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Abstract—Technological developments change the point of view in learn-
ing. Learning space is not limited to conventional classrooms in schools. With
technology, there is an opportunity to expand the learning environment through
the development of mobile learning. This research design is the basic develop-
ment of mobile learning in higher education. The purpose is to produce proto-
types of online learning materials in physical geography courses. The test re-
sults are limited to one class showing positive responses from prospective users.
Flexibility and ease of access make them able to learn according to the time
they want. However, the limitations of this research are only limited to certain
science courses, and it needs further development for social science courses.
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1 Introduction

The Industrial Revolution 4.0 provided significant changes in the world of learn-
ing. Especially in universities [1]. Many educational institutions are now trying to get
out of the pattern of graduate printing through knowledge transfer into learning that
can be determined by students themselves. The problem is that the changes that occur
are not yet comprehensive in the learning process.

In simple terms, the idea of overhauling the curriculum can be applied to each sub-
ject. As in the application of a simple idea to investigate caterpillars in school trees
conducted by elementary school children in San Diego, California [2]. The activity
was then continued by opening a "caterpillar cafe" to provide education to their other
friends. This gives students more knowledge and skills than teaching them about
caterpillars through books. Learning conducted at the caterpillar cafe is done online in
the form of instructing learning activities as a source of learning. The results of the
learning activities are then communicated to share the knowledge they have acquired
to form communication skills.

The success of the development that has been done [2] becomes rational that the
need to change the pattern of teaching students in several subjects. Other preliminary
studies have been conducted [3]-[5]. These changes lead to online-based learning that
is equipped with modules to facilitate their learning activities.
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Online-based learning can be a solution to facilitate all students (expanding learn-
ing zones) in obtaining learning outcomes. Because what is conveyed by students in
the classroom will not be fully accepted by students. There needs to be another way to
guide them through the modules and online media presented in mobile learning.

2 Literature Review

Online learning tools that meet specific requirements must be compiled by experts
in supporting learning activities, especially as a manual for learners in learning and
for learners in learning for certain subjects [6]-[10]. In order to support learning ac-
tivities, there need to be quality learning tools [11] to match the eligibility issued by
the National Education Standards Agency (BSNP) which includes:

1) Content worthiness
2) Presentation

3) Linguistics

4) Graphic

The appropriateness of the content can be seen from several basic things expressed
by the author to make students study [12]. The indicator refers to Willian Roman
Models in analyzing module contents. The following indicators are intended:

1) How to express facts, principles, concepts, and definitions in writing

2) How many questions can attract attention, can be answered immediately, and
build attitudes

3) Are there case studies that support learning outcomes or make activities to get
answers.

All indicators of content eligibility described above are standard eligibility for
module contents. The first three indicators are sections that examine how the writer
presents the facts to the definitions in a book. The next three questions are part that
examines whether the questions that exist not only build knowledge but also build
attitudes. At the end is a study of how the writer writes a case as a description of the
material in reality. The feasibility of the presentation has three leading indicators [13],
namely:

1) Presentation technique
2) Presentation of learning activities
3) Completeness of presentation.

Indicators of presentation techniques focus more on the systematic review of the
presentation. The measurements include:

1) The presentation systematics
2) The presentation thread
3) The balance between chapters.
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Indicators for the presentation of learning focus more on the study of learning sce-
narios that include:

1) Whether the learning process is student-centered,

2) Whether the learning scenario develops process skills, and

3) Whether the learning scenario prioritizes aspects of work safety (specifically on
practice-based learning).

The completeness indicator of presentation refers to the preliminary, content, and
closing components. Therefore the measurements include:

1) Is there an initial section that explains how to use books ?

2) Is there a content section that is a core part of the book ?

3) Is there an ending section that provides a summary that students have achieved
certain learning outcomes?

Language feasibility aims to examine whether the text presented is in accordance
with the level of cognitive and emotional development of students who use [14].
Therefore language measurement indicators include: Does the language used in the
text fit the level of intellectual, social-emotional development, and does not contain
multiple meanings?

The feasibility of the graphic aims to examine whether the image used by the au-
thor to support the explanation is appropriate or not [12]. Measurement indicators
include: Are the images used able to make it easier to understand explanations in the
narrative, provide stimulation to carry out activities in accordance with their assump-
tions about the images, and facilitate them in carrying out procedures?.

