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Abstract— “This study aims to determine the effect of website-based e-learning on student learning outcomes in 

Electrical Engineering Drawing Class X TITL SMK Negeri 3 Tondano. This type of research is truly experimental in 

the form of a pre-test and post-test-only control group design with a population of all students of class X TITL totalling 

50 students, and the sampling technique is simple random sampling. The sample taken is 50 students consisting of 2 

classes, each class consisting of 25 students. Documentation techniques and knowledge tests obtain research data. 

Documentation techniques are used to obtain data and information in the form of numbers, student learning 

outcomes, and knowledge tests given at the beginning (pre-test) and at the end of the meeting (post-test). The collected 

data were analyzed using descriptive statistics. The descriptive statistical analysis showed that the average student 

learning outcomes for the experimental class pre-test were 65.20, with a standard deviation of 7.83. The average pre-

test student learning outcomes for the control class was 59.00, with a standard deviation of 9.57. For the post-test, the 

average student learning outcomes for the experimental class were 81.20 with a standard deviation of 8.93, and the 

average post-test student learning outcomes for the control class were 74.80 with a standard deviation of 8.35. There 

is a significant difference in student learning outcomes in the electrical engineering drawing subject between groups 

treated using conventional methods and groups treated using website-based e-learning in class X TITL students of 

SMK Negeri 3 Tondano.” 
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I. INTRODUCTION 

“The success of students in achieving learning 
outcomes for each student is different. The factors 

influencing student success in achieving learning 

outcomes are grouped into internal and external 

factors” (Lembong & Tatali, 2023; Saptono, 2016). 
Internal factors come from within the student, which 

is included in this internal factor, namely physical 

factors and psychological factors. Physical factors 
include health and disability factors. At the same 

time, psychological aspects include intellect, 

curiosity, motivation, and others (C. E. J. Mamahit, 

2019). “While external factors are all factors outside 
of students, including the family environment, 

community, association, learning facilities, family 

socio-economic conditions and others, thus the 
learning success achieved by students is the result of 

the interaction between these two factors, which 

influence both from within (internal factors) and from 
outside (external factors) students.” 

“The method used by the teacher during the 

learning process can affect the level of student 

learning outcomes” (Koloway & Kattie, 2023; 

Nasution, 2017). Using varied and relevant methods 
can stimulate student activity during the learning 

process. Teachers must carefully choose the suitable 

method to use in a lesson and avoid using 

monotonous methods that can lead to boredom in 
students. Then the ability of students to accept the 

subject matter conveyed by the teacher also affects 

student learning outcomes (Mohammad Saleh et al., 
2023; Rizaldi et al., 2019). Ideally, student learning 

outcomes must reach KKM (Minimum Completeness 

Criteria). Students are said to be successful in 

learning if the grades obtained by students can meet 
the KKM set in that subject (Mardapi et al., 2015).” 

These problems show that low attention causes 

student learning outcomes not to be optimal (Usman 
et al., 2022; Wahyudi & Neviyarni, 2021). “So that 

researchers want to make improvements in the 

learning process so that it can assist teachers in 
increasing attention, interest, and student learning 

outcomes. One of the suitable alternatives that can be 

developed to overcome this problem is to apply 

website-based e-learning learning media. Website-
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based e-learning learning media was chosen because 

it suits the needs of students; students want teachers 

to be more creative and innovative when teaching in 
class. With e-learning combined with the teacher's 

teaching methods, students will be more interested in 

learning the material. This learning media facilitates 
students during the learning process. With the 

implementation of this e-learning media, it is hoped 

that it can make students more interested in 
participating in learning activities in and outside the 

classroom” (Pradiatiningtyas & Suparwanto, 2017). 

“E-Learning or electronic learning is a method 

carried out in the teaching and learning process using 
electronic media, especially the Internet as a learning 

system. However, e-learning does not replace the 

teaching and learning process in the classroom but 
supports learning through existing content” (Kumar 

Basak et al., 2018). 

