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ABSTRACT 
 

          Technological advances have made possible to reduce limitation of space and time in learning. Students 
can interact with teachers and other students indirectly without face to face meetings through e-learning media. 
To create effective e-learning media, factors to be mainly considered are multimedia learning principles, one of 
which is contiguity. Thus, this study was aimed at developing e-learning media with the contiguity principle and 
examining its quality. The media were tested for measuring its effectiveness by statistically analyzing the 
differences in students’ learning achievement and motivation. This study was research and development using 
quasi experimental techniques whose subject is Vocational High School also known as Sekolah Menengah 
Kejuruan Negeri 2 Yogyakarta. The result of this study was e-learning media with the contiguity principle. The 
feasibility evaluation showed that the product had good quality in the aspects of media and materials. The 
effectiveness testing showed insignificant differences in learning achievement and motivation between the 
students using e-learning media with the contiguity principle and without the contiguity principle with the scores 
of 0.325 and 0.873 respectively. 
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INTRODUCTION 
 

The development of information and 
communication technology is very influential in 
various fields, mainly in education. Learning 
media is one of the learning aspects that closely 
related to educational technology. Both of 
educators and students use technology as 
learning media without which the learning is 
almost impossible. It happens because the 
learning media is an intermediary message from   
the   source   of information to the recipient of 
information. Learning media is one component 

of communication because learning is a 
communication process. Various types of media 
that can be used to convey messages in a 
learning activity can be incorporated into the 
learning medium. The learning process as a 
communication process will not be able to take 
place optimally without the media. The 
importance of the instructional media needs to 
be balanced with the proper use of the media 
for achieving maximum results. The role of the 
media as a messenger in the learning process 
adapted from Heinich et al (2002)  is presented 
in Figure 1  
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students directly. Therefore, schools are still 
considered as the only place of education. Many 
people argue that teachers can provide 
knowledge to students only in schools. Today, 
that statement is no longer used. The direct 
interaction between teachers and students can 
be facilitated by the existence of ICT especially 
computers and internet networks. 

Learning is no longer limited by space 
and time using Information and Communication 
Technology (ICT). Teachers and students do 
not only interact with face-to-face learning. The 
learning process can take place in the same 
space but different times, different spaces but 
the same time, and even in different spaces and 
times. Utilization of ICT which is more flexible 
and can reduce the limitations of space and time 
is expected to facilitate the learning process 
maximally.  

ICT cannot be separated from 
educational activities. The development of ICT 
has directed the learning process more broad 
and flexible. In the utilization of ICT, e-
learning is an internet application that can act as 
media between teachers and students in a 
lesson. The learning process that occurs in e-
learning does not require a face to face meeting 
between teachers and students. Limitations of 
space and time in learning activities can be 
overcome by E-Learning. Students can interact 
with teachers or other students directly or 
indirectly. 

Chaeruman (2008) states that e-learning 
is a learning that utilizes or implements ICT. 
Implementing e-learning will enable active, 
constructive, collaborative, enthusiastic, 
dialogical, contextual, reflective, multisensory 
learning, and practice high-level thinking skills. 
Meanwhile, Naidu (2006) has a similar concept 
of e-learning as an electronic media which use 
information networks for communication 
technologies in learning. 

E-Learning philosophy can be explained 
as follows (1) media delivery of information 
and communication in education that now has 
shifted and developed online, (2) presents a set 
of tools and technologies that can add values of 

the learning to cope with the challenges of 
globalization era, and (3) does not replace the 
conventional learning model, but strengthens 
the conventional learning model through        
the development of information and 
communication technology. 

Henderson (2003) states that the delivery 
of materials on e-learning is divided into three 
basic methods, namely: Synchronous Learning 
where learning activities are conducted by 
teachers and students in the same place and 
time and the same time but different places; 
Self-Directed Learning where learning activities 
are conducted by means of students accessing 
and learning their own materials without any 
interaction with teachers or other students; 
Asynchronous (Collaborative) Learning which 
is a combination of the two methods above. 
Teachers and students in different times and 
places are able to do learning activity wherever 
and whenever. It can be concluded that e-
learning is a learning by utilizing electronic 
equipment including network information and 
communication technology as the media.  

