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Abstract

Mathematical literacy is a very hot issue in the development of mathematics learning, apart from mathematical
literacy, another interesting thing is the entrepreneurial spirit that must be given from an early age, especially for
vocational students. This research was conducted at SMK Rosma Karawang in the Department of Computer and
Network Engineering, West Java Province with the XI grade students. The teaching materials developed by
applying the principles of the development model developed with the ADDIE model consist of analysis, design,
development, implementation and evaluation. This research and development model is considered suitable for
developing teaching tools and materials which is used for the purposes of the learning process. Based on the
results of data analysis and processing that have been carried out in this study, the development
of teaching materials using the ADDIE model has met the appropriate and valid criteria by media, language and
media expert valuators. Another result of developing this teaching material besides meeting the eligibility
criteria is that the teaching materials developed are able to increase mathematical literacy and instill
entrepreneurial spirit for students.

Introduction

Mathematical literacy has become a hot issue that has developed in recent years (Letwinsky,
2017; Mariani et al., 2017). This was initiated by PISA (Program for International Student
Assessment) which released the literacy results of students in the world aged 15 years. PISA
informed the results in its release, including the results of mathematical literacy in Indonesia,
which were still below other ASEAN countries, even Singapore became an ASEAN country
in the top 10 results released by PISA (Amir et al., 2019; Ekawati et al., 2020; Hayati &
Kamid, 2019) . Therefore mathematical literacy is an interesting issue and the government is
trying to increase the mathematical literacy score of students in Indonesia. Mathematical
literacy can simply be defined as the ability or capacity of individuals to formulate and use
mathematics in various ways (ILHAN & ASLANER, 2017; Kelana et al., 2020; Kitsantas et
al., 2020). This statement states that in mathematical literacy students are expected to be able
to use reasoning to help students solve problems related to everyday life (Asmara et al., 2017;
Leonard et al., 2020; Yica, 2017) .This provides benefits to the students to understand the
usefulness of mathematics in everyday life har i (Ic & Tutak, 2018; Purpura et al., 2017) .

The definition of mathematical literacy does not only focus on mastering the concept of
material, but more than that mathematical literacy is needed in developing critical and creative
thinking skills and reasoning in solving mathematical problems. (Sumirattana et al.,

1

© 2021 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202103.0661.v1
http://creativecommons.org/licenses/by/4.0/

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 March 2021 d0i:10.20944/preprints202103.0661.v1

2017) Before the release of PISA regarding mathematical literacy, NCTM (1989) has released
limitations regarding mathematical literacy which are contained in 4 main components,
namely students' ability to explore, connect and do logical reasoning and use various
mathematical methods. . The 4 components are important components that students have in
solving problems (Kastberg et al., 2016). We agree that students who have mathematical
literacy skills are not only able to understand mathematics but more than that students are able
to solve daily problems that are often faced by students.

PISA provides a framework for developing mathematical literacy skills (Diputra et al.,
2019). These three things consist of mathematical content or content, students' responses to
the symptoms being observed, and then the third is how the responses are related to
mathematics. Process components are very important in building mathematical literacy, the
process components themselves consist of components of the reproduction process,
components of the connection process and components of the reflection process. All three are
important and must be turned on in the mathematics learning process, especially at the
connection stage where students must be able to connect several ideas in solving math
problems. Connection also means that students must be able to understand the material with
each other in answering math problems, which generally means that in answering one
question, several materials are needed to answer it.

Mathematical literacy is an important ability in the abilities of the 21st century (Fajriyah et al.,
2019). This is because mathematical literacy rests on students' ability to do logical reasoning
in solving problems (Kang & Cogan, 2020; Pradana et al., 2020). Using logical reasoning
means that these students are able to choose the right strategy in solving a problem. Therefore,
this ability becomes a point in developing students' abilities in the 21st century as a provision
for solving problems in everyday life (Gabriel et al., 2020; Ulger et al., 2020).

In addition to mathematical literacy skills that need to be developed, students also need to be
equipped with an entrepreneurial spirit. A simple definition of entrepreneurship is not limited
to trading, but more than that the entrepreneurial spirit possessed by a person must be able to
add value to a product (Frederiksen, 2017; Hagg & Kurczewska, 2019; Kamid et al., 2020). A
person, who makes the idea ofused drinks into a pencil holder, has actually applied the
principles of an entrepreneurial spirit. In addition, someone who has a good entrepreneurial
spirit can see what opportunities can be used so that something will increase in value both in
quality which can be viewed from the economy. The entrepreneurial spirit is important until
the entrepreneurship course becomes a compulsory subject in higher education in order to
provide students with the tighter competition in the world of work (Hasan et al., 2019;
Nurhidayati et al., Nd; Obrecht, 2016; Yuliati et al., 2016). Entrepreneurship can also be
interpreted as the attitude of someone who has strong independence with high
innovation. Good innovation can be interpreted as thinking that is original and different from
the others. Original thinking can only be done if you have good literacy skills, because these
two things are closely related (Nurjamiah et al., Nd; Rahmi, 2017).