E-Learning is often called an online course 
(Kusmana, 2011). Online courses can simply be 

defined as virtual classroom learning. However, in 

practice, learning relies on online courses and face-

to-face learning (Hussain, 2012). It can be concluded 
that student learning outcomes decreased due to 

choosing a monotonous and inappropriate learning 

method in learning electrical engineering drawings, 
namely by using the teacher-centred lecture method, 

lack of student motivation in participating in 

electrical engineering drawing lessons due to the 

teacher's lack of innovation in using models learning, 
the low interest of students in electrical engineering 

drawing lessons, the lack of learning resources and 

learning tools in schools, students need access to 
broad, active, and creative learning to show 

independence in learning. 

“The formulation of the problem in this study 
is”: Does website-based e-learning influence the 

learning outcomes of the Electrical Engineering 

Drawing subject for class X TITL students at SMK 

Negeri 3 Tondano? “This study aimed to determine the 
effect of website-based e-learning on learning 

outcomes in Electrical Engineering Drawing class X 

TITL at SMK Negeri 3 Tondano.” 
 The results of this study are expected to be 

helpful as a reference for future research and 

contribute to the development of science, especially 
in the field of learning strategies and methods in 

Electrical Engineering Drawings. The practical 

benefits are: (a) For researchers, it can be used as a 

reference in conducting research, adding insight and 
knowledge regarding attention, student learning 

outcomes, and appropriate learning methods. (b) For 

students it makes it easy for students to understand 
the material and play an active role. Students can 

enjoy learning, be enthusiastic about learning, be 

more active, and concentrate on getting maximum 

learning results (Mokalu et al., 2021). (c) For 

teachers, increasing knowledge about various 

student-centred learning media, especially electrical 
engineering drawing material. (d) For schools, make 

an excellent contribution to the school as input for the 

learning process to improve the quality of schools (C. 

J. Mamahit, 2021). 

 

II. METHOD 

In order to gather data for this study, the 

research method used is a type of experiment. “The 

forms used are Pre-test and Post-test Only Control 

Design. In this design, two groups are randomly 
selected and then given a pre-test to determine 

whether there is a difference in the initial state 

between the experimental and control groups. ” The 
pre-test results are good if the experimental group 

values are not significantly different, as shown in 

Table 1 (Sugiyono, 2014). 

 Table 1. Research Design 

This research was conducted at SMK Negeri 3 
Tondano for class X students in the odd semester of 

the 2021/2022 academic year. This research lasted for 

one month, namely in April 2022. 

The population used in this study were all 
students of class X TITL SMK Negeri 3 Tondano, 

totalling 50 students. The samples were all students 

of class X TITL, where the experimental class X 
TITL 1 consisted of 25 students and the control class 

X TITL 2 consisted of 25 students. Simple Random 

Sampling will take the sample in this study 

(Sugiyono, 2014) (Figure 1). 

 
Figure 1. Simple Random Sampling Technique 

“An independent variable (X) is a website-

based E-Learning Learning Model. This variable is a 

variable that is given specific treatment when the 
learning process is carried out. Here the researcher 

divides the experimental class using the website-

based E-Learning Learning Model. In contrast, the 
control class uses the Conventional Learning Model 

as the dependent variable (Y) is Learning Outcomes. 

Kelompok Pre-test Perlakuan Post-test 

Eksperimen O1 X O₂ 

Kontrol O3 X O4 

Homogeneous 

population / 

relatively 
homogeneous 

Representative 

sample 

https://creativecommons.org/licenses/by/4.0/


“The Effect of Website-Based E-Learning on Learning Outcomes”  

of Electrical Engineering Drawings for Students of SMKN 3 Tondano 
 

 

  91 “This work is licensed under a Creative Commons Attribution 4.0 International License.” 

Learning outcomes are students' final tests after 

completing the learning process for a particular 

subject.” 

 

Figure 2. Research Variables - Variable X Affects Variable Y 

The operational definitions of the variables 

from this study are as follows: (a) The learning media 
used is the website. (b) Learning outcomes are scores 

or grades obtained by students from tests given after 

the learning process by the sequence of learning 

materials studied. 
The procedure of this research is as follows: 

(1) The preparation stage, the steps taken at this stage 

are: (a) Making observations at the school where the 
research is taking place, (b) Taking samples, (c) 

Determining the subject matter, (d) Developing a plan 

for implementing the lesson plan (RPP), (e) teaching 

tools, and test kits, and (f) preparing teaching 
materials.” 

