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This study aimed to develop an Android-based learning media a”dFQ'd; colligative

integrated with a scientific approach to the colligative solution's solution

nature. This study uses the Research and Development (R & D) method
with the ADDIE model development stages. The population of the study @L
was all students of class XIl SMA using the 2013 curriculum. The

sample was class XII SMA Swasta Al - Azhar Medan. The validation of

learning media based on Android integrated scientific approach by

material experts and media experts obtained a feasibility score of 4.4

and 4.8, respectively. In contrast, the feasibility score by two chemistry

teachers received an average value of 4.7. The validation of Android-

based learning media integrated with the scientific approach shows

that the average score is 4.6, which means that the learning media

used has very feasible criteria. Android-based learning media products

integrated with the scientific approach were tested on 26 students of

class XIl at Al-Azhar Medan Private High School. The results showed

that the learning media that had been compiled could be used as

learning media for the colligative solution's nature.

l. Introduction

The advancement of information technology has had a significant influence on all
aspects of life, especially in education. The education sector must continually adjust to
technological developments to improve education quality (Rusman (2012). The
implementation of information technology in the learning process is believed to enhance
students' learning abilities. Apart from being used as learning media, information
technology can also be used as a learning resource.

The learning process that applies information technology will provide the subject
matters that use various media types, which will affect student achievement in a positive
way (Ramdhani and Ratna, 2012). Learning using technology media has a significant
effect on learning activities. Also, the use of technology in education encourages the
emergence of innovations in the learning process so that learning becomes more effective
and efficient (Sakat et al., 2012).

Chemistry is a basic science that is abstract and complex. Because of this nature,
students do not learn what they learn, such as concepts, problems in the real world, and
everyday life (Gilbert, 2008). Learning media are needed to overcome this (Kean and
Middlecamp, 1985).

Digital technology has been recognized as a useful teaching tool in research-based
learning (Udomrat and Srisawasdi, 2015). Therefore, it has become an important issue to
develop methodologies or tools to help students learn in a mobile learning environment.
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Students can learn via mobile devices without being constrained by time and space
(Hwang and Chang, 2011). One alternative to developing learning media is mobile
learning. Mobile learning influences increasing academic achievement and student interest
in the subject matter (Domingo and Gargante, 2016). The presence of mobile learning is
intended as a complement to education and provides students opportunities to subject
matter that is not mastered anywhere and anytime (Wirawan, 2012).

The development of appropriate media can support the learning process that is
integrated into the characteristics of the material and activities that have been defined in
the 2013 curriculum. Learning using a scientific approach requires learning media to
support the learning process to achieve learning objectives. Learning media can be used as
a solution to overcome learning difficulties faced by students.

Mobile learning media is very fast spreading and is one of the most efficient ways to
send instruction to higher education in the future (El-Hussein et al, 2010). There is a
significant increase between learning motivation and cognitive achievement of students
who take learning using Android-based chemistry learning media on buffer solution and
hydrolysis material compared to conventional education (Lubis and Ikhsan, 2015).

Also, mobile learning media can improve student learning outcomes and student
learning motivation (Jabbour, 2014; Hess, 2014; Calimag et al., 2014; Han and Sin, 2016).
Based on the description above, this study aims to develop an Android-based learning
media integrated with the scientific approach as a chemical learning media on the nature of
colligative solutions for class XII SMA semester 1.

1. Review of Literatures

2.1 Learning Outcomes

Learning outcomes are measurable achievements that the learner will be able to
understand after the learning is complete, which helps learners understand the importance
of the information and what they will gain from their engagement with the learning
activity.

Creating clear, actionable learning outcomes is an important part of the creation of
training programs in organizations. When developing these programs, both management
and instructors need to be clear about what learners should understand after completing
their learning path. Learning outcomes also play a key role in assessment and evaluation,
making clear what knowledge learners should have upon completion of the learning
activity. A well-written learning outcome will focus on how the learner will be able to
apply their new knowledge in a real-world context, rather than on a learner being able to
recite information.

