihan 5.1 . 3
Berdasarkan gambar 5.1 jawablah partamyasn berdkut l

2 Berzpa banyak sisi kubus?

. Sshutkan sisi-sisi kubusnya?

. Bapaimanzksh bentuic sisi-sisi ita?

4. Manaksh sisi yang terbesar?

2. Rusuk Kubus
Fusuk adalzh perteninan dna sisi berupa ruas gars. Sebazai contoh pantemuzn
sisi ABCD dan sisi CDGH adalah rusuk CD. Rusuk kubus berjumlah 12 musuk yang
berpasangan, misal rusuk AE dan CG, rusuk AB dengan CD. Sisisisi bidang alas
disebut rusuk-rasuk alas, yang lamnys disebat rasuk-rusuk tegak.
Latihan 5.2
Berdasarkan gamber 5.2 jawablzh paniamyasn bardkut
2 Berzpa banyak rusuk kubus?
. Ssbutkan rusuk-rasuk kubusya?
€ Adaksh rusuk vang terpanjane?
4 Sebutkan semus pesmngen rusukrosuk yang bernedapen delem kubus
Eerapaicah baryaknys pasangan rusui yeng berhadzpan dalam kubus?

Gambar 5.2 Kubus ABCD.EFGH

Sisi kubus atau bidang sisi sebagai bidang batas dari sebuah kubus. Sisi-sisi
berpasangan saling barhadapan. Sisi kubus bidang alas stau alas stau dasar
gambar 5.1 adalah sisi ABCD.
disabut sisi atas atan bidang atas atan tump yakmi sisi EFGH

Latihan §.1 ; 5
besiicut l Penagasan Diskusi

dari

i yanz berhadspan dengan sisi alas

d. Manaksh sisi yang terbesar?

2. RusukKubuz
Fausuk adalah pertemuan dua sisi beropa ruas garis. Sebagai contoh perfemuan
sisi ABCD dan sisi CDGH adalah rusuk CD. Rusuk kubus berjumlah 12 rusuk yang
berpasangan, misal rusuk AE dan CG, rusuk AB dengan CD. Sisi-sisi bidang alas
disebut rusuk-rusuk alas, yang laimmya dissbut rusuk-rusuk tegak
Latihan 5.2
gambar 5.2 jawablah yaan berikut
2. Berapa banyak rusuk kubus?
b. Sebutkan rusuk-rusuk kubusmya?
¢ Adakah rusuk vang terpanjans”
d. Sebutkan semua pasamgen musukrusuk yang berhadapan dalam kubus.
Berapakah banyaloya pasangan rusuk yang berhadapan dalam kubus?
o8

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



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
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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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- PETUNJUK PENGGUNAAN E-BOOK

E-Book ni terdiri dari lima bab yaitu bab 1 terdini dari barisan, deret dan notasi
sigma, bab 2 terdiri dari konsep dan operasi matematika menggunakan aturan sinus dan
cosinus, fungsi trigonometri serta penerapan, bab 3 terdiri dari fungsi dan persamaan
polinomial (suky banyak), pembagian dan faltorisasi polinomial (suku banyak), bab 4
terdiri dari komposisi fungsi dari dua fungsi dan invers suatu fungsi, bab 3 terdiri dari
kedudukan titik, garis, bidang dalam ruang, jarak dalam ruang dan sudut dalam ruang
Cara penggunaan £-Book adalah sebagai berikut:

1. Membaca dan memahami uraian materi pembelajaran.

2. Melaksanakan tugas-tugas dalam E-Book dengan benar untuk lebih memahami materi
pembelajaran,

3. Mengerjakan latihan soal dengan benar untuk lebih memahami materi pembelajaran.

4. Apabila Anda mengalami kesulitan mengerjakan tugas karena keterbatasan sarana,
prazarana, alat medis dan bahan belajar yanz diperlukan, maka Anda dapat
berkonsultasi dengan rekan sejawat dan dosen.

3. Belajar dengan menggunakan E-Book dituntut kemandirian dan kejujuran Anda
terhadap diri sendiri Jadi, jika Anda belum menguasai materi tersebut, ulangilah
kembali bagian-bagian yang belum Anda kuasai sesuai dengan yang diharapkan.

6. Apabila Anda mengalami kesulitan mengerjakan soal, latihan dan penilaian akhir E-
Book, maka Anda dapat menggunakan mubrik penilaian lunci jawsban dan
pembahasan yang diberikan diakhir agar lebih memahami.

Instructions for using e-books were made to understand the flow and stages of learning to
use e-books.

