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Abstract 

The importance of English in many fields has been faced by many people. Mechanical engineering 
field is one of the examples. The use of English in mechanical engineering field defined as English 
for Specific Purposes or ESP. This is proved by preliminary study in this research in which question-
naire and unstructured interview given to 20 students of mechanical engineering study program of 
UNU Blitar, Principal of Mechanical Engineering Study Program of UNU Blitar and Production 
Manager of PT. SANMAS DWIKA ABADI shows that it is necessary for mechanical engineering 
students to master ESP in order to prepare themselves to be good engineers in the future. This paper 
also aims to investigate the needs of mechanical engineering students of English for Specific Purpos-
es learning materials. This is a Borg & Gall Research and Development (R&D) by using question-
naire and unstructured interview instrument. The research subject is 20 fourth semester students of 
mechanical engineering major in UNU Blitar. The limitation of this study is developing ESP supple-
mentary book based PBL with engineering materials as the topic of the book. The process develop-
ment of Engineering Materials Supplementary Book Based on ESP and PBL consists of some steps 
those are (1) Need analysis; (2) Product arrangement; (3) Product testing; and (4) Product revision if 
it is necessary. This research finds that the supplementary book is valid in three aspects of media 
(77.5%), content (83.3%) and language (83.3%) and feasible to use as supplement material for the 
mechanical engineering students. Based on the satisfaction questionnaire this product is appropriate 
for the mechanical engineering students to learn about English for Specific Purposes in form of Pro-
ject Based Learning model implementation in percentage about 80% agree and 15% very agree.  
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Introduction 
Unconditionally, industry 4.0 needs 

English language mastering to reach successful 
in many fields. In the field of business, mechan-
ical engineering is a field which can not be sep-
arated from the importance of English used. 
Here, engineers which already has international 
link, needs this language as a global access, for 
example, 88.1% of professional company in In-
donesia needs engineers which have abilities in 
mastering English language (Nuryanto, 2017). It 
will be useful for many things about mechanical 
engineering, such as finding engineering infor-
mation whether in online or offline media, look-

ing for job or career opportunities or even un-
derstanding engineering job description which is 
commonly written in English language. In addi-
tion, regarding to the needs of global market 
which create big probability for the international 
or foreign company to come to Indonesia, Eng-
lish language mastering is obviously significant 
for engineers (Taufan, 2017).   

However, acquiring process of English 
mastery in mechanical engineering field is not 
easy to do for some people. English language 
used in mechanical engineering is different and 
specific, known as English for Specific Purpose 
(ESP). ESP is defined as the teaching of English 
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to the learners who have specific goals and pur-
poses and the goals might be about professional, 
academic or also scientific (Hutchinson, 2000). 
In this ESP learning all the materials inside are 
different, such as the vocabularies, grammatical 
used and also the meaning are explained in the 
specific form to the mechanical engineering top-
ics. These differences become the main problem 
for engineering learners to study English specif-
ically for their needs as engineers  

The difficulties of the English language 
learning in mechanical engineering also experi-
enced by the fourth semester students of me-
chanical engineering major in Nahdlatul Ulama 
University of Blitar (UNU Blitar). The students 
were given questionnaire about the needs of 
ESP for engineers and 95% stated that it is hard 
to learn ESP. However, the students realized 
that English language mastery is important for 
their future, especially for helping them to do 
their job in engineering major. Another support-
ed idea was declared by Principal of Mechanical 
Engineering Major UNU Blitar. Students in me-
chanical engineering should have ability about 
English mastery. In this way, they will need 
English mastery to do Job Search Skills. Beside, 
in the field of technique and industry instruc-
tion, students will discover function and ability 
in the English language. Most of instruments in 
laboratory and workshop use English language, 
also the identification of the materials and com-
positions. It means that it is very crucial for en-
gineering students to learn about engineering 
materials and also the composition as the first 
introduction in engineering field. 

Not only that, according to the result of 
the questionnaire given to the Production Man-
ager of PT. Sanmas Dwika Abadi, as one of 
sample for benefit and professional company in 
Indonesia, the use of English in their company 
is uncontested. This company always recruits 
employee who have mastered English language 
due to most of the working process in this area 
needs English mastery in writing, listening, 
speaking and reading, for example, to arrange 
Certificate of Analysis (COA), Material Safety 
Data Sheet (MSDS) and Quality Control (QC). 
Also, working procedure whether in the process 
of how the machine works or how to operate the 
engine panel, all of them are written and ex-
plained in English language. In addition, the 
customers who come from other countries re-
quire the employee especially for the engineer 

to have English speaking ability to make the 
communication process easier.  

