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Students have difficulty understanding object-oriented programming material. Because
the learning process carried out still uses the lecture method and the learning media used
in the form of PowerPoint and even textbooks, resulting in a lack of understanding and
a lack of student learning motivation. Other problems arise, such as drowsiness due to
boring learning and difficulty understanding due to a lack of interaction between
students and teachers. An interactive web is today's technology that can support the
learning process in solving these problems. This study uses the Hannafin and Peck
development model, which goes through 3 phases, namely (1) needs analysis, (2) design,
and (3) development and implementation. Data collection techniques were carried out
through observation and questionnaires. The learning media developed is an interactive
web application with a discovery learning model that contains learning and evaluation
videos. The results of the feasibility analysis of learning media obtained the results of
media expert validation of 96.3%, material expert validation of 93%, and group trials of
85.4%. The analysis of all feasibility data obtained an average of 91.6%, with the
qualification "very valid.” They declared it feasible to be used in assisting students’
learning process. At the same time, the analysis of increasing learning motivation
obtained the results of group trials of 0.37. Based on these results, it is stated that learning
media can improve students' learning motivation in the learning process with
""moderate™ qualifications

I. INTRODUCTION

One of the applications of technology in education is the
manufacture of learning media; learning is an activity everyone

Technology in the current era is developing very rapidly. This
technology aims to facilitate and provide benefits in carrying out
daily activities, especially in the digitalization era, as technology is
currently needed to help community activities that can be carried
out online. One of the benefits of technological developments at
this time is the internet. Therefore, the Internet can be used to help
people in the field of education to access or manage information

[1].

carries out. Therefore, digital-based learning media can facilitate
and support teaching and learning [2]. Website-based technology
is a collection of pages with various information in text, images,
sound, or video [3]. In this era of digitalization, website technology
is considered adequate and efficient because of the ease of
management and densely packaged information, which is very
helpful in learning.

One of the materials in the Software Engineering major is
object-oriented programming, or PBO. This PBO material aims to



enable students to solve the complexity of various program
problems that continue to increase. This PBO material discusses
encapsulation, which discusses how to hide detailed information
from a class. This encapsulation material is essential because it
includes the first material in the PBO method and becomes an
impression on students in learning subsequent material. Therefore,
it is necessary to give a first impression by providing an easy and
pleasant understanding to maintain and increase the motivation of
these students.

Based on observations at SMK Negeri 8 Malang, SMK Negeri
3 Tuban, and SMK Brantas Karangkates in the Software
Engineering department, these three schools have facilities
(devices and Wi-Fi networks) that are capable of supporting this
learning media research with the available facilities and
infrastructure to access the developed learning media. Still, there
are problems with students, such as less than 40% of students
understand the concept of class, method, object, and encapsulation
in object-oriented programming. The results of observations
regarding the learning devices used by students show that 36% of
students use smartphone devices, 38% use laptops, and 20% use
computers; the rest of the students use all of these devices. Other
results show that the learning process in this subject is the delivery
of material using media in the form of PowerPoint slides, with data
acquisition of 53% and 22% using textbooks. In the learning
process, the teacher uses the lecture method and assignments to
students; this method is considered less effective for describing an
understanding of the concept of encapsulation in object-oriented
programming. In this case, it impacts students' ability to solve
problems in the program they will make because there is no
foresight toward analyzing the program's needs. This causes a lack
of understanding and learning motivation in students.

Interactive web can be used as a solution in overcoming student
problems because it can facilitate students in learning activities;
website technology is considered adequate and efficient because of
the ease of management and information-packed tightly, which is
very helpful in learning. Apart from only displaying information,
on the other hand, many websites are dedicated to providing
additional services in education, such as websites for discussion
forums, online quizzes, and so on. Using the website as a learning
medium will save costs because you don't need to buy textbooks,
modules, worksheets, and so on [4].

Learning motivation can not only be increased through
cognitive guidance but can also be formed from the learning model
used. Discovery Learning is a learning model that can increase
student motivation. The Discovery Learning model can create
exciting learning variations; students can be more independent by
exchanging opinions, discussing, or trying to learn on their own
according to their own expectations, but also by the learning target
[5]. Technological developments cause changes in learning styles.
Several factors that affect changes in learning styles include
transferring knowledge and the availability of information sources
[6]. A learning style that focuses on student independence can
make it easier to understand and remember material; one of the
technologies that can accommodate this learning model is a
website, where the related material must be neatly structured so
that it is not confusing and easy to understand.