Students of Vocational Schools (SMK) are very close and close to the business world. Even
the orientation of vocational students is orientation towards the business world and also
creates business fields. Efforts need to be made so that the mindset of students leaving
vocational high schools from looking for work to create jobs. Through this research, how
vocational students learn mathematics can be improved their mathematical literacy skills and
entrepreneurial spirit. This is based on these two things which are a necessity that must be
possessed by students in facing their future which is faced with very fierce
competition. Efforts that can be made by teachers, especially vocational teachers, are to make
teaching materials oriented towards literacy skills and entrepreneurial spirit.
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Teaching materials can simply be interpreted as a systematic set of materials that have been
prepared by educators for their students (Pujiastuti et al., 2020; Rusdi et al., 2019). Teaching
materials are used as a means for students to be able to learn independently after studying in
class with the teacher. Teaching materials can be made by looking at the competencies
expected by the teacher so that the making of teaching materials can be directed at the
competencies to be achieved. The development of instructional materials with an
entrepreneurial orientation combines the concept of learning mathematics with problems in
everyday life with an entrepreneurial spirit. Entrepreneurial oriented
mathematics teaching materials need to be given to vocational students because vocational
students have an orientation towards the business world and the attitude of an entrepreneurial
attitude must be given since learning in school is no exception during the mathematics
learning process.

Methods

This research was conducted at SMK Rosma Karawang in the Department of Computer and
Network Engineering, West Java Province with 28 students of class XI. Teaching materials
are developed by applying the principles of the development model developed with the
ADDIE model, which consists of analysis, design, development, implementation and
evaluation (Ghani et al., 2018; Gusmida et al., 2017) . This research and development model
is considered suitable for developing teaching tools and materials used for the purposes of the
learning process.

The development of teaching materials oriented to mathematical literacy and an
entrepreneurial spirit is carried out in the following stages: The first stage of analysis, this
stage has been carried out by researchers as a result of initial observations in the mathematics
learning process at SMK Rosma Karawang even though it is carried out through zoom
meetings. The analysis carried out was that student' needs in understanding mathematics
material as an integral part of mathematical literacy, the second need is the development of
entrepreneurial oriented teaching materials so that vocational students are equipped with an
entrepreneurial spirit through mathematics learning carried out by the teacher. The second
stage is design; design is a key activity in the development of teaching materials oriented to
mathematical literacy and entrepreneurship. Determining the structure of the material and
compiling the assessment instrument by the validated is carried out at this stage. The third
stage is development, at this stage the development of teaching materials and also validating
the experts. The validation of this teaching material was carried out on three experts, namely
linguists, media experts and mathematicians. These three experts were given instruments to be
able to assess the appropriateness of the teaching materials created and developed
by the research team. The fourth stage is implementation; this stage is to try out the teaching
materials that have been made for students at SMK Rosma Karawang. The last stage is the
evaluation at this stage an assessment of the feasibility of teaching materials both in terms of
language, appearance and content in the teaching materials, besides that, an effectiveness test
is also carried out on students at SMK Rosma Karawang.

Results

This research uses a development research type using the ADDIE development model
consisting of: analysis, design, development, implementation and evaluation. Before
developing teaching materials, the problems and needs needed by vocational students are
first carried out. Observations were made when vocational teachers were teaching in class
even though they were through zoom meetings due to a pandemic situation. Some things that
can be analyzed after observing learning in the class are as follows: 1) the lack of student
motivation and boredom for students because it has been long enough to carry out learning
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with an online system not face to face, therefore it is necessary to innovate so that learning
online can still be done effectively and able to increase student motivation in its
implementation, 2) lack of learning resources owned by students, in other words students only
rely on material from the teacher in the learning process so that the discussions that are carried
out are not too running because of the tendency of vocational students who are passive
especially in their eyes exact lessons. 3) The learning resources used by teachers are not
systematically designed and only refer to teacher books and student books issued by the
government through the ministry of education and culture, so it seems that the sources are not
varied enough. Based on this analysis, it can be seen that it is necessary to develop teaching
materials that refer to mathematical literacy and an entrepreneurial spirit as capital for
vocational graduates who are projected to be ready to face the business world and the
industrial world. Through mathematical literacy oriented development, students build their
abilities through their context in everyday life. This is based on the characteristic of
mathematical literacy is the existence of problems that arise in the context according to the
students who are the target in the learning process. Through learning that is oriented towards
an entrepreneurial spirit, the mathematics teacher who teaches these Vocational School
students has been given an understanding and cultivation of entrepreneurial spirit and nature
which is an asset for students to be able to develop their competence so that they are able to
compete with other people with world conditions that are faced with competition between
humans and humans and between humans and technology.