The most useful learning outcomes include a verb that describes an observable
action, a description of what the learner will be able to do and under which conditions they
will be able to do it, and the performance level they should be able to reach.According to
Utomo (2020) education aims to make students happy and make the lives of students better
in the future and to achieve happiness in the world and the hereafter based on faith,
knowledge, and charity. Resien (2020) stated that Learning is the process of changing
behavior due to interactions among individuals and the environment. Changes in behavior
include changes in knowledge, understanding, attitudes, skills, motivation, interests,
thinking abilities and so on. One of the efforts to improve the quality of education is
through improving the teaching and learning process, which contains a series of teacher

323



and student actions on the basis of reciprocal relationships that take place in educational
situations to achieve certain goals in the learning process. Suparman in Sitorus (2019),
argues that "learning is a process of behavior change that can be observed by others
including by teachers”. Dwidayani in Sitorus (2019) states that, "Learning outcomes are
measures of success or failure of students after taking teaching and learning activities both
in terms of effective, psychomotor, and cognitive which includes knowledge (memory,
understanding, application (application)”. Learning outcomes are a form of achievement
students as well as a symbol of the success of educators in learning students (Yusuf in
Sitorus (2019).

2.2 Learning Media

Smaldino in Marpanaji (2014) states that medium (plural, media) is a means of
communication used by the sender to convey information to the recipient. The word media
comes from Latin which means "between”, this term refers to anything that carries
information between the source and the recipient[1]. Examples of media include video,
television, diagrams, print materials, computer programs, and instructors. Therefore,
learning media is a means to convey information from the sender (teacher) to the recipient
(student) during the learning activities take place.

In general, learning media is divided into 6 (Six) types, namely: (1) Text; (2) Audio;
(3) Visual; (4) Motion; (5) Real objects and models; and (6) People[1]. The most
commonly used learning media is text-shaped media. This type of text media is used to
conwvey learning material in the form of books, posters, whiteboards, computer screens and
others. Other types of media that are often used as learning media are audio, including
anything that can be heard, for example, human voice conversations, music sounds,
mechanical engine sounds, and others. Visual type learning media are such as diagrams in
a poster, images posted on walls (eg wall charts), pictures on a blackboard using chalk or
markers, graphics in a learning book, photographs of objects, and others. Motion is a
learning media in the form of motion such as videotape, film, and animation. Real objects
or models are learning media in the form of three dimensions that can be touched and held
by students. An example of a model-shaped learning media commonly used in vocational
learning is "trainer'[4]. The last type of media is humans, namely teachers, students, or
experts in their fields. Students can learn through teachers, fellow students, or to an expert
in their fields.

Thus, various media as mentioned previously will be a medium of learning when
they provide messages with instructional goals. The purpose of the media is to facilitate
communication and learning.According to Prasasti (2019) Media is a word derived from
the Latin medius, which literally means middle, intermediary, or introduction. Learning
media is often used interchangeably with the term aids or communication media as stated
by Hamalik (in Arsyad, 2013: 4) where he sees that the communication relationship will
run smoothly with maximum results when using tools called communication media. The
understanding of learning media as above is based on the assumption that the
education/learning process is identical to a communication process. In the communication
process there are components involved in it, namely the source of messages, messages, and
recipients of messages, media, and feedback. The message is the content of the education /
teachings contained in the performance of the curriculum as outlined in certain symbols
(encoding). The recipient of the message is the student by interpreting these symbols so
that they are understood as messages (decoding). The media is an intermediary that
channels messages from the source to the recipient of the message. There are several
important things that need to be considered in choosing and developing learning media.
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The process of selecting existing media or developing new media is based on context,
expectations, conditions of performance, available resources, culture, and practicality [2].
The choice of learning media types is done for several reasons: 1. Learning media is
chosen to improve the quality of learning; 2. Learning media is chosen to present and
strengthen the most essential knowledge and skills. Media is usually used to present
content. The media also functions as a tool to strengthen important points so that learning
outcomes can improved; 3. Variations in the use of different types of learning media will
strengthen information and offer additional opportunities to strengthen learning without
making students repeat the learning material;, 4. Learning media is chosen to accommodate
differences in student characteristics, especially due to the various learning styles
possessed by students. Learning style refers to a group of psychological characteristics that
determine how a person feels, interacts in a learning environment.

2.3 Learning Motivation

Simanjuntak (2020) argues that Motivation occurs because of a change in energy and
drive that exists in a person to achieve a goal with his activities or behavior. Many experts
have put forward the notion of motivation with various points of view of their respective
experts. From these various opinions have the same core, namely motivation is a driving
force that converts the energy in a person into the form of real activities to achieve certain
goals. From some of the above meanings, it can be concluded that the notion of motivation
IS a push that is in someone both from within and from outside a person to do something
for the realization of a desired goal. Simanjuntak (2020) argues that Motivation occurs
because of a change in energy and drive that exists in a person to achieve a goal with his
activities or behavior.