Dealing with the importance of English in 
the mechanical engineering field, UNU Blitar 
already given their students English learning ma-
jor, but depends on the result from the question-
naire, this English major is delivered as English 
for general purposes (EGP), not in specific pur-
poses as what mechanical engineering students 
needs (95%). In short, the questionnaire found 
that 100% students stated that it is necessary to 
develop ESP book for them.  Based on this result, 
it can be concluded that it is needed to develop 
product to solve this problem. In addition, con-
sidered to the data gained from Principal of Me-
chanical Engineering Major UNU Blitar and Pro-
duction Manager of PT. SANMAS DWIKA AB-
ADI, the researcher conducted this research by 
focusing the supplementary book to the topic 
„Engineering Materials‟ due to the first step to 
learn of ESP in mechanical engineering is about 
the introduction of the materials itself. Further-
more, this supplementary book developed by im-
plementing Project Based Learning model.  

Project Based Learning (PBL) is defined 
as a learning model where students should build-
ing their own content knowledge and demonstrat-
ing new understanding through various forms of 
representation (Moursund, 1999). The effective-
ness of the use PBL in engineering students has 
been found by many researchers. PBL is suitable 
for engineering students in which this learning 
model is conducted by „doing something‟. Using 
Project Based Learning or work by project 
achieved a deeper development of the students‟ 
knowledge and teamwork (Antonio, 2018). Sup-
ported by the research in the field of tourism, 
where it is found that students in tourism schools 
do need an ESP book specifically for tourism ac-
tivity that is packaged attractively by applying 
PBL aim to make them more active in exploring 
specific English language skill (RIRIN).  

At least, there found many research about 
ESP learning in mechanical engineering field 
which only focus in the analysis of mechanical 
engineering students towards ESP. On the other 
side, this research concern on the development of 
ESP supplementary book for mechanical engi-
neering students. The supplementary book in-
tends to deliver topic of engineering materials by 
implementing Project Based Learning. The objec-
tives of this study are to develop English for Spe-
cific Purposes (ESP) Supplementary Book Based 
on Project Based Learning (PBL) model for me-
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chanical engineering students‟ University of 
Nahdlatul Ulama Blitar and to find out whether 
the book is useful for their ESP learning or not. 
 

Materials and Method 
This research adapted research and de-

velopment model (R & D) developed by Borg 
and Gall (2003). The steps modified from ten 
steps into four steps due to the limitation of the 
time of this research. The step were (1) Need 
analysis; (2) Product arrangement; (3) Product 
testing; and (4) Product revision. The data was 
collected from survey technique by using ques-
tionnaire and interview technique by using in-
terview guidelines. Both were utilized in pre-
liminary and final result. Beside, there were 
three validations in this research and develop-
ment, (1) language validation of the product; (2) 
content and media validation of the product; and 
(3) questionnaire instruments validation. The 
final data was analyzed and displayed into de-
scriptive quantitative analysis. The data from 
questionnaire was displayed in form of percent-
age and described in words as descriptive analy-
sis. In this research, the researcher used eligibil-
ity formula by Arikunto to measure whether the 
product is feasible or not (Arikunto, 2010). 
 

Results and Discussion 
 Results Since the objectives of this study 
are to develop and to find out whether supple-
mentary book is useful for ESP learning or not, 
so the result consists of two explanations. First 
is the process of the development and continued 
by student‟s satisfaction towards the book. 
However, it is necessary to present the result 
from need analysis first. 

Need analysis is used to investigate 
problem and find the solution. Need analysis in 
this research consists of questionnaire and un-
structured interview. Questionnaire and unstruc-
tured interview was given to the Principal of 
Mechanical Engineering Study Program of 
UNU Blitar as professional lecturer in the field 
of mechanical engineering subject, Production 
Manager of PT. Sanmas Dwika Abadi as sample 
of professional company in Indonesia and 20 
students of mechanical engineering of UNU 
Blitar as the main subject of the research. 