(2) Giving pre-tests to the experimental and control 

classes to determine “student learning outcomes 
before learning using Website-based E-learning 

learning media.” 

(3) Implementation Phase, “implementing learning 
using website-based e-learning learning media in the 

experimental and control classes using conventional 

methods.”  

(4) “Give a post-test in the experimental and control 
classes to determine student learning outcomes.” 

(5) Managing the results of student learning data.  

(6) Conclude experimental research. 
The data collection techniques used in this 

study include the following:” 

(1) Observation makes direct observations. 

Observation or observation guidelines are needed, 
especially if the researcher sets focused observations 

in the data collection process. In focused observation, 

the researcher focuses on only a few aspects of the 
behaviour or phenomenon that is the target object. 

(2) The research instruments used were Digital 

Simulation books, lesson plans, and practice and post-
test questions. Post-test is the final data to determine 

student learning outcomes. The experimental and 

control classes held post-tests but were given 

different treatments. 
The data analysis techniques used in this study 

are: 

1. Test Requirements Analysis 

a. Data Normality Test 

“The normality test was carried out to determine 

whether the distribution of scores on academic 

procrastination and conscientiousness variables was 

normal. The normality test for the distribution of 
research data “used the Kolmogorov-Smirnov 

technique with the help of the SPSS program. The 

rule used to test normality” is the Sig score in the 
Kolmogorov-Smirnov calculation results. The data is 

usually distributed if the Sig number is greater than or 

equal to 0.05. 

b. Homogeneity Test 
“This variance homogeneity test was conducted 

to determine whether the population has a 

homogeneous variance.” The variance homogeneity 
test was calculated using the SPSS 25 program using 

the Levene test. The criteria are if Sig. Levene > 0.05, 

then the data is homogeneous and vice versa. 

2. Hypothesis Test 

a. T-test 

The t-test, called the partial test, shows how far 

one independent variable individually explains the 
dependent variable with a test tool using SPSS 

software. 

b. Decision-making criteria: 
Ho is rejected, and Ha is accepted if t count > t 

table or t sig > 0.05. 

If t count < t table or if t sig < 0.05, “Ho is accepted, 

and Ha is rejected.” 

 

III. RESULTS AND DISCUSSIONS 

The data taken in this study are student learning 
outcomes in Electrical Engineering Drawings. The 

test used to see student learning outcomes is the 

learning outcomes test before learning (pre-test) and 
after learning (post-test). The range of pre-test and 

post-test values is 0-100. Data processing is carried 

out using the help of Microsoft Excel and SPSS 

software. 

“The analysis results of the frequency 

distribution of learning outcomes data can be seen in 
Table 2.” 

Table 2. “Frequency Distribution of Experimental Class Pre-test Scores” 

Class 
Interval 

Class 
Frequency 

Relative 

(%) 

1 50-54 1 4.00 

2 55-59 3 12.00 

3 60-64 4 16.00 

4 65-69 10 40.00 

5 70-74 3 12.00 

6 75-80 4 16.00 

Total 25 100.00 
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Based on Table 3, the most frequent pre-test 

experimental class scores are in the 65-69 range, 

where the relative frequency is 40% of the total 100%. 

Table 3. “Frequency Distribution  

of Experimental Class Post-Test Values” 

Class 
Interval 

Class 
Frequency 

Relative 

(%) 

1 65-69 3 12.00 

2 70-74 0 0.00 

3 75-79 5 20.00 

4 80-84 6 24.00 

5 85-89 6 24.00 

6 90-95 5 20.00 

Total 25 100.00 

Based on Table 4, the most frequent post-test 

experimental class scores were in the range of values 

80-84 and 85-89, where the relative frequency was 

24%, each of the total 100%. 

Table 4. “Frequency Distribution of Control Class Pre-test Values” 

Class 
Interval 

Class 
Frequency 

Relative 

(%) 

1 45-49 5 20.00 

2 50-54 1 4.00 

3 55-59 4 16.00 

4 60-64 6 24.00 
5 65-69 5 20.00 

6 70-75 4 16.00 

Total 25 100.00 

Based on Table 5, the most frequent pre-test 

control class scores are in the 60-64 range, where the 

relative frequency is 24% of the total 100%. 