The second stage in the process of developing teaching materials carried out by the teacher is
the design stage. This is an important stage so that the teaching materials made meet the
eligibility criteria made. Several things that underlie the making of teaching materials are that
teaching materials must be equipped with daily problems and also teaching materials need to
be made in order to improve entrepreneurial attitudes and mathematical literacy. Some of the
results made by teaching materials on linear program material are as follows:
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Figure 1 Cover of Teaching Materials

The cover design of teaching materials is adjusted to the main focus of this study, which is
entrepreneurial-based teaching materials, so that the cover is made with a background image
of people who are characteristic of the entrepreneurial spirit. In addition to the title of
the teaching material, the author is also included so that it provides an overview of this
research, then after the cover design of the teaching material is an introduction, as follows:
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KATA PENGANTAR

Puja dan puji kami haturkan kepada Tuhan YME, Allah SWT,
yang telah memberikan rahmat dan karunianya sehingga dalam
setiap aktivitas kita diberikan kelancaran oleh-Nya. Buku Bahan ajar
ini tak lain sebagai salah satu bahan pelengkap dari kurikulum 2013
yang dapat mempermudah peserta didik dalam proses pembelajaran
pada materi pragram linier.

Bahan ajar ini merupakan suplemen atau tambahan dalam
memahami materi matematika. Salah satu materi yang disajikan
dalam buku ini adalah program linier. Program linier merupakan
materi yang kaitannya dengan dunia nyata dan beroerientais pada
Jjiwa enfrepreneur. Seseorang yang akan menjadi wirausaha tentu
harus memahami varigbel variabel ketika dalam melaksanakan
usahamya, materi program linier sangat cocok untuk memberikan
kemanfaatan bagi siswa dalam pemahaman dan pelatihan siswa
tentang wirausaha.

Akhirnya, dengan segala kerendahan hati, penulis senantiasa
mengharapkan kritikan dan saran yang membangun dari berbagai
pihak. Semoga hal yang penulis perbuat dapat menjadi sumbangan
bagi kemajuan pendidikan di Indonesia. semoga bermanfaat bagi
para pembaca, dansemoga bernilai ibadah disisi- Nya. Aamiin Billahi
fii Sabilil Hag Fastabigul Khaerat

Karawang, September 2020

Penulis

Figure 2 Display foreword
Foreword at the beginning of a teaching material, the foreword in this material is made with an
introductory part, then in the second paragraph an introduction is also given to the material in
teaching materials, namely the linear program. Linear program is material that has a lot to do
with business activities so that this teaching material is very suitable if it is connected with an
entrepreneurial spirit, the third part of this teaching material contains instructions, instructions
are made to make it easier for students to understand teaching materials and use teaching

materials systematically. An overview of the instructions for teaching materials is as follows:
3. Uraian materi merupakan materi pokok dalam bahan
T ajar. disgjikan dengan menggunokan bahasa yang mudah
dipahami serta pengisian titik - titik untuk melenghapi
kalimat yang menjadi point penting untuk diketahui siswa
tertang Program Linier.

yang disusun untuk membarty peserta didik kelas XT SMA 4. Diberikan permasalahen matematis pada materi Program
dalam meningkatkan kemampuan pemahaman matematik dan

Bahan ajor matematika poda materi Program Linier

Linier yang disertai dengan odamya pengarchan dalam
keterompilan dolam berwireuseha. Pemyusuran bohan ajar ini menger jakan permasalahanmya.
disesuaikan dengon kompetensi inti dan kompetensi dasar 5
poda kurikulum 2013 revisi. Bahaon ajor ini diharaphkan dapat

menjodi swotu ocuan referensi begi guru moupun calon guru

. Latihan berupa seal - seal untuk menguji kemampuan
peserta didik delam memecahkan masaloh motematis
pada materi Program Linier.

Berilut langkah - langksh bogi peserta didik dalam
menggunakan bahan ajar ini:

dalam membimbing peserta didik mempelajari  materi
Pregram Linier. Hal ini dikerenoken moteri Progrom linier
baryak digunakan dalam menyelescikan masalah - masalah
optimasi dalem bidang industri. perbankan, pendidikan, serta
masalah lainmya yang dopat dimpatakan dalem bertuk linier.
Sehinggn  sangat penting bogi  siswa umtuk  memahami

1. Membaoca doa sesuni dengan keyekinan masing - masing
ogor diberi kemudahan dalam mempelajeri materi bahan
ajar.

2. Membaca kompetensi yang harus dicapai oleh peserta
didik terlebih dahulu.

3. Gunakan buku paket Matematika kelas XTI dan media
belajar lainmya sebegai bahan referensi peserta didik.

sehaligus menerapkan materi Program Linier dalam berbogai

espek kehidupan.

1. Sebelum ke pembohasan, bohan gjor ini diowali dengan
pemaparan kompetensi yang horus dicopai peserta didik

2. Poda awal materi bohan ajor, diberi permasalahan 4. Mengamati  sustu  masalch  beserta  archen  dalam

matematis yang berkaitan dengan materi Program Linier. menyelesaikan permasalahan yang telah disediakan.