Basically, e-learning materials have not 
to be distributed online but it can be distributed 
offline using any data storage media. However, 
e-learning specifically is defined as learning 
that utilizes computer technology and Internet 
network. E-learning model allows students to 
learn through computers without having to meet 
with teachers directly. E-learning is also often 
understood as a form of web-based learning that 
can be accessed via internet or intranet (local 
network). In this study, researchers used the 
Synchronous learning approach as the basic 
method of delivering the material. 
Implementation of learning activities done by 
way of teachers and students are at the same 
time and space so as not to be separated from 
the learning in general (blended learning). 
Learning is done in the classroom with e-
learning using intranet (local) network. 

The use of electronic media in learning 
cannot be separated from learning in general. 
However, there is something typical of learning 
using computers and the internet, namely the 
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ability of students to be able to learn 
independently. This meets the ideal learning 
model where the teacher is no longer a learning 
center but plays a role as a facilitator. The role 
of students as the main actors in learning 
(student-centered learning) provides more 
opportunities for students to be more active, 
although it is still under the direction and 
supervision of the teachers. 

In the current learning process, the 
utilization of e-learning, especially in 
Vocational High Schools (VHS) also known as 
Sekolah Menegah Kejuruan (SMK) is still poor. 
This is indicated by the lack of willingness and 
the ability of the teachers in using e-learning. In 
addition, the teachers do not give attention to 
the factors that are very influential on the use of 
learning media especially text, images, and 
animation. The most influential factors are the 
principles of multimedia learning. 

SMK Negeri 2 Yogyakarta is one of VHS 
that does not use E-learning maximally. The 
school already has adequate computer facilities 
and internet networking. However, currently, 
the internet facility is not used maximally for 
learning. The problems occur in almost all 
training subject including AutoCAD. ICT is not 
used optimally as instructional media thus it 
does not increase the motivation of the students 
thus it certainly cannot be maximal in 
improving the quality of learning process. In 
addition, in the development of instructional 
media, the teachers also pay less attention to the 
influence of the instructional multimedia 
principles including the Contiguity principle 
which is the closeness between texts and 
images.  

Clark & Mayer (2008) write some 
principles of e-learning media for the effective 
learning process. The principles consist of (1) 
the principle of multimedia (the use of words 
and images rather than words only), (2) 
contiguity, (3) the modality (the use of words in 
narration rather than just words), (4) 
redundancy (visual explanation with voice or 
text description, not for both), (5) coherency (6) 
personalization (using actual style of 

conversation and style), and (7) segmenting and 
pertaining (managing complexity by dividing 
learning in sections). This study focuses on one 
of the six principles, namely the principle of 
contiguity (closeness between text and 
graphics). 

Mayer (2009) explains that the contiguity 
principle refers to the closeness of the 
arrangement of texts and images on the screen. 
Text and images are presented near each other 
in the same place or time. Development of e-
learning media by applying the principle of 
contiguity is based on the consideration that 
students will more quickly and easily receive 
learning materials. Mayer distinguishes the 
principle of contiguity into two, namely spatial 
contiguity and temporal contiguity. 

In addition, Mayer (2009) claims that 
students do not have to use memory (cognitive) 
when texts and images are presented close 
together in one place (both book and monitor 
pages). This can happen because students do 
not need a lot of memory to visually seek 
information. Students will more easily capture 
and store information simultaneously. If texts 
and images are not presented near each other in 
one place or time, students will need memories 
to visually seek information. This will most 
likely cause the student to be unable to capture 
and store information simultaneously. 
Therefore it can be concluded that the 
contiguity principle emphasizes on the 
closeness of the texts and related images. The 
closeness of the texts and images can be either 
closeness of space or proximity time. This 
research and development use the principles of 
contiguity, both spatial contiguity, and temporal 
contiguity. 

From the background of the above 
problems, this study is focused on the 
development of e-learning as a medium of 
learning, especially on content using the 
contiguity principle (closeness between the text 
and images). The learning materials were 
obtained from the curriculum thus this study did 
not interfere with the implementation of the 
curriculum that the school had implemented. 

The material is about how to create 3 
Dimensional object images (3D) using 
AutoCAD. There is a difference between e-
learning and conventional learning where all the 
e-learning materials can be fully controlled by 
the teacher so that the teacher can make the 
necessary adjustments in real time. On that 
basis, it is developed media that can improve 
learning achievement and provide the learning 
motivation for the students. 
 