Based on the need analysis in the form 
of unstructured interview and also questionnaire 
given to engineering students, 95% of the 
mechanical engineering students said that it is 
hard to learn English language, but they realized 

that English language mastery is important for 
their future, especially for helping them to do 
their job in engineering major. Dealing with the 
importance of English in the mechanical 
engineering field, UNU Blitar already given their 
students English learning major, but depends on 
the result from the questionnaire, this English 
major is delivered as English for general purpos-
es (EGP), not in specific purposes as what 
mechanical engineering students needs (95%). In 
short, the questionnaire found that 100% students 
agreed that it is necessary to develop ESP book 
for them.  

In addition, Principal of Mechanical 
Engineering Major UNU Blitar explained that 
students in mechanical engineering should have 
ability about English mastery. In this way, they 
will need English mastery to do Job Search 
Skills. Beside, in the field of technique and 
industry instruction, students will discover 
function and ability in the English language. Most 
of instruments in laboratory and workshop use 
English language, also with the identification of 
the materials and compositions.  

Production Manager of PT. SANMAS 
DWIKA ABADI was also stated that the use of 
English in their company is uncontested. This 
company always recruits employee who have 
mastered English language due to most of the 
working process in this area needs English 
mastery in writing, listening, speaking and 
reading, for example, to arrange Certificate of 
Analysis (COA), Material Safety Data Sheet 
(MSDS) and Quality Control (QC). Also, 
working procedure whether in the process of how 
the machine works or how to operate the engine 
panel, all of them are written and explained in 
English language. In addition, the customers who 
come from other countries require the employee 
especially for the engineer to have English 
speaking ability to make the communication 
process easier. Based on the need analysis result 
above, it was concluded that the development of 
ESP supplementary book for mechanical engi-
neering students was necessary. 

Net, there found three process of develop-
ment, those were (1) product arrangement; (2) 
product testing; and (3) product revision. Consid-
ered to the data gained from questionnaire and 
unstructured interview this research found that it 
is necessary to develop supplementary book for 
mechanical engineering students aims to help 
them in learning English for Specific Purposes. 
This research conducted by focusing the 
supplementary book to the topics „Engineering 
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Materials‟ due to the first step to learn of ESP in 
mechanical engineering is about the 
introduction of the materials itself. Furthermore, 
this supplementary book developed by imple-
menting Project Based Learning model which is 
potentially implemented well in the mechanical 
students as learners by practice. 

The product arrangement started by cre-
ating supplementary book outline, in which 
mentioned only the main sub-materials of the 
book without explanation. The outline arrange-
ment is taken from many sources, such engi-
neering books, article journals and also website. 
This outline was consulted to the expert of con-
tent validity before developed into full and com-
pleted supplementary book. The completed sup-
plementary book then given to the some experts 
to get product validity. There were three valida-
tion product, those were media validation, con-
tent validation and language validation.  

This supplementary book is having va-
lidity level VALID in the three aspects men-
tioned above, which means the product is feasi-
ble to use by the students. This validity process 
was aimed to get feasibility of the product be-
fore it distributed to the mechanical engineering 
students. The validity process was using closed 
questionnaire and analyzed by validity formula 
from Arikunto.  

Bellow is the formula to analyzed the 
product validy (Arikunto, 2010): 
 

P  =  
 

P = Eligibility 
∑x = Number of assessment answer  
∑xi = Highest number of answer 

 
 
Table 1 is the validity of the product. 

Language validity and content validity were 
having validation at the percentage of 83.3%, 
which means that the supplementary book can 
be said as valid. In the media validation, this 
supplementary book was getting percentage of 
77.5% which means that the supplementary 
book can be said as feasible. Table 2 is content 
expert validation results 

However, there found some comments 
or suggestions from the expert about the prod-
uct. The comments outlined the layout of the 
book, such as changing the pictures used, add-
ing year of the book and correcting some error 

typing. The suggestions were completely finished 
before the product is tested to the research subject 
to gain product satisfaction questionnaire. 

Product testing in this research conducted 
by giving presentation about the product to the 
mechanical engineering students. The presenta-
tion aimed to show them how to use the supple-
mentary book to help them in learning ESP in-
cluding explanation about Project Based Learn-
ing implementation inside. The students were al-
so given 30 minutes to read and understand the 
book. In the last, they were asked to fill the prod-
uct satisfaction questionnaire in order to find out 
whether the product is feasible for them or not. 