3. Urgian materi merupskan moteri pokok dalam bahan 5. Pahomiloh setiop orahon peda permasalahan  yong
ajor, disajiken dengan menggunakan bohasa yang mudsh diberikan, baik yang disajiken pada materi moupun peda
dipahami serta pengisian titik - titik wrtuk melenghopi masalah yang disajikan.

kalimat yang menjodi point penting untuk diketahui siswa 6. Pelajari dan pahami lagi materi bahon ajor sebelum

+ertang Program Linier. mengerjokan soal evaluasi

Instructions are made as reference materials so that students can understand the use of this
teaching material. The instructions also show brief and systematic steps in understanding this
teaching material. Regarding the teaching materials made in the instructions, problems are also
given at the beginning of learning so that students understand problems that are related to
economic activity, this is so that students understand the real world in the context of problems
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related to economic activity, then after the instructions are also made core competencies and
basic competencies that must be achieved in the mathematics learning process.

KOMPETENSI INTI

1 Menghayati dan mengomalkan ajwran agoma yang e i

dianstoya 31 Mendeskripsikon konsep sistem persamacn
2. Menghoyati  dan  mengamalkan  perilaky  (jujr, pertidaksamasn i

permasalchan  bangsa  dalam  berinteraksi  secara Indikatar :

fektif dengan linghungan sosial dan dan alam serta

o o 311 Membuat  kerangka  berpikic  dani
3. Memchomi, menergpkan, menganalisis  pengerahuan suaiy permasalshan program

seni, budaya, dan humaniora dengan  wawasan 312 Meneniukan Model Matematika dari

i dan

meneraghan  pengetahuan  prosedural pada bidang limizr

: =k + 3Ly Meambuat grafik sistam
4, Mengalh, memyali dan mencipta dalam pertidaksamaan linier

Figure 4 Core Competencies and Basic Competencies

Core competencies and basic competencies are made to make it easier for students to
understand what abilities they should have after understanding the material contained in this
teaching material. Core competencies are an outline, while core competencies are
competencies that refer to the material being studied; basic competencies are then lowered to
indicators of competency achievement up to learning objectives. Learning objectives are
competencies that must be possessed by students after carrying out learning through the use of
teaching materials. After the core competencies and indicators, then proceed with the
presentation of the material, the picture is as follows:

MASALAH 1

MATERI 1 PERTIDAK SAMAAN LINIER

1. Pak Dida ingin belanjo bareng dogangan di Pasar Baru
Bandung. Io aokan membeli beras. Kemudion ia telah
mengunjungi 5 teko beras (A, B. C. D. E). di mana harga
beres di toke A lebih mahal dari teko C. herga beras di

Sumber: https://portal jember.pikiran-rakyct.com/ viral-
e S bamdorns el

toko C lebih murah daripsda toke B, dan harga beras di g-beg jerah—d pry

toke D lebih murah dari toko C. sedangkan di toke E harga 5“'“'? Pensusch{ mengalami  kesuliten di dalem s-fuas-
beras lebih mahal dari toke A. Mermrutmo, di toks mana ::E:;h:fi':r::::::n;zzz; :‘::h;?':'gbe‘:::z
pak Andrew dapet membeli beras dengan harga yang Odading. Untuk membuat kue Untuk membuat odading

diperlukan bohan secbgai berikut. Bohan dibutuhkan
murah? = i

diantaranye. tepung sogu dan gula putih. Dua jenis bahan
yang dibeli masing-masing kelompok yakni tepung terigu dan
gule putih tidak lebih dari 6 kg.

Figure 5 Presentation of Material Based on Problems

The material presented in this teaching material is made by giving problems at the beginning
of learning. Problems at the beginning of the lesson were made by providing those that were
related to everyday life, for example, students were given food processing problems that had to
make the food with available ingredients so that maximum benefits were obtained. Such
problems are made so that students better understand the usefulness of linear programming
material in everyday life. In the delivery of the material, an understanding of the
entrepreneurial spirit is also given which is an integral part of this material, such as the
following examples:
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Berdasarkan cerita "membust odading” distas selesaikan
masalah a sampai & berilat :

a. Sikap wirouscha cpa yang dimili oleh penguscha odading

e —
] \
| ¢
] |
| :
] |
| .
N ]

-

i_j*AyoMengunt)ulkanlnfomﬁasl ; )

b. Setelah memboco dan memahomi cerita "Membuat Kue

Bogea®, termtukan berapa kg tepung sogu dan gule yang
mungkin dibeli oleh masing-masing kelompok, dengan
melengkapi tobel berikurt:

Figure. 6 Giving Entrepreneurship in the Context of Problems in Linear Program
Material

One of the things taken is a business problem that is experiencing problems in the midst of a
pandemic situation; the question is directed to what the entrepreneurial attitude is in the
illustration of the problem. The answers from students will reflect the attitude of students in
responding to problems in the business world, which is certainly in this pandemic situation
they are required to think creatively so that they are able to create other businesses that can
survive the many bankruptcies experienced by various entrepreneurs. Through this question, it
is hoped that vocational students who use this teaching material will understand well the spirit
of entrepreneurship that exists in the context of everyday life. The last part
of this teaching material is an exercise and a summary, as shown in the image below:

LATIHAN
1. Sebuch pabrik roti mempunyai behan A, B dan C dengan L
baryak yang tersedia berturut-turut 300 wnit, 180 wnit,

dan 300 wnit. Dengan bohan yang tersedia, pabrik roti
1. Dortidskzamamm linaar dua varigbal adalah
partidskszmam  vang berbantuk

tersebut membuot dus mocom roti seswai dengan

pesanan langganan.  Alumni  Tota  Boga  menetapkan e e
keperluan bahan m=by=c<
Tenis Roti | Bohan & | Bohan B | Bahan € mibytc=l
mEby-czl
I 2 Z 4 : .7
damgan ¢
II 10 4 2 a b keafizin (a= 0, b=0, 20 ER)
Harga roti T sebesar Rp. 350,00 dan ke IT Rp. 800,00, < : konstanta (c €R)

% ¥ variabal {x, y EF)

Mla=slsh program linesr dus wvarishal adslsh mementuksn
memperoleh hasil penjuslan terbanyak? Beropa rupich nilai x,,x; veng memaksimumbsn aian meminimembkan
fimgsi tjean Zix,, ;) = C,x, +C, ¥, dmgsn kandala :
X tapx (5, =2)4

Berapa  bamyok  tiop macom  harus  dibuat  untuk

=)

jumlah terbesar yang dipercleh pabrik roti tersebut.

l. e — s — e By +any (<,=.2) by
] | a4 agy (S.=.2)b,
l L nzlxz0

4 2 E——— o T DS T D T EE—— W -/

Figure 7 Exercises and Summary in Teaching Materials

The exercises in this teaching material are made with the problems that exist in everyday
life. This is important as part of the reflection after studying this teaching material. The
exercises are made with the aim that students really understand the material about linear
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programming, and then the exercises are also to introduce students to the problems in the
business world that will be encountered when they have graduated from SMK units whose
orientation is the industrial world and the business world.

The third stage is the development stage. The development stage is the core stage before this
teaching material is used in the form of implementation in the classroom. Several validations
were carried out in order to strengthen the teaching materials made by the teacher. Several
experts were invited to be able to assess the teaching materials prepared
by the research team. The first validation was regarding the media, the media in terms of the
appearance contained in this teaching material. Media validation was carried out by Mr. Sandi
M.Sc. as a lecturer in the informatics study program and also as a multimedia teacher at SMK
Rosma. The results of the Media Validation are as follows:

Table 1 Validation Results of Media Experts

I Question Validator 1 Validator 2
Aspects
Size Compliar_lce with ISO standard 3 3
module size
Suitability of module size with
3 4
module content
Cover Suitability of module size with
. 3 3
Design module content
Showing a good center point 3 3
The size of the module title
font is more dominant and 3 3
proportional to the size of the
module, the author's name
The module title color
contrasts with the background 4 3
color
Do not use too many font
- 3 4
combinations
The skin illustration  of
teaching materials describes
the content / teaching material 3 3
and reveals the character of the
object
Content
Design of  The consistency of the
: 3 3
Teaching placement of layout elements
Materials
Harmony of layout elements 3 3
Don't use too many fonts 3 3
The use of font variations
(bold, italic, all caption, small 4 3
caption) is not excessive
Spacing between lines of 3 3
normal text arrangement
The topography of the module
content makes it easy to 3 3
understand
Clarity and functionality of 4 4
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Assessment

Aspects Question Validator 1 Validator 2

images with concept
Comparison of text and image

: 4 4
sizes
Interesting module appearance 3 3
total 55 55
Total number 110
Percentage 80.88

Information; 4 = very good, 3 = good, 2 = poor, 1 = very poor

The results of the media validation also illustrate that the module size is in accordance with
UNESCO standards, namely 15.5 x 23 cm. The use of letters is also good, in terms of size and
type, so that it is easy for students to read. Images are made clearly and include the source of
the image, so that the image does not violate the copyright of the creator. Comparison of text
and images as well as validate have evaluated it well in the sense that the composition has met
the standard criteria, meaning that the image is neither too big nor too small. Results of media
validation others suggests that the overall media displayed is well and able to give the
development of student abilities in math and orientation to the world. This is evidenced from
several notes that the use of the design for the content is good but needs improvement in the
cover so that the appearance of this teaching material can be more attractive to students, so the
validate suggests revising the cover design that has been made by the research team. The
results and notes from the revision of validate are made as follows:

' Alpha Galih Adirakasiwi @
Allin Wartni PENGEMBANGAN BAHAN AJAR

Achmad Nawawi
BERORENTASI KEWIRAUSAHAAN

Penyembanyan Bahan Ajar
Beroerientasi Kewirausahaan

-

Before the Revision After the Revision
Figure 8 Revised Cover Design for Teaching Materials

