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I. INTRODUCTION 

Education in Indonesia is now facing many challenges as 

it dynamically develops. Education is essential because it 

determines the future of the young generation. With no 

proper education, there will be no successors to the noble 

ideals to achieve the welfare and progress of the nation. 

Quality education will help change the nation (Nugroho, 

2020). Education is required to produce competitive 

professionals and provide jobs in the field of vocational 

education. Models of noble characters, skills, and 

knowledge should be provided by educational institutions. 

Vocational education should be present in VHSs to give 

students skills in accordance with industry needs, even 

before they graduate from school. The Independent 

curriculum currently implemented in Indonesia demands a 

learning process that gives opportunities for students to 

develop their potential. 

Therefore, making every learning activity run according 

to the curriculum is crucial, and teachers are expected to 

actively support the efforts (Aspi & Syahrani, 2022). This 

teacher competence is based on what a teacher has, namely, 

skill and ability. It is said that the skill is related to 

mastering practical learning so that learning can run 

optimally. However, many teachers do not have sufficient 

competencies in teaching, so learning is not optimally 

conducted. Moreover, learning models are not implemented 

optimally, so students are lazy and have low motivation to 

learn. Learning patterns that make students more interested 

in learning are those conducted in the classes. Each school 

has its own learning method, but there is a reference to 

learning methods that are good to be used for manufacturing 

engineering drawing subjects in VHSs. Teachers should be 

able to develop learning models that can increase students’ 

interest and motivation in learning. Teacher competence is 

an important basis for creating quality and valuable 

education (Sari et al., 2020). In other words, learning 

implementation is related to teaching-learning practice. In 

general, learning implementation is an action or 

implementation of a plan that is carefully prepared to carry 

out a learning process (Usman, 2002). According to Imron 

Hamzah (2019), learning implementation is the interaction 

among students, educators, and learning resources in a 

learning environment that includes teachers and students 

exchanging information. To make the learning process run 

smoothly, teachers need to first evaluate the learning 

process.  

According to Article 57 paragraph (1) of the Law of the 

Republic of Indonesia Number 20 of 2003 concerning the 

National Education System, evaluation is carried out within 

the framework of controlling the quality of education at the 

national level as a form of accountability of education 

providers to concerned parties, including students, 

institutions, and educational programs. In a broad sense, 
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evaluation is a process of planning, obtaining, and providing 

information that is needed to make alternative decisions. In 

accordance with this definition, each evaluation or 

assessment activity is a process that is deliberately planned 

to obtain information or data to be used to make a decision. 

The purpose of evaluation in learning is to determine the 

effectiveness and efficiency of the learning system, 

including the objectives, materials, methods, media, learning 

resources, environment, or the assessment system itself. The 

independent curriculum requires teaching-learning activities 

to provide opportunities for students to develop all their 

potential. Therefore, designing every activity to be able to 

answer the demands of the curriculum is needed. Teachers 

are required to be actively involved in the activity 

(Muhammad et al., 2021) Therefore, to overcome the 

problems stated above, developing effective teaching 

materials with the right models is necessary. The models 

that can be used are the Discovery Learning (DL) and 

Project-based Learning (PJBL) models. 

According to Riyanto (2010, p. 138), the discovery 

learning model is “learning to find yourself”. In learning, 

students are given the opportunity to search for answers, 

solve problems, and formulate their own answers. In 

addition, Desyandri et al. (2019) state that the discovery 

learning model includes a process that occurs when 

materials are not presented in their final forms because 

students are expected to organize them. The discovery 

learning model is a learning process in which learning 

materials are not presented but are expected to be organized 

in their final forms (Amiyani & Widjajanti, 2019). 

Meanwhile, the project-based learning model is based on 

projects, experiences, and real-life problems (Gijbels et al., 

2005, p. 29). Thus, project-based learning leads to a training 

process based on real problems. The process is carried out 

by students through certain activities (projects). The project-

based Learning method focuses on solving real problems, 

working in groups, giving, and receiving feedback, 

discussing, and making final reports. Students are 

encouraged to be more actively involved in the class and 

develop critical thinking skills, so they practice conducting 

investigations and inquiries. Suradi (2021) stated that 

project-based learning is an instructional method that 

encourages learners to apply critical thinking, problem-

solving skills, and content knowledge to real-world 

problems and issues. 