METHOD 
 

This study was conducted by developing 
a learning product and testing its effectiveness. 
Borg & Gall (1983) explain that research and 
development is a process used to develop or 
validate the products used in learning. Research 
and development are carried out continuously: 
research related to product development, 
product development based on the research, 
field trials organized like real learning, and 
revising products to correct the deficiencies 
found in the field test. Meanwhile, Alessi & 
Trollip (2001) explain that the research and 
development model is emphasized on the 
flexibility aspect so that developers can   obtain  
 

results in accordance with the needs and style of  
work, especially in designing and developing 
multimedia learning. 

Stages in the development model offered 
by Alessi & Trollip (2001) are (1) standards 
which is a basis for good product development,  
(2) ongoing evaluation, and (3) Careful project 
management from start to finish. In addition to 
these three attributes, there are also three stages          
in   the Alessi & Trollip (2001) development 
model used in research and development, 
namely (1) Planning, (2) Designing, (3) 
Developing.  

This study is categorized as research and 
development started from the initial study of 
problems that occur in the learning as well as 
the solution. In this study, it is developed e-
learning media by applying the contiguity 
principle in the media content. This study refers 
to the predetermined criteria based on the 
adaptation of the Alessi & Trollip (2001) 
development model. Developers adapt both in 
planning, design, and development on the basis 
of development needs and learning 
characteristics. Figure 2 presents an outline of 
the e-learning development model adapted from 
Alessi & Trollip (2001). 
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on regulating the components of the activities 
systematically required to produce product 
development. Components involved in the 
development activities include human 
(researchers, media experts, material experts, 
teachers, and students), curriculum (syllabus 
and lesson plans), and technology (computer 
and internet). Standard development processes 
include the planning, design, and development 
phases. Each of these stages is arranged 
systematically. The development process is 
made operational procedure at each stage. The 
evaluation standard set by the researcher is the 
e-learning product evaluation standard that 
includes formative evaluation and summative 
evaluation. Formative evaluation in the form of 
(1) ongoing evaluation conducted by 
researchers to students during development, (2) 
an alpha test conducted by media experts and 
material experts. This evaluation will determine 
the quality of the product. Eligibility qualities 
are achieved if they have a good category, and 
(3) a beta test conducted by teachers and 
students whose function is similar to an alpha 
test. Eligibility qualities are achieved if they 
have a good category. Meanwhile, summative 
evaluation or e-learning validation is done in a 
real learning. This evaluation is conducted to 
assess the effectiveness of the product in 
learning. In this study, it does not fully use e-
learning but still uses the face to face 
explanation (blended learning). Application of 
blended learning is proved to be able to 
improve the students’ learning outcomes, both 
cognitive, affective, and psychomotor 
(Nurmayani et al, 2017).  In  addition,   blended  
 

learning is also an appropriate learning    model  
used with various supporting factors and 
inhibiting learning (Prasetyo et al., 2016). 

Field trials in this study were conducted 
through quasi-experiments. Samad (2009) 
explains that there are several quasi-
experimental research designs or quasi-
experiments, one of which is pretest-posttest, 
non-equivalent control group design. The 
design of this study did not differ much with 
other research designs (posttest only). This 
design is distinguished by providing a pretest 
before the treatment. The pretest examines the 
degree of group equality to be considered as 
well. The pretest in the design of this study can 
also be used for statistical control and can be 
used to see the effect of treatment on the gain 
score. The implementation of validation test or 
field trials is done by quasi-experiment because 
the subject naturally formed in a group of intact 
that is a group of students in one class. In 
addition, in this research and development, the 
variable control related to the research subjects 
cannot be done completely so the research must 
be done by using intact group. It can be said 
that quasi-experimental research uses all 
subjects in study groups to be treated 
(treatment), rather than using randomly picked 
subjects. 

The field trials used one control group 
and one experimental group. The control group 
was only taught using e-learning while the 
experimental group is taught using e-learning 
based on contiguity principles. The group used 
is an intact group that is a class group. The field 
test model in this study is presented in Table 1. 
 