The discussion is carried out by an expert validated who is an expert in graphic design, after a
revision is then consulted with validate. The image on the right is a revised image of the cover
design of teaching materials made. The validated appreciates the performance
of the research team who revised the cover and gave appreciation because the cover made was
in accordance with the direction of the validated; the back page also includes the author's
profile so that students understand about the research team that made this teaching
material. After being given to the media expert validator, the validator considers it sufficient
for the media displayed in this teaching material. Then the second validator is given to the
linguist. The appointed linguist, namely Dr. Agus Rofi'l, who is a language and
teacher of Indonesian language from SMK Rosma. The results of the language validate are as
follows:
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Table 2 Results of Linguist VValidation

Assessment Question Validator ~ Validator
Aspects 1 2
Readability Using good and correct language 3 4
Aspects rules

Using terms that are in

accordance with the concepts on 4 3

the subject

The language used is

straightforward and easy for 3 3

students to understand.
The language used §

Y 3 4
communicative.
The accuracy of language
selection in  describing the 3 3
material
The sentence used represents the
content of the message or 3 3
information to be conveyed
The sentences used are simple 3 3
and direct to the point.
Spelling accuracy 3 3
Consistent use of terms 3 3
Consistent use of symbols or 4 4
icons
total 35 36
Total number 65
Percentage 81.25

Information; 4 = very good, 3 = good, 2 = poor, 1 = very poor

The results of the language validated have provided an overview that the teaching materials
are good enough and use language that uses standard language, then from the second validated
who is a language teacher at SMK Rosma also gives an assessment that the language used is
suitable for use in mathematics learning at SMK, in addition to the language used easy to
understand as well as the use of terms that are widely used in everyday life, however, there are
some notes from the language validated, the notes are as follows;

PETUNIUK PETUNJUK

Bohen ajar matemotika poda materi Program Linier Bahen cjer matematika pode meteri Program Linier
yang disusun urtuk membantu peserte didik keles XT SMA yang disusun untuk membantu peserta didik keles XI SMA
dalem kan matematik den delem kan matematik dan
ke pilan dalam P bahan ajar ini ket pilan dalam i . Py bahen ajar ini
disesuaiken dengan kompetensi inti dan kompetensi dasor disesuaikan dengan kompetensi inti den kompetensi dasar
pada kurilulum 2013 revisi. Bohan gjar ini diharopkan dapat peda kurikulum 2013 revisi. Bohan ejer ini diharapkan depat
menjedi suatu ocuan referensi bogi guru maupun calon guru menjedi surtu ccuan referensi bogi guru maupun calen guru
delem membimbing peserta didik mempelajeri materi dolom membimbing pesertc didik mempelajeri materi
Pregram Linier. Hal ini dikerenckan materi Progrem linier Program Linier. Hal ini dikarenckan materi Program linier
baryak digunskan delem menyelesciken masalch - masclch banyak digunaken delam menyelescikan mesclah - masalch
optimesi dalom bidang industri, perbankan, pendidiken, serta optimasi dalam bidang industri. perbankan. pendidikan. serta
masaleh lainnya yang depat diryetckan dalem bertuk linier. mesalah lainnya yeng dapat dinyetakan dalam bentuk linier.
Sehingga sangat penting bogi siswa umtuk  memchami Sehingga sangat penting bogi siswe untuk memahami
sekeligus menercpkan materi Program Linier dalam berbagai sekaligus menerapken materi Program Linier dalem berbogai
aspek kehidupan. aspek kehidupen
1. Sebelum ke pembchesen, bohan ajar ini diewali dengen B

Peryasuran Bohen cjar T, menggonakan  medel

pemaparan kompetensi yang harus dicapai peserta didik. pembelgjoran  Problem Bosed Learning yang berbesis

2 Poda awal materi bohan ajer, diberi permosalohen pemeoshan mosclch begi sisws untuk mempelojarl matert
ng berkaitan dengan materi Program Linier. Program Linier dolom berwirouscha Berikut sistematika
erupckan materi pokok dolam bahen

nggunakan behesa yang mudsh

behan ajar ini:
ajer,

TSR T T

dipchemi serta pengision titik - titik urtuk melengkopi pemaparan kompetensi yong horus dicapai peserta didik

kalimat yang menjodi point penting untuk diketchui sisua 2 Poda awcl materi bohon ajor, diberi permasclohan

tentang Frogram Linier. matematis yang berkaitan dengan materi Frogram Linier.

Before the Revision After the Revision
Figure 9 Revision of Language Usage
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In the section of the validation’s instructions, there are suggestions that this teaching material
should be directed to the development of what model, and the research team agreed that the
development of the model used a problem-based learning model. This is because this model
provides students the opportunity to construct mathematical concepts through everyday
problems that can be used as a starting point for students to understand the linear program
material. The use of language in general already fulfills good language rules so there is no
need for much revision and researchers can continue to the implementation stage after this
development activity. Then the last validator is about material experts. The first expert
validator is Kintoko, M.Pd., who is a mathematics education lecturer and is currently taking a
doctorate by taking the theme of telling stories in mathematics so that we consider it
appropriate to be a validator in this teaching material, in addition to Mr. Kintoko, the second
material validator is mathematics teacher at SMK Rosma Karawang. The results of the
material expert validator are as follows:

Table 3 Results of Material Expert Validation

Assessment

Question Validator 1 Validator 2
Aspects
Didactic Inviting students to be active in the 4 4
Aspects learning process
Emphasizes the process of finding 3 3
concepts
Has a variety of stimuli through 3 3
various media and student activities.
Develop social and emotional
e . 3 3
communication skills.
Construction ~ Use language appropriate to the
- : 4 4
Aspects child's maturity level
The suitability of the questions used 3 4
with the student's ability level
The sentences used are easy to
understand, and do not cause 3 3
multiple meanings.
Use of communicative language 3 4
Complete identity 3 3
Technical Clarity of writing / images / graphics
: . 4 4
Aspects / illustrations
The physical appearance of the book
can encourage students' interest in 2 3
reading
Material .
. Completeness of the material 4 3
Quality
Suitability of indicators with Basic
. 4 4
Competencies
Suitability of the material with 3 3
learning objectives
The correctness of the concept / 3 3
material
Accuracy of drawings, diagrams and 4 3
illustrations
Accuracy of notations and symbols 3 3
Systematic order of matter 3 4
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ﬁssessment Question Validator 1 Validator 2
spects

Train students to think creatively 4 3

total 63 64

Total number 127

Percentage 83.46%

The material expert gives an idea that the material has been well designed. The problems
raised also meet the criteria for students to carry out investigations in learning that can be done
in groups. Then the teaching materials can facilitate to apply the given concepts such as
finding the concept of linear inequality using constructivism so that students can find their
own concepts. The validator has also assessed the suitability of the material being taught with
indicators and learning objectives, then the use of notations and symbols has also been very
good . Some notes from the material expert validator are as follows:

MATERI 1 PERTIDAK SAMAAN LINIER
MATERI 1 PERTIDAK SAMAAN LINIER

1. Pak Dida ingin belanjo barang dogangon di Peser Baru

1. Pak Dida ingin belanja ba d di P B
° ‘e Ingin helonja harang dogangen ¢ Fasar Sam Bandung. Ia ckan membeli beras. Kemudian ia telah

Bandung. Ta okan membeli beras. Kemudion ia telah

mengunjungi 5 toko beras (A, B. C, D, E). di mana harga
beras di toko A lebih mahal dari teke C. harga beras di
toko C lebih murch daoripoda toko B, dan harga beras di
toko [b lebih murah dari toke €, sedangkan di toko E harga
beras lebih mahal dori toke A. Menurutmu, di toke mano

mengunjungi 3 toke beros (A, B, C, D. E), di mana harge
beras di toko A lebih mahal dari toks C. harga beras di
toko C lebih murah daripsda toko B, dan horga beras di
toko D lebih murah dari toko C. sedangkan di toks E harga
beras lebih mahal dari toke A. Menurutmu, di toke mana

pak Andrew daopst membeli beras dengan harga yang
| murch? Dapatkah ™ komu membartu pa Andrew  dalam
mengatasi permasalahannya?

pak Andrew dapst membeli beras dengan harga yang

murah?

Before the Revision After the Revision

Al
d. Beropa banyak panghkot tertinggi dari variabel-variabel e. Hal apa yang mesti dilakukan sesecrang yeng berjiwa
pada pertidaksamaan yang Anda percleh poda jowaban wirouscha dalam situasi pandemic
masalah 1b -
I I T 2 e— 0 E— o ) E— o % —
A2

Figure 10 Revisions of Material Validators

Alis a revision of the follow-up questions so that students can understand them
well. Additional other well so that the entrepreneurial spirit can be well understood from the
situation that a given problem. Then for A2 it focuses more on the entrepreneurial spirit
that students can develop after learning mathematics using the teaching materials that have
been made. Overall the material has been made effectively and efficiently without eliminating
the material to be studied; entrepreneurial elements also appear in the problems given at the
beginning of the lesson.

The fourth stage of developing this teaching material is implementation. Implementation is
done in small groups and large groups. In implementation, it is also used to see the

12
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effectiveness and attractiveness of students in using teaching materials. The first stage of
implementation is used in small groups with a total of 20 students. The learning process is
carried out online because of the Covid-19 pandemic situation. Measurement in small groups
is also to see the mathematical literacy of vocational students after using the teaching materials
made. All students are given teaching materials that have been validated by the validator. The
results of the attractiveness analysis got a percentage of 79% with attractive criteria. This
shows that the teaching materials made meet the elements of student attractiveness. Two
students were interviewed, namely S1 and S2 about what was interesting about this teaching
material. S1 (1st student ) gave a response that | became interested because the problems given
at the beginning of the lesson made me understand the meaning of mathematics in the business
world, especially 1 am a vocational student whose orientation is the world of work and the
world of business. I like math material if it is packaged in that way, then S2 (2nd Student)
gave the response that if mathematics was packaged like this it would make us know the
benefits of mathematics in everyday life, | am also very happy with the insertion of an
entrepreneurial spirit that makes me more understand the traits an entrepreneur must have so
that it can be a provision for me when | enter the business world.