PETA KONSEP
BARISAN, DEREET DAN NOTAST SIGAA

BARISAM, DERET 4

MOTASL SIEMA
|
I I 1
Poda Blangan Barvsan Bilangon Beeret Bilangon Motas: Sigrma
At g Greome P

Sifat-gifar

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

cussed.
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BAB1
- BARISAN, DERET DAN NOTASI SIGMA

Dalam Bab 1. Anda akan mempelajari tentang barisan, deret dan notasi sigma yang
diberikan dalam tiga kegiatan belajar, yaitu Kegiatan Belajar 1, Kegiatan Belajar 2, dan
Eegiatan Belajar 3. Dalam Eegiatan Belajar 1, Anda akan mempelajari barisan bilangan
vang mencakup pola barisan, barizan aritmatika dan barisan geometri. Dalam Kegiatan
Belajar 2, Anda akan mempelajari deret bilangan yang mencakup deret aritmatika, deret
geometri, dan deret geometri tak hingga Sedanglkan pada Kegiatan Belajar 3, Anda akan
mempelajari notasi sigma yang mencakup menyatakan deret dalam bentuk notasi sigma,
sifat-sifat notasi sipma, dan penggunaarmya dalam menyelesaikan soal yang terkait dengan
notasi sigma.

Setelah mempelajari materi ini, diharapkan Anda dapat
1. menentukan barisan bilangan yang terbentul dari masalah nyata yang diberikan;
menentukan pola barisan bilangan yang terbentuk dari masalah nyata yang diberikan;
menyebutkan contoh kontels barisan aritmatila dan geometri;
menentukan sukm ke-n dari barisan bilangan yang diberilcan;
menentukan jumlah n buah suku pertama barisan bilangan vang diberikan;

ok

m

menyelesaikan soal-soal yang menggunakan konsep barisan aritmatilca dan geometri;
menyelesaikan soal-soal yang menggunakan konsep deret aritmatika dan geometri;
mengubah bentuk deret bilangan kedalam bentuk notasi sigma dan sebalilmya;
menggunakan sifat-sifst notasi sigma dalam menvelesaikan soal-zoal yang terkait

oo o=m s

dengan notasi sigma;

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

Stages of CTL

EECIATAN BELAJAR 1
BARISAN BILANGAN

A, Pola Bilangan

Pemzhish Anda bermain ular tangga? Unmk dapst memainkan permainan olar
temgga Anda memerlukan sebush dadu. Tz Ands perbstikan, di setiap dado tersebut
‘memiliki hilangan-bilangan vang dizambarkan dalam bentk balatan-bulatan kecil (disebt

naktah ataw tirk).
' D [ et |
Gambar 1. Dadu (Surnber: hitps:pixabay comidvectors‘sesrch'dadn )

Eulztan-bulatan kecil tersebor mewakili bilanzan-bilangan vang ditennikan. Sam
‘polatan pada dadu mewakdli bagian 1, dua bulatan pada dadu mevwakili bilmsan 2, tizga
‘bulstan pada dadu mewakili bilangan 3, dan seterpsnyva hingza enam bulatan pada dadu
yang mewakili bilanzzn 6. Jika bilangan tersebur diumitien dengan suat anmen tertsnt,
maks akan mambenmk suat barizan. Berdssarkan uraian tersebar, kita dapat mengetakni
pengertizn polz bilangan

Pola Bilangan mempakasn susm bilangan dengan atren tertenta yvang akan
membeantulk suzt barizan bilansan yang terano

Suame barizan bilanzan dapat ditomjukdan demean polz-pala. Pelzjari pola bilmean-pola

Constructivism stages of constructing students' thinking in understanding number pattern
material
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1+2+3+4=10
Sehinzza, dipercleh 1,3, 6, 10, .
Earizan ini dissbut barizan bilangan pada segitiga pascal.

7. Pola bilangan Fibonacci yzit pola bilmgzn vang bilanzan satelabmyz mermpakoam
jumlah dari dus bilangan ssbeherrya. Pols bilangan Fibonscci adalan 1, 1, 2, 3, 5, 8,
13,20, .

2. Pola bilangan Aritmatika, vaitu pola bilangan dimana bilangan sebelum denzan
sezudahrya selalu memilik selisth yang sama. Contolugya: 1,4, 7,10, 13, .. dan 2, 7,
12,17,22, ..

¢ Pola bilangan Geometri yaity suam bilmgan menpakan hasil pericalian hilmgan
sehalummya dengan suam bilangan yang tetap. Contobrva: 1,2, 4, 8, 16,532, _dan 1,
4,16, 64, ...

