
72 

 

 

Innovative Journal of Curriculum and Educational Technology 

9 (2) (2020) : 72–77 

 

https://journal.unnes.ac.id/sju/index.php/ujet/article/view/ 

 

 

The Effectiveness of Project Based Learning and Discovery Learning with Modul 

to Improve Learning Outcome for AutoCAD Subject  

 

Aufa Ashfahani, Haryono Haryono, Kustiono Kustiono 

 

Pascasarjana, Universitas Negeri Semarang, Indonesia  

 

Article Info 

________________ 
History Articles 

Received:  

May 2020 

Accepted:  

June 2020 

Published: 

November 2020 

________________ 
Keywords: 

AutoCAD, Discovery 

Learning, Learning 

Outcome, Project Based 

Learning.  

____________________ 

 

 

Abstract
 

___________________________________________________________________ 

In fact of AutoCAD learning, there is still the use of conventional method. So, 

the students does not achieve the quality maximally. It is important to make 

the innovation of learning model in order to produce the competent outcomes. 

This study aims to determine the effectiveness of Project Based Learning and 

Discovery Learning with module to increase learning outcome of AutoCAD 

subject. Those are three main parts of this study. The first is the different 

influence between Project Based Learning and Discovery Learning on the 

learning outcome, the second is the different influence between male and 

female on the learning outcomes and the third is the interaction between 

Project Based Learning, Discovery Learning and gender on the learning 

outcome. This research was 2x2 factorial experiment with a quantitative 

approach. The data source of this study were 186 students of class XI of 

SMKN (Vocational School) 4 Semarang in the 2019/2020 school year. From 

186 students, there were 36 students of class XI TGB1 as the experimental class 

and 37 students of class XI TGB2 as the control class. The results shows that 

Project Based Learning model and Discovery Learning with module could 

improve students’ learning outcomes in SMK 4 grade XI. From the gender 

interaction aspect of the Project Based Learning model and Discovery 

Learning, it shows the learning outcomes for male are higher than female. 

Thus, the Project Based Learning model is appropriate for AutoCAD subject 

because it can prepare students to face the workforce. 
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INTRODUCTION 

 

Education is one of foundations to 

educate the nation because the measurement of 

nation progress is through the level of public 

education (Slameto, 2010). One thing that is 

really crucial in education is its quality and 

learning outcomes (Raharjo, 2012). One 

component that could fight to improve students’ 

learning outcome is a teacher (Biesta, 2017). In 

education, teacher is one indicator of the 

achievement of learning objectives. A teacher 

roles as a model, planner, forcaster, leader, and 

guide to the center of learning and the students 

role as the object of learning (Zein, 2016). In this 

case, the main focus in Indonesian educational 

system is the students’ achievement with the life 

skill to handle their own walfare, family and 

people around them in the future (Shoimin, 

2013:15). So that, it is very crucial to consider 

the quality of education for the improvement of 

the next generation and a teacher as the center of 

learning should be aware of this condition 

because teachers have responsibilities to improve 

the development of education.  

Based on the preliminary observation 

with the AutoCAD teacher in SMK 4 class XI, it 

showed that the students’ achievement for 

AutoCAD subject is still under the minimum 

criteria. The average score of their final test for 

female is 71,5 and for male is 74. Beside the 

result of observation, Insany (2016) argued that 

the use of conventional learning method in the 

process of teaching and learning makes the 

students passive and gets low achievement. 

There are two factors influencing students’ 

learning outcomes: 1) intern (from the students) 

like physical factors including psychology and 

tiredness, 2) extern (outside the students) like 

family, schools, and citizens or environment 

(Saputra, Ismet & Andrizal, 2018). To sum up, 

the methods of learning in the process of 

teaching could influence students’ achievemnts. 

It is also a must to make some innovation to 

fulfil the value of minimun criteria in the 

learning process.  

Project Based Learning is a method using 

scientific approach. This approach guides the 

students to follow the process of inquiry and 

improve the quality of eduation (Sumarn, 2015). 