 

II. METHODOLOGY 

The population of this study was students taking the 

mechanical engineering program in some VHSs in Sleman, 

Yogyakarta. Proportionate stratified random sampling was 

used to select the participants of the study. As many as 142 

students out of 240 total students from five different VHSs 

participated in this study. Data were collected through 

surveys and tests. This study employed the descriptive 

quantitative technique. Through this study, the researcher 

explains what happened regarding the current situation 

(Sugiyono, 2019, p. 2). In this study, the descriptive data 

analysis was performed to describe data in each variable that 

exists in each learning model syntax, a simple regression 

analysis technique was used to test hypotheses and a 

sample-independent test was performed to test differences 

between learning models implemented in each VHS. 

The following hypotheses are formulated: 
 

H0: The lre l ils no dilffe lre lnce l be ltwele ln proje lct-baseld le larnilng 

and dilscove lry lelarnilng on le larnilng achile lve lme lnts. 
 

Ha: Thelre l ils a dilffe lre lnce l be ltwele ln proje lct-baseld lelarnilng 

and dilscove lry lelarnilng on le larnilng achile lve lme lnts. 

 

III. RESULTS 

The results of this study were to find out (1) the 

significant relationship between the project-based learning 

model and learning achievement, (2) the significant 

relationship between discovery learning and learning 

achievement, and (3) the difference test (t-test) of project-

based learning and discovery learning models. The results 

are elaborated below. The project-based learning model has 

a significant effect on learning achievements. It can be 

explained by testing the hypothesis using simple regression 

analysis. The results of the analysis are presented in Table I. 
 

TABLE I:  MODEL HYPOTHESIS RESULTS OF PROJECT-BASED LEARNING 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients T Sig. 

B Std. Error Beta 

(Constant) 33.755 7.844  4.303 <0.001 

Project-based 
learning 

0.603 0.103 0.550 5.849 <0.001 

 

The significance test aims to determine the significance of 

the variable project-based learning model on learning 

achievements. The hypothesis tested is whether the project-

based learning model has a positive effect on the students’ 

learning achievements in the mechanical engineering 

program in VHSs in Sleman Regency for the 2022/2023 

academic year. The significance test at a significance rate of 

5% is α (0.00 < 0.05). The implementation of the project-

based learning model has a significant effect on learning 

achievements by drawing tool posts. It means that based on 

the analysis, the researcher concluded that Ha is accepted 

and H0 is rejected. Next, the significant relationship between 

the discovery learning model and learning achievements is 

described. 

There is a significant relationship between the discovery 

learning model and learning achievements. The tested 

hypothesis is that the discovery learning model has a 

significant effect on learning achievements (Ha) of technical 

drawing using inventor software for mechanical engineering 

students at VHS in Sleman Regency. The hypothesis testing 

used a simple regression analysis. The results of the analysis 

are presented in Table II. 
 

TABLE II: DISCOVERY LEARNING MODEL ON LEARNING OUTCOMES  

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients T Sig. 

B Std. Error Beta 

(Constant) 59.613 7.975  7.475 <0.001 
Discovery 

learning model 
0.227 0.114 0.252 2.003 0.05 

 

The hypothesis tested is that the implementation of the 

discovery learning model has a positive effect on the 

learning achievements of mechanical engineering students 
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in Sleman Regency for the 2022/2023 academic year. Based 

on the test results at a significance level of 5%, the value 

obtained is α (0.05 = 0.05). Then, based on the analysis, the 

null hypothesis (H0), which states that there is no effect of 

the discovery learning model on students’ learning 

achievements, is accepted, and the alternative hypothesis 

(Ha) is rejected. In conclusion, there is no relationship 

between the discovery learning model and the learning 

achievements of manufacturing engineering drawings. 

Furthermore, the researcher explained that there were 

differences in the learning models measured using a 

comparative test. 

Comparative hypothesis test analysis is a test to measure 

the significance of the difference between two learning 

achievements using a project-based learning model and 

discovery learning on learning achievements, which can be 

seen in Table III. 
 

TABLE III: COMPARATIVE HYPOTHESIS RESULTS 

 F Sig. t df 
Sig. 

(2-tailed) 

Equal variances 

assumed 
2.085 0.151 2.247 140 0.026 

Equal variances not 

Assumed 
  2.320 139.5 0.022 

 

The result was obtained at a significance level of 5%, and 

then α (0.02 < 0.05). Therefore, Ha is accepted, stating that 

there is a difference between project-based learning and 

discovery learning, and H0 is rejected. 