I1l. Research Methods

This research was conducted at Al - Azhar Private High School, Medan. The study
was conducted from August 2019 to December 2020. This study included all students of
class XII IPA SMA in Medan using the 2013 curriculum. The research sample was taken
by purposive sampling.

The study using the Research and Development (R & D) method with the ADDIE
model development stages (Analysis, Design, Development, Implementation, and
Evaluation). These steps include (1) Analysis (to collect data on existing conditions as a
comparison or basic material for the product to be developed), (2) Design (a multimedia
design based on the results of the analysis at the analysis stage), (3) ) Development (is the
production implementation stage of making products in this study Android-based learning
media), (4) Implementation (the use of new learning media that has been developed in real
situations in class), (5) Evaluation (measuring the final competence of instructional
media).

Assessment of the feasibility of the products Android-based learning media
integrated with a scientific approach was carried out by a media expert validator, a
material expert validator, and two chemistry teachers. The results of the media
development were then tried out and assessed by 26 students of class XIl. The data
collection technique used in this research is the product feasibility test analysis, where the
steps are taken, namely compiling the results of the assessment of media experts, material
experts, two chemistry teachers, and 26 students of class XII.
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Table 1. Learning Media Eligibility Criteria

No  Average Variable Criteria

1 42 -50 Very feasible

2 34-42 Feasible

3 26 -34 Reasonably feasible and does not need
revision

4 18-26 Not feasible for some of the content is
revised

5 10-18 Not feasible and needs revision

(Modifikasi Widoyoko, 2012)
V. Discussion

Implementation of the ADDIE model is used to design and develop learning media
to create effective and efficient learning activities. Applying the development model is
carried out gradually to obtain Android-based learning media integrated with the scientific
approach. Before carrying out media development, an initial analysis is carried out, namely
literature study, needs analysis, and learning system analysis. This analysis aims to obtain
the quality and suitability for the use of the learning media. Development of learning
media based on Android integrated scientific approach is carried out using Ms. software.
PowerPoint, Ispring Suite 9, and Website 2 APK Builder

4.1 Results of Leaming Media Analysis

The results of the analysis of learning media based on an android integrated
scientific approach using media assessment instruments carried out by material expert
validators obtained a feasibility value of 4.4. from 5 scales (Table 2).

Table 2. Media Assessment by Material Experts

Question Item Feasibility L
No Aspects Nurmber Score Criteria
1  Learning 1,2,3,4,5 4,4 Very feasible
2  Subjects 6,7,8,9 10, 11, 12 4,3 Very feasible
3  Language 13, 14 5,0 Very feasible
Average 4,4 Very feasible

Table 3 shows that the media is very feasible. Based on media experts' assessment,
all aspects' average value is very feasible with a feasibility score of 4.8.

Table 3. Media Assessment by Media Expert

Feasibility

Criteria
Score

No Aspects Question Item Number

Audio visual 1,2,3,4,5,6,7,8,9, 10,

1 11

4,7 Very feasible
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Software

Average 4,8 Very feasible

Table 4 shows that the media that have been developed are following the criteria of
media experts. After material experts and media experts tested the media, two chemistry
teachers test the media. The results of the assessment of the two chemistry teachers
obtained a feasibility score of 4.8.

Tabel 4. Media Assessment by Teachers

Question Item Feasibility o
No Aspects Number Score Criteria
1  Learning 1,2,3,4,5 4,7 Very feasible
Subjects 6,7,8,9, 10, 11, 12 4,5 Very feasible
Language 13,14 5,0 Very feasible
15, 16, 17, 18, 19, Very feasible
4 Audiovisual 20, 21, 22, 23, 24, 4,8
25
Software Very feasible
5 engineering 26, 27, 28, 29, 30 4,8
Average 4,7 Very feasible

The results of the feasibility test conducted by chemistry teachers can conclude that
the media is very suitable. After that, the media was tried out on 26 students, and the
average score was 4.56 (Table 5).

Table 5. Media Assessment by Students

Feasibility Score Criteria
Aspects of the subject 4,53 Very feasible
Aspects of media operational 46 Very feasiole
Average 4,56 Very feasible

From all media feasibility assessments conducted by material experts, media experts,
chemistry teachers, and students, the overall average score was 4.6. Thus, Android-based
learning media integrated with the scientific approach is very suitable for learning media.

V. Conclusion

Based on the development research that has been carried out, android-based learning
media is produced. From the assessment results by material experts, media experts, and
chemistry teachers and students, Android-based mobile learning media integrated with the
scientific approach developed on the subjects of colligative solutions have very suitable
criteria for use in learning activities.
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