Untik selanjutrya pola bilangan ini kita sebut dengan barisan bilangan. Memmit
Sumardi & Subazya (2011}, barizsan adalah susuman bilangan menurat suatd enran tertet
(Sequence ir an ovder of monbers based on certain Fule).

Dalam kehidupan sehari-hard, selsin dari contob distss, bamyak sekali kooteks dalam
kehidupan schari-hard yang dapat digunsken watek barjsan arimnstks dan geometri
Berdazarkan uraian distas, tenmikan manasksh permasalshan berikmt yang termasuk barizan

aritmanika atzn barizan geomstyi!
=

1. Andi ingin pergi kerumgh temanya vang berada di Jalan Jand. & Vami mo. 25.
Setelah sampai di Jalan Jend. A Yeni, Andi memperhstican nmsh vang terletsk di
sebalah kanan adalsh numsh dengan nomor wrutan ganjil, sedangkan yang dissbelsh
kiri adalah romab denzan nomor unian gensp. Dengan memperhatikan keadaan
tersebut, kearsh manskeh Andi mencari pomsh temanmya? Temmasuk barizan
aritmatika atau barizan geomstri permasalahan terssbut!

2. Dizswmsikan bahwa harga emas mengiloti pola selaln berambah n¥ dari talm
sebalunmrya, hsalkan watuk mempermndsh perhinmgan # bamilzh 3% dan hargs
emas sebarang Bp 800.000,- per zram. Ini berart setalum lagi harga emas menjadi Bp
£45.000.- per gram. Taknm-tshun berikutrya bertunst-tont hargs emas per gram dalam
rupizh menjadi 292.250; 1.041.862,3; dan seterusmya. Termasuk barsan aritmatils
atau barisan geometri permasalshan tersebut!

[ o

Tugas
Carilah minimszl mazing-mazing s=to konteks barisan aritmatika dan barizan
Ee0meti
Rontrutiviome
ol Barsan | ot |

Suku dari barisan adalsh setizp bilanzan vang terdapat dalam jajaran bilmmgsn peds
barisan. Subm kel ditlis U, s ke-2 dimdis 0%, .., suko ken ditalis T Beamk
unmmya dapat dinlis sebagai:

vLUL T, LT

Pads dassmya subu-subo susto barisan adalsh nilsi-nilai fimesi 7 yang daersh
definisinya adalah himgpuan bilamgere acli Misalkan barisan 2, §, 10, 14, __ dapat dilihat
=nkm keempatrrva adalash 14, sshingga fimesi LM ontuk barisan ind mesypumyai nilai 14 pada
4, gtz ditulis T74) = 14.

Tadi untuk setiap barisan 5 T/ dari b A={123, 1k
‘himpunan usur-unsar dari barisan Pemstaan md biasaryva dinystalen dengan mmus sukm
ke-n dari barizan.

§

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)

I Masyarakat Belajar

Contoh 1-
Carilah rumus sederhana sulou ke-n dari barisan berilot: (Besari, 1990: 263)
@) 36912,
L
B Lggee
ti1
© o5 o
(d) 1,827 64 _
() Tentukan rums uma barisan: 1, 1,2, 3,5, 8, ..
: [ i ]
Penyelesaian:
(&)  Barisan 3 5 il 1
1 1 t 1
no= 1 2 3 5
Hubungarmya: 3 = ELN]
@ o=
9 = 3@
12 0= 3
w 3n
JTadi benmak woum suku ke adalah T0 = 31
) Buissnl,%.}.i...
A _ ' - 1
vo= 1 = no= 2
o= s no= i

()

Tadi etk e sukw ke-n adalah U, = —

(@) Barisur1,827,64, ..

voo=1 =@
v, =27 =(3)°

Lo
Lo

Jadi bentuk nmum sukm ke adalsh U, = n'

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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| sefls
Berdzzarkan ursian dan kegiatan yang sudsh dilskubsen, apa vang dapet Anda simpuliean
tentanz Barizan Bilanzan!
[ v |
Latihan 1.1
1. Testukan numus sokog ke dan tentulem nilsi sokon ke 12 dard barisan barilout
@ 1,-2,4,-8,
®m-L1L-LL ..
111 1
(@]:3:;;;;---
1 1 1
@ e

s

Tentakan subkm ke-7 dari barizan Fibonacsd vang ditemtakan oleh:

U=0h=1 ,0,,=2L,+30,, mukn>2

Tenmkam lima snkog pertama dari barizan vans sk ke-n mya ditsrtokesn oleh: U =
(=2

Diketabi mummis jumlsh n sk pertama deret aritmetika adalsh 5, = 2n' + 3
Tenmkan beda dan barisan arimatikanya?