In the research of Susilowati, Iswari & Sukaesih 

(2013), they said that Project Based Learning 

gives the positive influence on students’ learning 

outcomes. In more detail, Haryudo & Anggara 

(2016) said that Discovery Learning is 

appropriate to use in the process of teaching and 

learning and it is effective to improve students’ 

achievemnt. Rosdiana, Boleng & Susilo (2017) 

found that Discovery Learning has effectivity 

because the students give some positive 

responses to this method. According to Imawan 

(2015), Project Based Learning and  Discovery 

Learning are effective to use because they could 

improve students’ learning outcomes. Different 

from the previouse research, the method of 

learning used in AutoCAD subject especially at 

SMK 4 Semarang class XI is still the 

conventional method. It also causes the student 

to keep memorizing the material and as the 

result, they could not achieve the minimum 

criteria of the subject. Thus, educational 

prcaticioner should develope the new learning 

method which is suitable and appropriate for 

AutoCAD learning. One of the best way is 

developing Project Based Learning and 

Discovery Learning to achieve the expected 

minimum criteria that be useful for their job in 

the future.  

 

METHOD 

 

This research was 2x2 factorial 

experiment with a quantitative approach 

(Creswell, 2012). The population of the research 

was class XI of SMK 4 Semarang. The sampling 

technique was random sampling. Data 

collection techniques in this study were test and 

non-test. Test was in the form of 20 numbers of 

multiple choice questions to express the average 

value of students and non-test was in the form of 

documents to see the gender of each student. 

The valid and reliable research 

instruments were also in the form of multiple 

choice questions and SPSS version 16 was used 

to get the validity and realiability test and also to 

analyze the level of difficulty and different 
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power. Different power criteria can be seen in 

table 3.2. Data analysis technique in this 

research was descriptive data analysis. 

 

RESULTS AND DISCUSSION  

 

1. The Effect of Project Based Learning and 

Discovery Learning Models on Student 

Learning Outcomes 

There is the different result between 

control class and experiment class; the mean 

value/average value of experiment class is 82,64 

and control class is 67,64. From this difference, 

it shows that the experimental class is more 

influential on students’ learning outcomes in 

AutoCAD subjects. The calculation results of 

Project Based Learning Model and Discovery 

Learning with Module is in table 1. 

Tabel 1. Calculation of Project Based Learning Model and Discovery learning with Module on 

Learning Outcomes 

 

 

From the analysis, the result is 0,000, 

which means that 0,000 <0.05. It also 

summerizes that the learning outcomes of 

AutoCAD by using Project Based Learning and 

Discovery Learning with modules have different 

effects on learning outcomes with an average 

value of -26,562 for Project Based Learning with 

module and 33,889 for Discovery Learning with 

module. So, it concludes that Project Based 

Learning with module is more influential than 

Discovery Learning learning on AutoCAD 

learning outcomes. This is in line with the 

theory of Imawan (2015) that  Project Based 

Learning is more effective than Discovery 

Learning.  Rose & Prasetya (2014) also believed 

that Project Based Learning is effective to 

improve students’ learning outcomes. The result 

of the research conducted by Moestofa and 

Sondang  (2013) has the similarity which shows 

that the process of teaching and learning using 

Project Based Learning gives better result 

compared to the conventional method. 

According to Chiang & Lee (2016), Project 

Based Learning is not only improving sudents’ 

motivation in vocational school but also giving 

the ability to solve the problems. Setyawan & 

Munoto (2016) said that Project Based Learning 

could improve students’ learning outcomes and 

Saputra (2016) said that same ideas about this 

method. To sum up, Project Based Learning has 

and gives influence on students learning 

outcome for AutoCAD subject. it is also 

effective to use in the classroom because it helps 

students to achieve their learning indicators. In 

this process of learning, students are given the 

task to work on projects in the form of 2D 

building drawings and for the final test, students 

are asked to make a project in the form of some 

objects from 2D building drawings as an 

assessment for graduation. Through the 

application of this method, they could improve 

and develope their progress.  

 

2. Different Effects between Male and Female 

on Learning Outcomes in AutoCAD 

Subjects with Module 

The calculation of learning outcomes for 

AutoCAD subject with Project Based Learning 

and Discovery Learning models between male 

and female students, paired samples test, gets 

0,000 results, which means 0,000 <0.05. It 

shows that AutoCAD learning outcomes using 

Project Based Learning and Discovery Learning 

models with modules have positive influence on 

male and female students. There are the 

differences in AutoCAD learning outcomes 

between male and female students. Male 

students gets the average of -6,031 and female 
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gets the average of -6,281. So, based on these 

results, male students are superior to women. 

