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ABSTRACT 

This study intends to determine the demand for instructional materials that must be created for the mechanical 

engineering education program at Semarang State University's Faculty of Engineering's machining practicum course. 

Practical exercises using manual machine tools, lathes, and milling machines are part of the machining practicum course. 

The management of the mechanical engineering education study program, the instructors, and the students themselves 

served as the research subjects. employing observation logs and student survey forms to retrieve research data. The lack 

of a textbook that might serve as a reference during the practicum was revealed to be the main challenge in the machining 

practicum lectures from the findings of observations and interviews with administrators and lecturers, It was 

demonstrated that one of the challenges in the machining practicum lectures was the lack of a textbook that could serve 

as a reference during the practicum's learning process. According to the study of the student questionnaire, textbooks 

are the primary teaching tools that students require, and they also offer information on machines and the procedures 

involved in mechanical practicum activities. This research is a preliminary investigation into the creation of textbooks 

for the engineering practice course. 
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1. INTRODUCTION 

Every human being has the right to education, which 

is a way of developing human resources [1]. Law on the 

National Education System No. 20 of 2003 states that the 

goal of national education is to develop the potential of 

students to become human beings who believe and fear 

God Almighty, are noble, healthy, knowledgeable, 

capable, creative, independent and become responsible 

human beings [2]. The capacity to apply theoretical skills 

in the lab is one of the student competencies or talents 

that mechanical engineering education students currently 

need to have. There are many ways to train hard skill 

talents, one of them is by having teaching resources. 

According to Nookhong and Wannapiroon [3], to 

develop learning and thinking skills students can focus 

on the learning media used. 

One element that is vital to maximizing the learning 

process is the teaching materials. Teaching materials are 

one of the components that can facilitate the smooth 

learning activities of students and students in class [4]. 

Teaching materials are all forms of materials used to 

assist teachers/instructors in carrying out teaching and 

learning activities in class [5]. Both printed and non-

printed instructional materials are acceptable as the 

aforementioned teaching resources. 

Depending on the requirements of the instructional 

design course being employed, a teaching resource or 

learning medium is developed over the course of multiple 

stages. A needs study is typically the initial step in 

creating instructional media [6]. The methodical process 

of conducting a needs analysis entails selecting priorities 

for action, identifying present and anticipated situations, 

and determining goals [7]. In order to design instructional 

resources that meet the needs of both students and 

teachers, a needs analysis is carried out to identify those 

materials. 

The needs of students in the lab and the activities that 

will be carried out during the lectures for the student 
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engineering practicum are not met by the current teaching 

materials. Teaching materials, on the other hand, can be 

described as learning resources that assist in the 

attainment of an effective teaching and learning process 

as a beneficial learning facilitator media that makes it 

simpler for students to achieve the learning skills to be 

attained [8,9]. Teaching aids must be particularly created 

with students' requirements in mind using a methodical 

and useful design [1,10,11]. Utilizing and creating 

instructional materials based on student characteristics 

determines one of the learning outcomes' completeness 

[12]. There is a need for innovation in technology 

development to package the current learning process 

more effectively, one of which is the development of 

learning media which is an important part of the learning 

process and is certainly directed at meaningful learning 

that encourages students to develop 21st Century skills as 

an urgency in the field of education [13]. Textbooks serve 

the purpose of conveying specific knowledge and ideas 

to children, effectively communicating what the older 

generation deems important [14]. 

Teaching aids can make it simpler for students to 

comprehend teacher instructions during learning 

activities. The utilization of appropriate teaching 

resources by educators can help them make the most of 

their class time, transform from teachers into facilitators, 

and enhance student learning [15]. school children focus 

less on content when reading electronically in 

comparison print books in a controlled setting [16,17,18]. 

For students, the use of instructional materials can make 

it simpler for them to study independently and to 

comprehend the directions for learning tasks that must be 

completed in machining practicum courses. 

Students at Semarang State University's mechanical 

engineering education study program are required to take 

the machining practicum course. Third semester students 

with a weight of 2 credits enroll in this course. The 

laboratory-based machining practicum course is a 

practicum course. 

This study's goal was to identify the instructional 

materials that should be created for the engineering 

practicum course in the mechanical engineering 

education study program at FT UNNES in order to meet 

the demands of laboratory learning. In general, the term 

"needs analysis" refers to actions that entail obtaining 

data in order to pinpoint the needs of a group of students 

[19]. Media do not belong exclusively in the hands of 

teachers, who use them to enrich their teaching in their 

classes and seminars, but also in the hands of learners, 

such as school children and students [20]. Learning 

media is expected to be used to overcome various 

problems in the teaching and learning process, especially 

on internal problems such as student and teacher 

attitudes, outlook on life, pleasure, and feelings, not 

happiness [21,22]. The findings of the requirements 

analysis study are anticipated to offer preliminary 

insights into the instructional materials that must be 

created and the learning resources required to enhance 

laboratory learning. In order to create instructional 

materials for future research, the first data from this study 

is utilised. 