Based on the data analysis, there is a significant 

difference between classes using project-based learning and 

classes using discovery learning in Grade XII. 

 

IV. DISCUSSION 

A. Implementation of the Manufacturing Engineering 

Drawing Learning Model 

This study aims to determine the implementation of the 

learning model in each school because the learning model 

used for technical drawing varies. Researchers will analyze 

the learning model applied in 5 SMKs in Sleman Regency, 

one of which is SMKN 1 Sayegan, SMKN 2 Depok, 

Prambanan Muhammadiyah Vocational School, Berbah 

National Vocational School, Piri Sleman Vocational School, 

whose total population is 240 students. Next, in collecting 

research data, the researcher carried out the stages, namely, 

the initial step was distributing questionnaires to students, 

which contained the implementation of learning according 

to the syntax of the learning model used by the teacher. 

B. Implementation of Project-based Learning 

Based on the research that has been done, the 

implementation of the learning model using the project-

based learning model at 2 SMKs, namely SMKN 1 Sayegan 

and SMKN 2 Depok, totals 81. The implementation of the 

project-based learning model has reached an average, which 

is defined as a high criterion. The learning model for 

manufacturing engineering drawings at machining 

engineering vocational schools in Sleman Regency learning 

using project-based learning is very appropriate for learning 

engineering manufacturing engineering drawings for class 

XII. According to Satoto and Nuryadi (2013), project-based 

learning is learning designed for complex problems in which 

students carry out investigations to understand and 

emphasize learning with long activities. The assignments 

given to students are multidisciplinary and product-oriented. 

The results of this study support the results of previous 

research conducted by Aryanto (2021). This project-based 

learning model can be applied to overcome problems in 

manufacturing engineering drawing learning activities 

because students are required to be more creative in making 

products or job sheets that already have objects. The 

application of the project-based learning model in the 

manufacturing engineering drawing subject is oriented 

towards practical skills in making workpiece components 

that are appropriate for industry. According to Revelle et al. 

(2019, p. 13), project-based learning can enable education to 

provide ambitious instruction and create opportunities for 

students to build social and literacy and learn the knowledge 

and skills needed to become actively involved students. 

C. Implementation of Discovery Learning Model 

The implementation of the project-based learning model 

has a greater influence on learning achievements than 

Discovery Learning in multi-media computer system 

learning. In addition, based on research, which was carried 

out at Class X at a high school in Wonosari Regency, there 

was a significant effect of using the Discovery Learning 

model on learning achievements in Geography subjects with 

a significant level of 0.003 < 0.05. The research describes 

the implementation of discovery learning on learning 

achievements, which was applied in Class XII of 

engineering drawing. Next, the researcher can explain the 

difference between project-based learning and discovery 

learning models as follows. 

D. Test Different Models of Project-based Learning and 

Discovery Learning (t) 

Based on the difference tests, the class using the project-

based learning model with a total of 81 students obtained an 

average (mean) of 78.74, while the class using the discovery 

learning model with a total of 61 students obtained an 

average score average (mean) of 75.48. Thus, the class that 

used the project-based learning model had a higher average 

than that of the class using the discovery learning model. 

The result is at a significance level of 5%, and then α (0.02 

< 0.05). In brief, for Ha, there is a difference between 

project-based learning and discovery learning. 

 

V. CONCLUSION 

A. Conclusion  

Based on the discussion, the following conclusions are 

drawn: 

1) There is a significant relationship between the 

project-based learning model and learning 

achievements with a value (0.00 < 0.005). 

2) There is no significant relationship between 

discovery learning and learning achievements with 

a significant value (0.05 = 0.05). 

3) The result obtained is at the 5% significance level, 

and then α (0.02 <0.05). 
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4) Hence, it can be stated that there is a difference 

between the Project-based learning model and 

discovery learning. 

 

B. Suggestions 

The suggestions in this study are as follows: 

1) Practical learning is more advisable to employ a 

project-based learning model in which students 

think creatively in completing projects that have 

been given by observing real objects found every 

day in the workshop. 

2) Meanwhile, a discovery learning model is more 

recommended for use in theoretical subjects such as 

biology, physics, welding materials, etc. which 

relate more to discovery. 

3) The teacher participated more in the training of 

drawing subjects, what learning models are suitable 

for engineering drawing, what syntax in that model 

should be applied, and the teacher must adjust the 

use of applications recommended for VHS with 

equality in the industry.  
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