Based on the problems described in this study, an interactive
web-based learning media was developed with a discovery

learning model for object-oriented programming material for class
X1 Software Engineering. This learning media was created as a
website, an innovation from other similar websites; this website
contains material and is equipped with learning videos. In addition,
concept maps and evaluation questions are integrated with the
Google form so students can immediately see the value of the
evaluation questions they are working on. This website was created
using the Bootstrap framework for front-end web development. On
this website, learning videos are taken from the YouTube platform
by embedding the code in the video that will be displayed. This
website can be used independently by students so that they can
adjust to the learning needs of each student. The developed
learning media is expected to help students increase their learning
motivation in overcoming the complexity of problems in object-
oriented programming.

Il. METHODS

The Hannafin and Peck development model is used to develop
instructional media in this research and development. The
Hannafin and Peck development model was chosen because the
stages used are efficient and effective. After all, each stage contains
an evaluation process. In addition, the Hannafin and Peck model
can be adapted to the characteristics of research on media,
especially learning videos. The Hannafin and Peck model has 3
phases, namely the needs assessment phase, the design phase, and
the development/implementation phase, as well as evaluation in
each phase [7]. Hannafin and Peck's development model with the
phases described as follows: 1) analysis phase, 2) design phase, and
3) development and implementation phase.

A. Analysis Phase

This phase is the first phase in designing the learning model of
Hannafin and Peck. This phase is needed to identify a need for
developing learning media. Matters related to this phase include a)
the purpose of the learning media created, b) the knowledge and
skills needed to match the learning objectives, and c) the facilities
and infrastructure needed for the learning media.

B. Design Phase

This design phase aims to identify and document the best
method for achieving the goals of manufacturing in the media. One
of the documents obtained in this phase is the storyboard
document, which follows the sequence of pedagogical activities
according to the needs of the lesson and the objectives of the
learning media, for example, those obtained in the needs analysis
phase [8].

C. Development and Implementation Phase

Activities in the third phase of this model are flowcharts, tests,
formative assessments, and total assessments. The storyboard
document will be used later as the basis for making a flowchart that
can support the process of making learning media. Implementation
is also carried out in this phase; the development results are applied
later in learning. The impact on the quality of learning, including
the effectiveness, attractiveness, and efficiency. The Hannafin and
Peck model emphasizes the evaluation process with the review
process. The evaluation of learning media includes three consistent
stages at once [9].



The trials were carried out by validating media experts,
material experts, and group trials. The instrument used in this
research and development is a questionnaire using a Likert [10]
scale of 1-4. The validation assessment qualification scale table is
described in Table I. Meanwhile, the gain assessment qualification
scale table is described in Table I1.

TABLE I. SCALE OF VALIDATION QUALIFICATION ASSESSMENT
Percentage  Qualification Description
85,01% - Very valid Can be used
100,00% without revision
70,01% - . .
85.00% valid enough Usable with small revision
50,01% - It is recommended not to use it because
70,00% Not valid needs major revision
01,00% - Invalid Should not be used
50,00%
TABLE II. GAIN ASSESSMENT QUALIFICATION SCALE
Gain Value Qualification
G>07 High
03<G<0,7 Medium
G<03 Low
I1l. RESULTS

A. Needs Analysis Phase

Based on observations at SMK Negeri 8 Malang, SMK Negeri
3 Tuban, and SMK Brantas Karangkates in the Software
Engineering department, these three schools have facilities
(devices and Wi-Fi networks) that are capable of supporting this
learning media research with the available facilities and
infrastructure to access the developed learning media. Still, there
are problems with students, such as less than 40% of students
understand the concept of class, method, object, and encapsulation
in object-oriented programming. The results of observations
regarding the learning devices students use show that 36% of
students use smartphone devices, 38% use laptops, and 20% use
computers; the rest of the students use all of these devices. Other
results show that the learning process in this subject is the delivery
of material using media in the form of PowerPoint slides, with data
acquisition of 53% and 22% using textbooks. In the learning
process, the teacher uses the lecture method and assignments to
students; this method is considered less effective for describing an
understanding of the concept of encapsulation in object-oriented
programming.

In the learning process, other problems arise, such as
computer/laptop devices that often die suddenly due to application
processing that is too heavy. Other problems occur, such as
drowsiness due to boring learning and difficulty understanding due
to a lack of interaction between students and teachers. Based on
this, students become less active and less interested in learning
because they only listen to material from the teacher without any
two-way interaction [11].