                       Table 1. The Field Test Model 

No Intact 
Group Pretest Experimental Variable Posttest 

1 Class 1 O1 Control  O2 
2 Class 2 O3 Experiment O4 
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on regulating the components of the activities 
systematically required to produce product 
development. Components involved in the 
development activities include human 
(researchers, media experts, material experts, 
teachers, and students), curriculum (syllabus 
and lesson plans), and technology (computer 
and internet). Standard development processes 
include the planning, design, and development 
phases. Each of these stages is arranged 
systematically. The development process is 
made operational procedure at each stage. The 
evaluation standard set by the researcher is the 
e-learning product evaluation standard that 
includes formative evaluation and summative 
evaluation. Formative evaluation in the form of 
(1) ongoing evaluation conducted by 
researchers to students during development, (2) 
an alpha test conducted by media experts and 
material experts. This evaluation will determine 
the quality of the product. Eligibility qualities 
are achieved if they have a good category, and 
(3) a beta test conducted by teachers and 
students whose function is similar to an alpha 
test. Eligibility qualities are achieved if they 
have a good category. Meanwhile, summative 
evaluation or e-learning validation is done in a 
real learning. This evaluation is conducted to 
assess the effectiveness of the product in 
learning. In this study, it does not fully use e-
learning but still uses the face to face 
explanation (blended learning). Application of 
blended learning is proved to be able to 
improve the students’ learning outcomes, both 
cognitive, affective, and psychomotor 
(Nurmayani et al, 2017).  In  addition,   blended  
 

learning is also an appropriate learning    model  
used with various supporting factors and 
inhibiting learning (Prasetyo et al., 2016). 

Field trials in this study were conducted 
through quasi-experiments. Samad (2009) 
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experimental research designs or quasi-
experiments, one of which is pretest-posttest, 
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                       Table 1. The Field Test Model 

No Intact 
Group Pretest Experimental Variable Posttest 

1 Class 1 O1 Control  O2 
2 Class 2 O3 Experiment O4 
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(expert judgment). The main idea contained in 
reliability is the extent to which the results of a 
measurement can be trusted (Azwar, 2008).  

Meanwhile, to meet the requirement that 
the data be feasible to be analyzed then a 
prerequisite test, the normality test (to prove 
that the normally distributed data using the 
Kolmogorov Smirnov normality test) and the 
homogeneity test (to prove that the data came 
from the same or homogeneous variant using 
Levene Statistic). Meanwhile, the significant 
difference in learning achievement between the 
experimental group and the control group was 
conducted using a T-test. In this analysis 
testing, H0: there is no significant difference in 
learning achievement between the experimental 
group and the control group against H1: there is 
a significant difference in learning achievement 
between the experimental and the control 
groups. In addition to the test for the 
significance of the difference in learning 
achievement gain, the T-test was also 
conducted to determine the significance of 
experimental group gain gap with the control 
group. 

 
RESULTS AND DISCUSSION 
 

Learning with e-learning media using the 
principle of contiguity can be used as one of the 
media in learning. The medium was developed 
in three stages, namely planning, design, and 
development. The planning stage is a 
preliminary activity before determining the 
concept of product development design. Steps 
taken at this stage include: determining the 
scope of the material, identifying the 
characteristics of students, limiting Basic 
Competence, planning learning and support 
resources, as well as interviews about the 
design concepts. In the design phase, the 
researcher performs several steps including 
developing the initial idea, describing the 
program, creating a flowchart, and making a 
storyboard. The initial idea of e-learning 
development using the principle of contiguity 
comes from a network learning, both online and 

offline. The material is presented in the form of 
PowerPoint, Word, PDF, or other software that 
uses the principle of contiguity. At the stage of 
development, researchers assemble the parts 
that have been produced into a product. Steps in 
this development include: choose and manage 
the application software Learning Management 
System that is Moodle as needed, prepare the 
material, and upload the material with other 
additional information. Software installed on 
the laptop for later adjusted as needed. This is 
done because the internet network in the school 
has not been stable so that if it is used, it will 
interfere the study. Settings are done using the 
browser, in this case, researchers use Mozilla 
Firefox. Researchers give the name of this e-
learning media Be Be Best E-Learning. The 
address to set up Moodle in the researcher's 
laptop is http: // localhost / moodle /. In the 
implementation of the school laboratory, the 
address is replaced using Internet Protocol (IP) 
admin computer in which case the teacher’s 
computer is http://192.168.0.37/moodle/. 