Product revision was the last step of this 
product development process. This revision 
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Butir Penilaian Persen Kriteria 

Ketepatan struktur kalimat 75% Valid 

Keefektifan kalimat 75% Valid 

Kebakuan istilah 75% Valid 

Kejelasan instruksi 100% Very valid 

Keruntutan kalimat 75% Valid 

Pemahaman terhadap pesan 
atau informasi 

100% Very valid 

Kemampuan memotivasi 
peserta didik 

75% Valid 

Ketepatan tata bahasa 75% Valid 

Ketepatan ejaan 75% Valid 

Table 1. Language expert validation results 

Butir Penilaian Persen Kriteria 

Keakuratan konsep 75% Valid 

Keakuratan data dan fakta 75% Valid 

Keakuratan contoh dan tugas 
proyek yang diberikan kepada 
mahasiswa teknik mesin 

75% Valid 

Keakuratan gambar dan 
ilustrasi 

100% Sangat 
valid 

Keakuratan istilah-istilah 75% Valid 

Gambar dan ilustrasi sesuai 
dengan kebutuhan mahasiswa 
teknik mesin 

75% Valid 

Menggunakan contoh, soal dan 
proyek yang sesuai dengan 
kebutuhan mahasiswa teknik 
mesin 

75% Valid 

Mendorong rasa ingin tahu 75% Valid 

Mendorong proses menggali 
informasi 

100% Sangat 
valid 

Table 2. Content expert validation results  
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should be referred to the product satisfaction ques-
tionnaire that is given to the research subject, but 
in this research the result of the product satisfac-
tion is feasible for the mechanical engineering stu-
dents. So, there is no more product revision needed 
or in other words, the “Engineering Materials Sup-
plementary Book based on ESP and PBL” is com-

plete and ready to use as supplement source in 
learning ESP. 

Second, to find out the use of this sup-
plementary book, the next step of the develop-
ment process is giving satisfaction question-
naire to the research subjects. The percentage 
of the questionnaire result shown in Table 4. 

The first aspect discussed in the question-
naire was about the layout of the supplemen-
tary book. Based on the table above, it can be 
seen that more than 80% students said that the 
supplementary book layout is attractive. It is 
supported by the next statements which de-
scribes that the illustration and layout includ-
ing color, font and size of the book is useful 
for them to make the learning process easier. 
In conclusion, dealing with the result of media 
validity in which this supplementary book is 
feasible on 77.5% valid, so it is acceptable that 
the layout of this book is appropriate to the 
mechanical engineering students needs in 
learning ESP. In short, the layout or the media 
aspect of this product is feasible to use. 

The second aspect is about the content of 
the supplementary book. This aspect focused 
on the use of ESP language and also the PBL 

Butir Penilaian Persen Krite-
ria 

Kesesuaian ukuran buku dengan 
kebutuhan mahasiswa teknik me-
sin 

75% Valid 

Kesesuaian ukuran buku dengan 
materi isi 

75% Valid 

Penampilan unsur tata letak pada 
sampul depan, belakang dan 
punggung secara konsisten dan 
berkesesuaian 

75% Valid 

Warna unsur tata letak yang 
memperjelas fungsi 

75% Valid 

Huruf yang digunakan menarik 
dan mudah untuk dibaca 

75% Valid 

Ukuran huruf proporsional 75% Valid 

Warna judul buku suplemen 
kontras dengan warna latar 
belakang 

75% Valid 

Tidak menggunakan terlalu 
banyak kombinasi huruf 

100% Sangat 
valid 

Ilustrasi sampul buku suplemen 
sesuai dengan tema atau isi 
materi 

75% Valid 

Tata letak konsisten 75% Valid 

Pemisah antar paragrah jelas 75% Valid 

Bidang cetak dan margin 
proporsional 

75% Valid 

Spasi antar teks dan ilustrasi 
sesuai 

75% Valid 

Unsur tata letak yang meliputi 
judul, sub-judul dan angka 
halaman lengkap 

75% Valid 

Tidak menggunakan terlalu 
banyak jenis huruf 

75% Valid 

Penggunaan variasi huruf (bold, 
italic, all capital) tidak 
berlebihan 

75% Valid 

Lebar susunan teks normal 75% Valid 

Spasi antar baris susunan teks 
normal 

75% Valid 

Spasi antar huruf normal 75% Valid 

Ilustrasi isi mampu menjelaskan 
makna dari objek 

100% Sangat 
valid 

Table 3. Media expert validation results 

Pernyataan Kepua-
san (%) 