Table 5. Frequency Distribution of Control Class Post-test Values” 

Class 
Interval 

Class 
Frequency 

Relative 

(%) 

1 65-69 6 24.00 

2 70-74 5 20.00 

3 75-79 5 20.00 

4 80-84 5 20.00 

5 85-89 2 8.00 

6 90-95 2 8.00 

Total 25 100.00 

Based on the analysis results of the most 
frequent experimental class values obtained in the 

range of values 70-84, the total relative frequency of 

the three is 60% of the total 100%. The analysis of the 
frequency distribution of the pre-test and post-test of 

the experimental and control classes above shows that 

the experimental class has the highest frequency of 
scores above KKM (minimum completeness criteria). 

In contrast, in the control class, the highest frequency 

is found in scores below KKM. To provide a broader 

picture, the frequency distribution calculation data 
can be seen in the form of bar graphs in Figure 3 and 

Figure 4. 

 

 
Figure 3. Histogram of Experimental Class Post-Test 

 

Figure 4. Histogram of Control Class Post-Test 

The difference between the experimental and 

control classes may be seen in the post-test 

histograms: the experimental class's highest score 
exceeds the KKM score (75), while the highest score 

of the control class is less than the KKM (75). 

“Researchers have established which part is the 
experimental group and which is the control group, 

each given different treatment and subjects so that the 

sample is independent. Df, or degree of freedom, 
shows the number of samples. If the number of 

samples used is large from 50 respondents who are 

divided into 25 respondents from the experimental 

class and 25 respondents from the control class, then 
the Kolmogorov-Smirnov normality test is used, and 

if the sample is smaller than 50 respondents, the 

Shapiro-Wilk is used (Arikunto, 2019). From the data 
examined by the researcher, 50 respondents were 

used, so data based on the Kolmogorov-Smirnov 

normality test was used. Based on the acquisition of 
the normality test in Table 6, the data acquisition is 

evidenced by the post-test results for the experimental 

class of 0.200 and the control of 0.112;” thus, this 

shows that the two data are normally distributed; it 
can be seen from the normal conditions if P >0.05 is 

normally distributed. Furthermore, knowing the 

results of homogeneity is done by leveraging 
statistics. 
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Table 6. Normality Test Results 

 Kolmogorov-Smirnova Shapiro-Wilk 

Class Statistic df  Statistic df Sig. 

Student 

learning 
outcomes 

Experimental 

Pre-Test .230 25 .120 .922 25 .057 
Experimental 
Post-Test .135 25 .200* .924 25 .062 
Control Pre-

Test .142 25 .200* .921 25 .055 
Post-Test 
Control .157 25 .112 .915 25 .067 

A homogeneity test was carried out to 

determine whether the sample studied was 

homogeneous. The statistics used to test the similarity 
of variance used the T-test (Sugiyono, 2015). 

“Based on the results obtained in Table 7 shows 

the results of the data using the homogeneity test on 
the post-test of the two classes, where based on the 

average value of the two data (Based on Mean), the 

significance value is 0.927, means this value is > 0.05. 
This means that the two data have the same or 

homogeneous variance. Researchers only use one 

basic standard for making decisions about this 

homogeneity test because the average and median 
values have a significance value of more than 0.05. 

The hypothesis test is carried out after calculating the 

average good results of learning outcomes from the 
pre-test and post-test, normality test, and 

homogeneity. This study uses hypothesis testing by 

looking at the significance value of the t-test, and then 

the hypothesis's conclusion is drawn.” 

Table 7. Homogeneity Test Results 

 Levene 

Statistic 

 Sig. 

Results 

“Based on Mean” .008 .927 

“Based on Median” .018 .895 

“Based on Median 

and with adjusted df” 
.018 

.895 

“Based on trimmed mean” .016 .900 

“The t-test was conducted to test the research on 

the regression coefficient partially; this test was 

conducted to determine the partial role of the 

independent variable on the dependent variable by 
assuming that other variables are considered constant” 

(Sugiyono, 2014). “The t-test called the partial test, 

shows how far one independent variable individually 
explains the dependent variable. 