In the implementation of planning, 
design, development, and validation of learning 
product on alpha test, researchers get various 
inputs from material experts, media experts, 
teachers, and students. The inputs are used as 
consideration for revision. Expert validation by 
the experts in the next stage is done after the 
researchers made a revision according to expert 
advice. The final test is the second validation 
done by the researcher. Revisions in this 
validation are based on input from teachers and 
students during beta test validation. These 
experimental and development trials include 
formative tests (alpha and beta tests) and 
summative tests performed with real learning. 
Formative tests conducted to determine the 
quality of product feasibility, while the 
summative test conducted to obtain data 
achievement and motivation to learn. 

In the alpha test, based on media expert's 
assessment of media aspect indicators, the 
overall average score of 4.00 was obtained and 
included in a good category. Therefore, if the 
development product is viewed from the aspect 

of the media it can be declared feasible to be 
tested at a later stage. It is also supported by 
comments and temporary conclusions by media 
experts whose respective statements are testable 
and appropriate for field trials without revision. 
Nevertheless, researchers continue to make 
necessary improvements. Meanwhile, the 
assessment of material experts on the material 
aspect indicators showed that the average score 
of 3.60 was obtained and included in the good 
category. Therefore, if the development product 
is viewed from the material side it can be 
declared feasible to be tested at a later stage. It 
is also supported by comments and conclusions 
by media experts who state that the product is 
eligible for field trials without revision. 

Implementation of a beta test is in two 
classes that are the class using e-learning by 
using contiguity principle (experiment) and the 
class using e-learning without using contiguity 
principle (control). The trial subjects in the beta 
test were two teachers each for the experimental 
group and control group as well as the three 
students for the experimental group and the 
three students for the control group. 

The beta test results conducted on 
teachers and students cover aspects of media 
and material aspects. The data comes from 
informal assessments, observations, and 
interviews. In the beta test, there is an increase 
in the gain value of each group. The increase 
for the experiment group and the control group 
are 6 points and 3.67 points respectively. From 
the above data, it can be concluded that there is 
an increase in the experimental group. In 
addition, there is also an increase in motivation 
gain for the experimental group and the control 
group which are 9.67 and 6.67 respectively. 
From the data it can be concluded that there is 
better improvement in the experimental group. 

After the final revision, product 
development is used in real learning. The 
applications in the learning are differentiated 
for the experimental group and the control 
group. The data obtained in the experimental 
group is there is an increase in the gain from the 
average  

value of 2.00 and the gain of the average 
motivation of 1.23. Meanwhile, in the control 
class it is obtained an average gain value of 
0.83 and the average gain value of motivation 
of 1.00. 

Data analysis of the planning stage is the 
product planning activity as needed, including 
determining the scope of the material, 
identifying the characteristics of students, 
limiting Basic Competence, planning the 
learning and supporting resources, and 
interviews about the design concepts. The 
selection of materials for the Competency 
Standards of building engineering drawing with 
computer software that meets the purpose of the 
study. The informal interviews conducted with 
students indicated that students have been 
accustomed to operate computers and access the 
internet. In addition, one of the Basic 
Competencies in the Competency Standards is 
to create a 3-dimensional object solid type 
image using AutoCAD is considered 
appropriate for this study. Learning AutoCAD 
using e-learning media is potential to improve 
the quality of learning and motivation of the 
students. The e-learning is designed in an 
attractive and easy way to be used in the 
learning process. 

The data analysis at the design stage 
includes: developing the initial ideas, 
describing the program, creating a flowchart, 
and making a storyboard. The initial idea of e-
learning development using the contiguity 
principle comes from a network-based learning, 
both online and offline. The material is 
presented in a e-learning media. Students can 
actively learn to use the media without much 
disruption to the delivery of material. The 
product is developed according to the flowchart 
and the storyboard.  

The design of the lesson has been 
assessed by the media expert and considered as 
an appropriate step for variation in learning. 
From the material aspect, both the content of 
the material and the presentation have been 
assessed and reviewed by the  material   experts  
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(expert judgment). The main idea contained in 
reliability is the extent to which the results of a 
measurement can be trusted (Azwar, 2008).  
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thus the product design has been feasible to be 
developed. In addition, assessment of aspects of 
media and material aspects is also done by the 
teacher who give positive appreciation to the 
product development design. 