Tampilan buku menarik 95% 

Buku dapat meningkatkan semangat 
belajar terhadap ESP 

90% 

Buku dapat membantu siswa untuk 
belajar bahasa Inggris dengan 
bantuan media 

90% 

Buku dapat membuat siswa menjadi 
lebih aktif dalam menggali informasi 
dan data 

90% 

Ilustrasi atau gambar memudahkan 
untuk memahami isi atau materi 

90% 

Materi dalam buku sesuai dengan 
kebutuhan mahasiswa teknik mesin 

90% 

Penyajian isi materi dengan soal 
berbentuk proyek membantu siswa 
untuk lebih aktif dalam belajar 

95% 

Materi yang disajikan sudah runtut 
dan mudah dipahami 

95% 

Buku dapat mendorong siswa untuk 
berfikir kreatif dan responsif 

95% 

Kalimat dalam buku mudah dipahami 95% 

Bahasa yang digunakan sederhana 
dan mudah dipahami tidak berbasa-
basi) 

95% 

Pemilihan huruf dan layout 
memudahkan untuk membaca dan 
memahami isi buku 

90% 

Table 4. Students‟ satisfaction 
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implementation. From the questionnaire result 
above, 90% of the students stated that the content 
or material of the book is suitable to the needs of 
the mechanical engineering students. In other 
words, the ESP learning in the book is implement-
ed well. It is supported by the statement that the 
product helped the mechanical engineering stu-
dents to learn about ESP in form of engineering 
materials topic (90%).  In addition, 90% of the stu-
dents said that the material of the supplementary 
book is presented as coherent and easy to under-
stand, involves the grammatical rules, vocabular-
ies, tenses, sentences and the language is simple 
and understandable for mechanical engineering 
students in the ESP roles. The material of the book 
in which presented in form of link to the learning 
video is also useful for the learners to learn about 
ESP. The video helped the students to learn about 
listening and also speaking skill. This result is ap-
propriate to the result of the previous study in 
which found that it is important for mechanical 
engineering students to learn about ESP in form of 
listening, speaking, reading, writing, pronuncia-
tion, grammar, vocabularies materials (Meiristiani 
and Ekawati, 2018). In conclusion, the ESP con-
tent of this supplementary book is feasible. 

Besides the ESP aspect, this supplementary 
book is also implementing Project Based Learning 
model as the task inside. From the table above, 
90% of the students agreed that PBL presentation 
in form of project tasks or learning by doing pro-
ject helps them to be more active in finding infor-
mation about engineering materials. The PBL task 
implementation is also helping the students to 
think creatively and responsively. This result is 
appropriated to the content validity result where 
the validity level was on 83.3% or feasible or val-
id. The feasibility of PBL implementation in this 
product involves the accuracy of sample and pro-
ject task in which using examples, questions and 
projects that is appropriate to the engineering stu-
dent‟s needs as ESP learners (83.3%).  

Not only that, there also found previous 
study in which stated that using Project Based 
Learning or work by project achieved a deeper de-
velopment of the students‟ knowledge in mechani-
cal engineering students in the university level 
(Antonio, 2018). Considered to this previous study 
result, implementing PBL task in this supplemen-
tary book in which getting data that the students 
were obviously accept this model is acceptable. In 
addition, the previous study was focused to the 
university level as same as this research. In short, 
it can be concluded that PBL implementation in 

this product is feasible for mechanical engi-
neering students in the university level. 
 

Conclusion 
The process development of Engineer-

ing Materials Supplementary Book Based on 
ESP and PBL consists of some steps adapted 
form Borg and Gall theory, including (1) Need 
analysis process by using questionnaire and 
unstructured interview to gather the data, (2) 
Product arrangement started from creating 
supplementary book outline until completed 
book based on the data from need analysis in-
cluding product validity process; (3) Product 
testing by giving classroom presentation prod-
uct and satisfaction questionnaire to the re-
search subjects; and (4) Product revision if it is 
necessary, but in this research there was no 
revision after the product testing due to the 
result of the testing was feasible. The step was 
appropriate to be referenced in the developing 
materials for ESP learning.  

Supported by the result of this re-
search, showed that the supplementary book is 
valid in three aspects of media (77.5%), con-
tent (83.3%) and language (83.3%) and feasi-
ble to use as supplement material for the me-
chanical engineering students. It is supported 
by the satisfaction questionnaire in which this 
product is appropriate for the mechanical engi-
neering students to learn about English for 
Specific Purposes in form of Project Based 
Learning model implementation in percentage 
about 80% to 90%. In short, this supplemen-
tary book is feasible to use as supplement ma-
terial for mechanical engineering students. 
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