2. RESEARCH METHODS 

This study was conducted in October and November 

2022 at Semarang State University's Mechanical 

Engineering Education Study Program. It is a qualitative 

descriptive study using a survey approach. 85 students 

enrolled in the third semester of the mechanical 

engineering education study program as well as four field 

practitioners (lecturers) made up the population for the 

development research. 

A questionnaire with questions and the justifications 

for each selected response was used in conjunction with 

interview approaches to obtain the data. In machining 

practicum courses, observation sheets are used to gather 

information on learning activities. Open-ended surveys 

are used to gather information about the teaching 

materials that students need and the resources they have 

used for learning. Analyses of the data were descriptive 

and qualitative. 

3. RESULTS AND DISCUSSION 

3.1 Initial Problem Analysis 

The findings of the curriculum study conducted on 

the machining practicum course demonstrate that CPL 

and CPMK have been consistent over time. Additionally, 

every student acknowledged that the lectures were in line 

with the RPS activities. 

According to the findings of the study done on the 

sources of instructional materials used in the engineering 

practicum course, students still need to find other sources 

of books to supplement practicum activities. Students' 

varying levels of understanding the instructional 

materials for engineering practicum courses are a result 

of their capacity to locate book references in physical or 

electronic form. 

The early findings of the issues that arise in this area 

then serve as comparison data that researchers gather to 

support the information provided by students in their 

questionnaires about learning resources, the demand for 

instructional materials, and the materials that students 

desire to acquire. According to the results of the survey, 

90% of students said that practical courses needed 

teaching materials that were simple to use. 
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3.2 Analysis of Teaching Materials to Be 

Developed 

At this point, the researcher carried out an analysis of 

the development objectives, namely the step of choosing 

the learning product based on the findings of problem 

identification and analysis. The numerous instructional 

tools available, including learning media, learning 

modules, power point presentations, and textbooks, 

necessitate analysis. The creation of instructional 

materials takes into account the practicum learning that 

students engage in. To enhance learning outcomes in the 

laboratory, practicum activities in the lab call for a 

variety of learning resources connected to practicum 

activities. The selection of instructional materials is made 

after taking into account the answers provided by 

students to a questionnaire on implementation analysis. 

As a consequence of the analysis, it was determined that 

textbooks and reference books should be developed as 

teaching aids. The development of the content must take 

the student's subject of study and the lab's environment 

into consideration. When preparing students for 

practicum in the lab, the provision of machining 

practicum material connected to the main course of study 

would be very helpful. Due to the offered material being 

pertinent to their requirements, this might help enhance 

students' enthusiasm to learn. 

3.3 Component Analysis of Textbook 

Development 

At this point, the researcher conducted an analysis of 

the elements needed to create the necessary teaching 

materials. Content sources, learning suggestions, and 

human resources are required for this project. Textbooks 

on the subject and the manuals for any tools or machines 

utilized in the laboratory's practicum serve as the 

content's primary sources. Textbooks should be related to 

the subject matter and compliant with any regulations 

that may be in place. The manual book of machines or 

practical tools in mechanical engineering machinery 

laboratories is the manual book used as a reference. The 

results of this study are in accordance with the research 

conducted by Andi and Arafah [23] that needs analysis is 

the basis for developing teaching materials. The process 

of creating a machining practicum textbook for students' 

abilities to complete practica and create goods in the lab 

begins with a needs analysis. The ASSURE model is 

utilized in the creation of instructional materials and acts 

as a useful roadmap. The systematic stages involved in 

the creation of instructional materials, from their 

identification through their evaluation, are adequately 

explained by this model. 

4. CONCLUSION 

The conclusion that can be made based on the 

findings of the analysis that has been done is the need to 

develop the most recent textbooks that suit the needs of 

students, are practical, effective, and which contain 

machining practicum materials drawn from references 

found in textbooks and manual books, related to subject 

matter and in accordance with needs, and can be used in 

machining laboratories, in order to facilitate some of the 

problems found in machining practicum. Textbooks are 

an important resource in learning contexts [24]. By using 

the proper teaching strategies and media in the lab, 

lecturers can give students who are practicing in the 

classroom a learning environment that is conducive to 

learning. Based on student needs, learning goals, and 

other factors, this academic environment can be 

developed for pupils. 
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