Data analysis of development activities 
focuses on the preparation of the parts that have 
been produced at the design stage into the 
initial product. The development stages include: 
choosing a Learning Management System 
application software that is Moodle, prepare the 
material, organize Moodle as needed, and 
upload the material along with other additional 
information. Moodle software selection is an 
appropriate step, it is because the school has 
also prepared e-learning using Moodle as a 
medium of learning. The principle of contiguity 
is applied in the form of text and image 
proximity in accordance with the characteristics 
of 3 Solid Dimension type materials. 
Compliance can be seen with an explanation of 
the material that presents the image along with 
the description in the form of text. Images and 
tests layout can be arranged in such a way that 
it suits the type of media created. The materials 
are prepared and arranged to fit the lesson plan. 

 

The media and material experts 
validation in the alpha test found that the media 
is feasible for the next trial. Improvements 
according to experts’ suggestions have been 
performed so that the media can be proceed to 
the beta test. In addition, the beta test also 
concluded that the media was feasible to be 
used without further revision. The result of 
pretest analysis using T-test with the 
significance level of 0.05 proves that there is no 
significant difference in learning achievement 
between the experimental and control groups. 
The test has proven that the initial state of 
learning achievement of both groups is equal. 
These results can be used as the basis of studies 
using two groups (intact group) that is the 
experimental group and control group with the 
same initial learning achievement. 

Meanwhile, the data analysis of learning 
achievement in the experimental group using T-
test proves a significant improvement of 
learning achievement between the pretest and 
the posttest. While in the control group, there is 
no significant improvement between pretests 
and posttests. The detailed results of data 
analysis are presented in Table 2. 

 
               Tabel 2. Learning Achievement of the Experimental and the Control Groups 

 Experimental Group Control Group 
Pretest Posttest Pretest Posttest 

Highest Score 88.00 89.00 87.00 88.00 
Lowest Score 76.00 76.00 76.00 76.00 

Mean 81.10 83.10 80.90 81.73 
Median 80.50 82.50 80.00 81.00 
Mode 79.00 80.00 78.00 81.00 
Total 2433 2493 2427 2452 

 
The data analysis revealed that there are 

increased gain values in both classes, but there 
is a higher and significant increase in the 
experimental class. In addition, these results 
prove that the use of the contiguity principle in 
learning media can improve learning 
achievement significantly. In testing the 
difference  in   gain   of   learning   achievement  

between the experimental class and the control 
class, it obtained a score of 0.325. It proves that 
there is no significant difference in learning 
achievement between the students treated using 
e-learning models with or without the 
contiguity principle. There is an increase in 
learning achievement in both classes but the 
improvement is not significant. When they are  

compared, the improvement of learning 
achievement in the experimental class is higher 
than the control class. 

In the aspect of motivation, prerequisite 
test before the T-test is also done with a 
normality test and a homogeneity test. Based on 
the normality test using Kolmogorov-Smirnov, 
the data is normal. In addition, Based on the 
provision of homogeneity test, the data is 
homogeneous. The result of pretest analysis of 
learning motivation in the experimental and the 
control groups using a T-test with 0.05 
significance level proves that there is no 
significant difference of learning motivation 
among the students. It indicates that the initial 
learning motivation of the   experimental   class  

and the control class is equivalent. 
Meanwhile, the result of learning 

motivation analysis of the experimental and the 
control groups using T-test obtained a score of 
0.873. It shows that there is no significant 
difference in learning motivation between the 
pretest and the posttest. In testing the difference 
of motivation in the experimental and control 
groups, it shows that there is an increase of gain 
value in both groups, but the increase of gain 
value is higher in the experimental group. 
Furthermore, the improvement of learning 
motivation in both classes when tested using T-
test is not significant. Table 3 presents the 
learning motivation Learning Motivation of the 
Experimental and the Control Groups. 

 
               Table 3. Learning Motivation of the Experimental and the Control Groups 

 Experimental Group Control Group  
Pre-test Post-test Pre-test Post-test 

Highest Score 140.00 141.00 131.00 131.00 
Lowest Score 98.00 107.00 104.00 103.00 
Mean 118.30 119.53 116.50 117.50 
Median 117.00 118.00 116.00 118.00 
Mode 108.00 116.00 106.00 118.00 
Total 3549 3586 3495 3525 

 
CONCLUSION 

 
          This study provides a summary of the 
development process of e-learning media using 
the contiguity principle to deliver learning 
materials in the subject of AutoCAD. The 
product presents learning materials for 
Vocational High Schools students in grade XI 
of the Department of Building Engineering 
specifically for AutoCAD learning. The 
material is limited to Competency Standards of 
Drawing with computer software especially for 
Basic Competence of Creating 3 Solid Type 
Dimension Image Using AutoCAD. The 
developed product is considered feasible as 
leaning media based on media and materials 
experts' validation, as well as the assessment of 
teachers and students. There is a difference in 
achievement and learning motivation of the 
students treated using E-learning with and 
without the contiguity principle but it is 

insignificant. The developed product of e-
learning media using the contiguity principle 
can be used as one of solution for achieving 
maximal learning process especially in 
overcoming the limitations of space and time. 
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thus the product design has been feasible to be 
developed. In addition, assessment of aspects of 
media and material aspects is also done by the 
teacher who give positive appreciation to the 
product development design. 