B. Design Phase

The design phase is carried out to design instructional media as
needed. The design of learning media is made according to the
analysis phase results. Before the learning media is created, an
analysis of the learning material is needed to detail and

systematically arrange the learning material contained in the
learning media. The material that will be loaded in this research
learning media is encapsulated in object-oriented programming, so
in this phase, a detailed and systematic arrangement of computer
network installation material will be carried out in the developed
learning media [12].

The ontology design of encapsulated learning materials in
protecting data and information in object-oriented programming
contained in the developed learning media is shown in Figure 1.

MEDIA PEMBELAJARAN BERBASIS WEB INTERAKTIF DENGAN
MODEL DISCOVERY LEARNING PADA MATERI ENKAPSULASI
DALAM PERMR.OGRAMAN BERORIENTASI OBYEK
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enkapsulasi dalam PEO

Pengertian object

Fig. 1. Learning Material Ontology Design

The design of learning media design developed in this research
and development will be displayed in the learning media
storyboard in Figures 2 and 3.

C. Development and Implementation Phase

In the development and implementation phase, interactive
web-based learning media is developed based on the designs made
in the planning/design phase [13]. Learning media was created
with the help of XAMPP software as a local server trial, Sublime
Text, which was used as a programming language text editor, and
UI/UX design using Adobe Illustrator tools.

Fig. 2. Slider page design



Fig. 3. Material page design
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Fig. 4. Page sliders
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Fig. 5. Learning Material Page
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Komentar disini ya **

Fig. 6. Interactive comments page.

IV. DISCUSSION

The average learning media assessment results were 91.6%
from completing the text edit. Based on this, it can be said that the
learning media developed are very valid and can be used in the
learning process [14]. So, it can be concluded that interactive web-

based learning media with the developed discovery learning model
can be used as an alternative teacher in the learning process to help
deliver material to students, as presented in Table I11.

TABLE III. OVERALL, TRIAL RESULTS

No. Assessment Aspects %
1. Media Expert Validation Results 96,3
2. Material Expert Validation Results 93

3. Trial Results 85,4
Average 91,6

The average learning media assessment results obtained a
value of 91.6%. Based on this, it can be said that the learning media
developed are very valid and can be used in the learning process.
So, it can be concluded that interactive web-based learning media
with the discovery learning model developed can be used as an
alternative teacher in the learning process to help deliver material
to students.

Graph of Trial Results
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Fig. 7. Graph of trial results

Based on Figure 7, the test results are divided into five aspects.
The learning design aspect obtained a score of 84.1%, with details
of the highest score indicator received from the flexibility indicator
with a score of 87.9% and the lowest score obtained from the
grammar indicator with 82.6%. The aspect of the software that the
indicator that gets the highest score is display design, with a score
of 86.9%, and the indicator that receives the lowest score is
interactive, with a score of 83.3%. The material aspect of the
learning media obtained an indicator of the material content of
85.7%, which became the indicator with the lowest score, and
evaluation obtained 88.3%, the score obtained with the highest
indicator on the material aspect. The benefits aspect of the media
got an indicator of benefits for students of 83.3% as well as the
highest and lowest scores on this aspect of benefits. The last is the
usability aspect, where it is found that in this usability aspect, the
indicator that gets the highest score is the errors indicator, with a
score of 89.4%. The indicator with the lowest score is the
efficiency of 78.8%.

The trial of students' learning motivation has eight indicators
which are assessed by students, including being diligent in doing
assignments, being tenacious in facing difficulties, having an
interest in learning material, happy working independently,
quickly getting bored in doing assignments, confident in opinions,
and satisfied in results. Own work and enjoy solving problems. The



results of the learning motivation trial showed that the gain score
was 0.37. So, it can be concluded that interactive web-based
learning media with discovery learning models can increase
students' learning motivation [15].

V. CONCLUSION

The resulting product is learning media on object-oriented
programming material that can be used in various devices such as
laptops, tablets, and smartphones. These are packaged in an
interactive website integrated with discovery learning models. The
material in this media encapsulates classes, methods, and objects.
This medium was designed to help students to understand the
material with their learning style. The extended learning media can
be operated on all devices without a minimum specification; this
interactive web-based learning media requires an internet
connection (online) to work. The results of the feasibility trial
obtained an average of 91.6%. These results indicate that the
learning media developed are valid and can assist students in
learning. The result of increasing group learning motivation is
0.37. These results suggest that the developed learning media can
improve students' learning motivation in the learning process with
moderate qualifications. So, it can be concluded that teachers can
use the generated interactive web-based learning media as an
alternative learning media to help deliver learning material and
increase students' learning motivation.”
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