. Bubo kedua dari suatn deret ariometika adalah 5. Jwmlsh suku ke — 4 dan ke — 6

sama demzan 28, Pertamyaanmya tenmikan sakon ke-D den jumlab kezembilan suku
pertama dari derst tarsebut.

. Seutzz pita dibagi menjadi 10 bazian dengan panjans vanz membenmb desst

aritmatiks  Panjenz pita vang terpendelr 20 om dsn yans terpanjans 155 om
Tentukan panjang pita semula!

. Esorang petani mencatat hasil pansrmya selama 11 hari Hasil panen hari pertama

15 kz dem selalu menzzlam kensikan tetsp ssbesar 2 ke sefizp hari. Teatulcan
Jjumalah hasil panen vang diperoleh!

. Dikatabui U5 + 10, = 12 dan T, = U, = 16, tennuikan sk ke-7 bharizan f!

17

At the reflection stage, students are allowed to conclude the learning followed.

Cocobdanlah jawaban Anda dengan Fumci Jawaban Latihen yang terdapat di bagism
akhir E-Book ini. Hitumzlah jawaban yvang benar, kenmdian gunslkan nms berilost wank
menzetahni tinghkat pensmasssn Anda terhadap materi Kegiatan Belajar 1.

Jumlah Jowaban yang Benar
Jumlah Soal

Tingkat Penguasaan = = 100%

20 = 100% = baik zakali
B0 -20% = baik
-7 = cukup

< T0% = lorang

Apahila mencapai tingist penguazaan minimsl Bailk, Anda dapat menemskan dengan
materi selanjuya. Jika masib di bawsh minimal Baik, Amnda hams mengolansi materi
Kegiztan Belzjar 1, tentama bagian vang belom dikmaszi

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

dent's abilities.
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I EVALUASI

L

10

The evaluation aims to measure the ability of students to learning.

Dz kapal vakmi Banma [ dan Baruns IT berangkst dari pelabubhan Bakshuwi pada
wzkia vang bersamasn Fedua kapal berlayvar pada jalur yang hims dan membentuk
sudut #° satw sama lam. Jika kecepatan kapsl Barona I 25 kmfjam dan kecepstan
kapal Bamuna I 15 Jon'jam, berapakah jarsk antara kapel Barnmna I dan kapal Barunz
1T setelah berlayar 1 jam?
Zeorang pilot anglsten udara menerbangian pezawat jet. Pesawat jemya tinggal
landas dempzm kecepatan rata-ratz 735 m'detik dan sudut elevazmyz 107, Pilot tarsebnat
merencanakan wituk mencapal ketingzian 4375 m Pertamyzamnya berapakah wakin
vang diperhikan untuk mencapai ketinggian tersabut?
Dialam rusng olshraga terdapat sebush balok denzan uloran perbandmzzn yakmi
P:L:T=4¢:3:1 Diketahui panjang diagonsl ruangnya adalsh 28 om
Pertamyazmnya tentmkan vohm belak tersebut?
Seorang tukeens kavy memiliki sebaah balok hias alaswya 06 on®, has sisi depennya
adalsh 72 cw’, dan luss sizi ssmpingrva adalah 48 ce’. Temtoban vobmn halok
terzabut?
Tenikan jumlah deret beriloat:
- + : + - + : + -+ 1 .

VI4+WT T3 E4E T B 485 + 100
Tiga buah hilangan beromotan vang merepakan subm-suku barizan aritnatiks
jumlaivrya adalsh 120 Jika bilangan ketiza ditambeh 2, maks diperoleh derst
zeomari. Tolizkan ketiza hilangan tersabut!
Sk harvak x* — ax® — (0 — b)x® £ (Sa+ b+ 2)x — a0 — b memporvai sisa y -
3 jika dibagi x* +x — 2. Tentakan nilai a dan B!
Deikcetabni fx) = ax — 3 denzan gradien pesitif Jika F[720] - 32 = 4. Tenfukan
milai a.
Diikcerabugi salsh sty sker dari persamean x° — Tx + & = 0 adalah x = 1. Tentukan
jumlzh kedua slear tersebut?
Polinomial davi v + ax* +bx +c=Odengan g = b + ¢ akar-akamys adalsh ¥,
X, dam x,. Tenmkan nilsi dard xf + x5 + 28
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