Calculation of the different influence between 

male and female students on learning outcomes 

in AutoCAD subjects with the help of modules 

can be seen in table 2. 

Table 2. Different Effects between Male and Female Students on Learning Outcomes in AutoCAD 

Subjects with Modules 

 

 

Based on the results of this study, it shows 

that the calculation of learning outcomes for 

AutoCAD subject with Project Based Learning 

and Discovery Learning models between male 

and female students gets the result of 0,000. It 

means that 0,000 <0.05 It also concludes that 

learning outcomes using Project Based Learning 

and Discovery Learning learning models with 

modules have a positive influence on male and 

female students. From the power view, male 

students are superior to female students. The 

results of this study are in line with the opinion 

of Baron & Byrne (2005) who said that male 

gender indirectly influences learning outcomes. 

According to Nafi`an (2011) men's reasoning is 

stronger than women's. Furhther, Syafitri (2017) 

said that the visual abilities of male students are 

better than female students. Apart from that, 

Afriana, Permanasari & Fitriani (2016) also 

agreed with the results of this study that there 

are positive responses from male and female 

students to the application of Project Based 

Learning for STEM in air pollution learning but 

male students are superior to female students. 

Yuwono, Udiyono, Maárif & Sulistiana (2019) 

also argued that the Project Based Learning 

model can improve students’ learning outcomes 

but male students get better grades than female 

students. In the case of AutoCAD learning, it 

requires good reasoning because predicting a 

good and precise building design requires good 

visual skills as well as in the form of 2D and 3D 

building floor plans. So, male students are 

potentially more superior in this case and it is 

why that male students get better learning 

outcomes. To conclude, it can be stated that 

male students are superior to the learning 

outcomes for AutoCAD subject. 

 

3. The Interaction Between Project Based 

Learning and Discovery Learning with 

Gender on Learning Outcomes in AutoCAD 

Subjects with Modules. 

The last result is the average culculation 

of the interaction between project based learning 

and discovery learning with gender on learning 

outcomes in autocad subjects with modules. The 

result shows that there are differences between 

female and male students. The average value of 

female students is 75.47 while male students is 

78.75. The details can be seen in table. 

Table 3. Average Results for Female and Male Students 

Group Statistics 

Class N Mean Std. Deviantion Std. Error Mean 

Autocad Learning 

Outcomes 

Woman 32 75.47 8.068 1.426 

Man 32 78.75 8.032 1.420 
 

Based on the results of the study, it shows 

the differences between female and male 

students. female students get the average of 

75.47 and male students get the average of 

78.75. This shows that the average value of male 

students is higher than female. The results of this 
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study are in line with the opinion of Nafian 

(2011) who said that men are superior to 

women. Whereas Muslim (2017) also believesd 

that the Project Based Learning model increases 

more students’ learning outcomes in men than 

in women. Sumianingrum, Wibawanto & 

Haryono (2017) argued that gender influences 

the learning outcomes of male and female 

students. Romadloniyah & Setiaji (2020) argued 

that the learning styles of male and female 

students differ significantly, where the visual 

style of men is better than women. Based on the 

results of the study and supported by the opinion 

of the researchers, it can be concluded that the 

Project Based Learning model is more effective 

in improving learning outcomes in male students 

because there are different achievements 

between male and female students. These 

differences can affect the aspects of students’ 

learning outcomes experienced in AutoCAD 

learning at SMK 4 Semarang. 

 

CONCLUSION 

 

Based on the findings, the writer 

concludes that; 1) The learning model of Project 

Based Learning and Discovery Learning with 

module has some differences. Project Based 

Learning model has the average of 82.64 while 

Discovery Learning model has the average of 

67.64 on the learning outcomes of SMK 4 grade 

XI students. 2). In terms of gender, based on the 

results of the study, it is obtained the differences 

between female students with an average of 

75.47 and male students is 78.75. This shows 

that the average value of male students is higher 

than female in AutoCAD subject with module at 

SMK 4 Class XI. 3) Based on the interaction 

between Project Based Learning and Discovery 

Learning with Gender, it is concluded that male 

students interact more actively than female 

students in AutoCAD subjects learning and it 

can be seen from the average learning outcomes 

which is obtained by female students with an 

average of 75.47 while male students obtained 

the average of  78.75. 
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