Then for practicality results obtained a percentage of 81% with good criteria. Several students
were interviewed about the practicality of the teaching materials used in mathematics
learning. Doctoral students gave a response that | became interested in mathematics through
this teaching material and then this teaching material is practical and effective to use because
the content is very simple but easy to understand. This shows that the results of the practicality
and attractiveness of students can be used as the basis for implementing large groups, some
notes that still need improvement of course in terms of the presentation of teaching materials
so that students first understand the instructions and competencies that must be achieved in
understanding this mathematics material.

Based on the results of student attractiveness and student practicality in teaching materials,
then the application is carried out in large groups. Large groups were taken as many as 4
classes from different skill groups, namely multimedia and computer network techniques for
students in class XI SMK, then also applied at SMKN 1 Karawang as many as 4 classes also to
be able to provide an overview of the effectiveness of the teaching materials made by the
research team . This stage is given in order to provide whether mathematical literacy and an
entrepreneurial spirit can be improved through the use of teaching materials. The results of the
data analysis conducted by the research team on mathematical literacy showed that students
were able to improve mathematical literacy after using teaching materials designed by the
teacher. The pretest average score obtained by students from the 8 classes tested was 67 while
the post-test average score given to the 8 classes was 85. The results of the data analysis test
using the paired sample t test obtained a significance value of 0, 0001, thus that the material
effective teaching in improving mathematical literacy of vocational school students in
Karawang. To see an entrepreneurial spirit, several entrepreneurial attitudes were chosen,
namely not easily giving up, thinking original and innovative, and having high motivation,
based on the results given through a questionnaire that students experience a good
understanding of the entrepreneurial spirit that students must have. One of the doctoral
students commented that with this teaching material | could imagine that the challenges of an
entrepreneurial person could be used as initial capital for me to build a business later, in line
with S3; S4 commented that | became more aware of the nature of entrepreneurship, especially
in overcoming times. - Difficult times like now, namely in a pandemic situation, how do we
provide innovation when marketing the products we will sell if we become entrepreneurs.

The last stage is evaluation. Evaluation is used to make improvements to the teaching

materials made so that they can be disseminated especially in the Karawang area. Evaluation is

also carried out with a validated how to respond to the responses to the results obtained at the
13
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implementation stage, in general, that the teaching materials have met the feasibility and can
be distributed to schools in SMK Karawang. Then this teaching material has been published
and has received the International Standard Book Number (ISBN) from publishers in the West
Java region.

Discussion

The results of this study are focused on developing mathematics teaching materials with
entrepreneurial  orientation. The development of teaching materials uses the ADDIE
model. The teaching materials developed have gone through development stages starting from
analysis, design, development, implementation and evaluation. The analysis phase was based
on the analysis of the needs of the students who were the target in the study, namely vocational
students. The analysis is based on the need for mathematical literacy and entrepreneurial
spirit. Mathematical literacy is a very hot issue, especially the value of mathematical literacy
results based on PISA in 2018 which is still under ASEAN countries, especially Thailand and
Singapore. Therefore it is necessary to learn, especially the preparation of teaching materials
that can facilitate students to be able to increase students’ mathematical literacy. The
development of teaching materials made by the research team facilitates non-routine questions
which are part of problem solving that characterizes the questions that measure mathematical
literacy skills.

The teaching materials developed are able to improve mathematical literacy because the
teaching materials are developed in accordance with the problems that occur in students and
are daily problems encountered by students. The problems of the business world are also
interesting things that are displayed in teaching materials (Genc & Erbas, 2020; Umbara &
Suryadi, 2019). Problems relating to the business world are in line with vocational students
who are oriented towards industry and business (Nurjamiah et al., Nd) (Zhang, 2019) (Belcher
& others, 2020). Giving problems at the beginning of learning on this teaching material is
intended to facilitate and introduce students to the entrepreneurial nature and spirit that
students must have. Entrepreneurial traits must be instilled in students so that they are familiar
with the habits of an entrepreneur who is always faced with competition and innovation in
every era. The results of this study indicate that students understand well the entrepreneurial
traits that an entrepreneur must have if later they will become entrepreneurs after graduating
from SMK. The results of this study are in line with the results of research (Haara,
2018) which  concludes that entrepreneurial ~ oriented learning can  improve students'
entrepreneurial spirit. Another thing that is interesting from this research is the validated gives
the same conclusion that this teaching material after obtaining an ISBN number is suitable to
be distributed and can be used by mathematics teachers for the development of literacy and
entrepreneurial spirit of students, especially vocational students.

Conclusions

Based on the results of data analysis and processing that have been carried out in this study,
the development of teaching materials using the ADDIE model has met the appropriate and
valid criteria by media, language and media expert validates. Another result of developing this
teaching material besides meeting the eligibility criteria is that the teaching materials
developed are able to increase mathematical literacy and instill entrepreneurial spirit for
students.
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