Data analysis of development activities 
focuses on the preparation of the parts that have 
been produced at the design stage into the 
initial product. The development stages include: 
choosing a Learning Management System 
application software that is Moodle, prepare the 
material, organize Moodle as needed, and 
upload the material along with other additional 
information. Moodle software selection is an 
appropriate step, it is because the school has 
also prepared e-learning using Moodle as a 
medium of learning. The principle of contiguity 
is applied in the form of text and image 
proximity in accordance with the characteristics 
of 3 Solid Dimension type materials. 
Compliance can be seen with an explanation of 
the material that presents the image along with 
the description in the form of text. Images and 
tests layout can be arranged in such a way that 
it suits the type of media created. The materials 
are prepared and arranged to fit the lesson plan. 

 

The media and material experts 
validation in the alpha test found that the media 
is feasible for the next trial. Improvements 
according to experts’ suggestions have been 
performed so that the media can be proceed to 
the beta test. In addition, the beta test also 
concluded that the media was feasible to be 
used without further revision. The result of 
pretest analysis using T-test with the 
significance level of 0.05 proves that there is no 
significant difference in learning achievement 
between the experimental and control groups. 
The test has proven that the initial state of 
learning achievement of both groups is equal. 
These results can be used as the basis of studies 
using two groups (intact group) that is the 
experimental group and control group with the 
same initial learning achievement. 

Meanwhile, the data analysis of learning 
achievement in the experimental group using T-
test proves a significant improvement of 
learning achievement between the pretest and 
the posttest. While in the control group, there is 
no significant improvement between pretests 
and posttests. The detailed results of data 
analysis are presented in Table 2. 

 
               Tabel 2. Learning Achievement of the Experimental and the Control Groups 

 Experimental Group Control Group 
Pretest Posttest Pretest Posttest 

Highest Score 88.00 89.00 87.00 88.00 
Lowest Score 76.00 76.00 76.00 76.00 

Mean 81.10 83.10 80.90 81.73 
Median 80.50 82.50 80.00 81.00 
Mode 79.00 80.00 78.00 81.00 
Total 2433 2493 2427 2452 

 
The data analysis revealed that there are 

increased gain values in both classes, but there 
is a higher and significant increase in the 
experimental class. In addition, these results 
prove that the use of the contiguity principle in 
learning media can improve learning 
achievement significantly. In testing the 
difference  in   gain   of   learning   achievement  

between the experimental class and the control 
class, it obtained a score of 0.325. It proves that 
there is no significant difference in learning 
achievement between the students treated using 
e-learning models with or without the 
contiguity principle. There is an increase in 
learning achievement in both classes but the 
improvement is not significant. When they are  

compared, the improvement of learning 
achievement in the experimental class is higher 
than the control class. 

In the aspect of motivation, prerequisite 
test before the T-test is also done with a 
normality test and a homogeneity test. Based on 
the normality test using Kolmogorov-Smirnov, 
the data is normal. In addition, Based on the 
provision of homogeneity test, the data is 
homogeneous. The result of pretest analysis of 
learning motivation in the experimental and the 
control groups using a T-test with 0.05 
significance level proves that there is no 
significant difference of learning motivation 
among the students. It indicates that the initial 
learning motivation of the   experimental   class  

and the control class is equivalent. 
Meanwhile, the result of learning 

motivation analysis of the experimental and the 
control groups using T-test obtained a score of 
0.873. It shows that there is no significant 
difference in learning motivation between the 
pretest and the posttest. In testing the difference 
of motivation in the experimental and control 
groups, it shows that there is an increase of gain 
value in both groups, but the increase of gain 
value is higher in the experimental group. 
Furthermore, the improvement of learning 
motivation in both classes when tested using T-
test is not significant. Table 3 presents the 
learning motivation Learning Motivation of the 
Experimental and the Control Groups. 