Test form: 

Ho : There is no difference in learning outcomes 

using Web-Based E-Learning learning media 
with conventional learning models in the Class 

X TITL Electrical Engineering Drawing 

subject at SMK Negeri 3 Tondano. 
Ha : “There are differences in learning outcomes” 

using Web-Based E-Learning learning media 

and conventional learning models in Class X 
TITL Electrical Engineering Drawing at SMK 

Negeri 3 Tondano. 

Decision-making criteria: 

1. “If t count > t table or t sig > 0.05, Ho is rejected, 

and Ha is accepted.” 

2. “If t count < t table or if t sig < 0.05, Ho is accepted, 
and Ha is rejected.” 

Based on the t-test in Table 8, it can be seen 

that the significance value is greater than 0.05, 

namely 0.927 > 0.05; “this indicates that Ho is rejected 
and Ha is accepted. This means there are differences 

in learning outcomes using Web-Based E-Learning 

learning media with conventional learning models in 
the Class X TITL Electrical Engineering Drawing 

subject at SMK Negeri 3 Tondano. ” In the F test, the 

hypothesis is rejected because the value of the f test 
is greater than 0.05, namely 0.056 > 0.05. 

 
 

Table 8. T-test results 

 

F Sig. df 
Sig. (2- 

tailed) 

Mean 

Difference 

Std. Error 

Difference 

“95% Confidence 

Interval of the 

Difference” 

“Lower” “Upper” 

Results 

Equal 

variances 

assumed 

        

.056 .927 41 .025 6.03333 2.59371 .79522 11.2714 

        

“

“Website-based e-learning learning media 
applied to class X TITL 1 (experimental) and 

conventional learning media applied to class X TITL 

2 (control) SMK Negeri 3 Tondano” aims to determine 

student learning outcomes and whether there is a 

significant difference between the results of student 
learning in learning Electrical engineering drawings. 

“From the research results, the post-test average 

scores for the experimental class using the Web-based 

E-Learning learning model and the control class using 
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conventional learning methods” were 81.20 and 74.80, 

respectively. 

This is caused by differences in the level of 
mastery of the students' material on the material being 

taught after applying different learning models to the 

two samples (Ismail, 2006) namely the Web-based E-
Learning learning model and conventional learning 

models. Thus, it can be stated that student learning 

outcomes in the experimental class using the 
Website-based E-Learning learning model are better 

than the control class using conventional learning 

models. 

“The results of testing the hypothesis are based 
on the T-test where the significance value exceeds 

0.05, namely 0.927 > 0.05. This data is also supported 

by normality test data where the data is normally 
distributed because the significance value of the post-

test for both classes is > 0.05, and in the homogeneity 

test, the data is homogeneous because the value is 
based on mean 0.927 > 0.05. This shows that Ho is 

rejected and Ha is accepted, which means there are 

differences in learning outcomes using Web-Based E-

Learning learning media with conventional learning 
models in the Class X Electrical Engineering 

Drawing subject at SMK Negeri 3 Tondano.” 

 

IV. CONCLUSION 

“After doing the research and getting the results, 

it can be concluded that there are differences between 

conventional learning and learning using the Website-
based E-Learning learning model. The experimental 

class that used the Web-based E-Learning model got 

an average score of 81.20, and the control class that 
used the conventional model got an average score of 

74.80. Besides that, it can also be seen from the results 

of hypothesis testing using the t-test, where the 
significance value of 0.927 is more than 0.05. In 

learning using the Website-based E-Learning learning 

model, students are more enthusiastic when the 

learning process takes place, and there is an increase 
in student learning outcomes. The learning model 

does not confuse students and takes the right learning 

model.” 
“Thus, it can also be concluded that using the 

Web-based E-Learning learning model is more 

influential in improving student learning outcomes 
than using conventional learning methods. ” 

“For TITL teachers in the teaching and learning 

process, especially in teaching Electrical Engineering 

drawing material, they should apply a website-based 
E-Learning learning model to foster students' interest 

in the next learning process. As input material for 

students and students, the Website-based E-Learning 
model can improve the learning outcomes of students' 

Electrical Engineering Drawings. Conduct further 

research on this issue by comparing the application of 

the Web-based E-Learning model with other learning 

models and methods.” 
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