 
               Table 3. Learning Motivation of the Experimental and the Control Groups 

 Experimental Group Control Group  
Pre-test Post-test Pre-test Post-test 

Highest Score 140.00 141.00 131.00 131.00 
Lowest Score 98.00 107.00 104.00 103.00 
Mean 118.30 119.53 116.50 117.50 
Median 117.00 118.00 116.00 118.00 
Mode 108.00 116.00 106.00 118.00 
Total 3549 3586 3495 3525 

 
CONCLUSION 

 
          This study provides a summary of the 
development process of e-learning media using 
the contiguity principle to deliver learning 
materials in the subject of AutoCAD. The 
product presents learning materials for 
Vocational High Schools students in grade XI 
of the Department of Building Engineering 
specifically for AutoCAD learning. The 
material is limited to Competency Standards of 
Drawing with computer software especially for 
Basic Competence of Creating 3 Solid Type 
Dimension Image Using AutoCAD. The 
developed product is considered feasible as 
leaning media based on media and materials 
experts' validation, as well as the assessment of 
teachers and students. There is a difference in 
achievement and learning motivation of the 
students treated using E-learning with and 
without the contiguity principle but it is 

insignificant. The developed product of e-
learning media using the contiguity principle 
can be used as one of solution for achieving 
maximal learning process especially in 
overcoming the limitations of space and time. 
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ABSTRACT 

Learning media of cylinder head cutting for 2-stroke gasoline motors are still limited. The students 
usually receive the materials only from lectures while the practices used uncut motorcycle props. Subsequently, 
the students hardly understand the form and the functions of the components. This study aimed at (1) developing 
the instructional media of two-stroke gasoline motors to improve the students’ learning outcomes, and (2) 
analysing the feasibility of the developed instructional media. This study was Research and Development. The 
subject of this study consisted of the 2nd-semester students of Universitas Muhammadiyah Purworejo in the 
academic year of 2016/2017. The data collection used a questionnaire and a test. The data were analysed using a 
descriptive analysis technique. The research results showed (1) the developed instructional media was feasible to 
be applied as instructional media,  and (2) the data analysis results of the control class and the experiment class 
reached the mean scores of 75.80 and 83.25 respectively. It means there was a significant difference between 
students using the developed instructional media and those who did not. 
 
Keywords:  gasoline motorcycle, instructional media , learning outcome 
 
INTRODUCTION 

 
Generally, the goal of education is to 

provide an environment for students to develop 
their talents and abilities. It means education 
functions in accordance with the needs of the 
students itself and their society. Moreover, the 
quality of human resources will increase if it 
has a strong foundation of intellectual, religion, 
and moral. The purpose of Education is to 
instill science, skills, and noble values so that 
human beings can improve their ability in living 
(Ghozali, 2010). The philosophy of vocational 
education based on essentialism view state that 
vocational education should relate to other 
systems such as the economy, labor, social, and 
so forth (Djojonegoro, 1998). If it is linked to 
the economy, it is expected to improve the 
quality. If it is linked to labor, it can be a 
supplier of the existing workforce in the 
corporate world and the industrial world. With 
social sector, it can be a social change that 
makes people have a prosperous life.  

Pavlova (2009) clarifies that vocational 
education covers the specific training that can 
be used in the working  world. In line with this 

view, the concept of Investment in Human 
Capital states that education, training, or other 
forms of human investment include the gaining 
of science, values, and skills make people can 
improve their learning capacity and 
productivity, which enable them to pursue 
higher Education (Becker, 1975).  Wulandari et 
al. (2015) add that vocational education 
primarily prepare the graduates to work 
according to their respective fields. 

The success of vocational education 
cannot be separated from the role of learning 
media. The term of media and mediator is often 
used interchangeably, where the last is related 
to the causes or tools that intervene two parties 
and reconcile between them (Fleming in 
Arsyad, 2013). Meanwhile, Daryanto (2016) 
suggests that learning media is anything that 
can be used to channel the message (learning 
materials), so it can stimulate students' 
attention, interest, thought, and feelings in 
learning activities to achieve the learning goals. 
It is supported by Crow & Crow in Wahab 
(2016) who assert that learning is the 
acquisition of habits, knowledge, and attitudes 
including current strategies of doing things and 