3 Method

The product development in this study uses the ADDIE Model, which consists of 5
stages namely, Analysis-Design-Develop-Implement-Evaluate. ADDIE emerged in
the 1990s, developed by Reiser and Mollenda. One of its functions is to be a guideline
in building useful and dynamic learning tools and infrastructure. This product devel-
opment is limited to the fourth stage of the five stages of this model [15], namely:

a) Analysis

Analysis is the first stage that must be carried out by a learning developer. Three
segments must be analyzed, namely students, learning, and the media to deliver teach-
ing material. The steps in this analysis stage are at least:

1) Analyzing students' needs

2) Determining teaching material

3) Determining learning outcomes
4) Determining the media to be used.
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b) Design

The design is based on what has been formulated in the analysis phase. The design
phase is analogous to the making of a learning plan. The plan must contain contact
information, learning objectives, attendance requirements, work delay policies, learn-
ing schedules, directions, communication aids, technology policies, and an interface
design for learning. The steps in this stage are making a plan which includes:

1) The module title

2) Determining the learning objectives
3) Determining the material description
4) Determining the learning strategy

5) Determining the learning resources

6) Determine the assessment instruments

c) Development

This stage is the stage of production where everything that has been made in the
design stage becomes real. Steps in this stage include: creating learning objects such
as

1) Learning materials
2) Learning activities

Both of these documents will be reviewed by material and media experts using
predetermined instruments. The study was conducted in the FGD of the module read-
ability test twice. The results of the first FDG will be a guideline for the authors to
improve the quality of the module, and then verified in the second FGD as a form of
product finalization.

d) Implementation

At this stage the learning system is ready to be used by students. The activities car-
ried out in this stage are prepared to be used by students. This prototype will be tested
in the even semester of the 2018/2019 school year according to the distribution of
physical geography courses in the 2018 Social Studies Program Catalogue.

In the first application of the prototype will not be all enforced because there are
needs to be a habituation of students to switch from offline learning to online learn-
ing. Of the 13 online modules that will be produced, we will try for four modules to
find out its effectiveness.

4 Result and Discussion
4.1  Product development

Based on students' needs obtained from interviews, they need independent learning
materials that can be accessed anytime they need. The learning characteristics of those
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who are not steady [16] need to be facilitated with more flexible learning patterns.
These facilities can be in the form of online modules that can be accessed through
their devices.

a) Module

The 13 online modules that have been produced are supporting students to study
independently outside the classroom. Independent learning is an expansion of learning
space that they can use to do worksheets. The 13 modules are used at meetings 2-7
and 9-15. The resulting module is uploaded to google classroom, which access has
been shared with students at the first meeting so that they can directly download it
independently through the existing device.

& o @ idrive google.com, * x £ ©

& Drive Q. Search Drive - @ % = 0 8L@

MyDrive > Pengajaran > Draft InovasiBelajar ~ 2 = @

B Perterwant Perfeuan 3 Pertemuan 10

Pertermuan 11 Pertemuan 12 Pertemuan 13 Pertemuan 14 Pertemuan 15

Fig. 1. The online class folder in google classroom physical geography courses

The module is used from the second meeting because the first meeting is used to
equalize perceptions about learning to be carried out, including access to a google
classroom account. At the first meeting, a guided simulation was conducted to open
access to the online class provided and how to upload work in the classrooms provid-
ed.

Online classes can be accessed through a computer or a connected to the internet
network smartphone (fig 1). They will independently download the reading material
provided and work on the worksheet according to the instructions. The worksheet
results will be uploaded in the space provided.

b) Worksheet

There were 18 worksheets produced in this development, all worksheets aimed at
building knowledge, attitudes, and skills. On the worksheet, there are instructions for
building the three domains. Worksheets are downloaded and done before the class so
that when the meeting takes place, it is more focused on discussing the results of work
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and strengthening the knowledge, attitudes, and skills of the results that have been
done.

Each worksheet will support the development of knowledge, attitudes, and skills
found in the online module. Most Fls are done in groups to build communication
skills within the network while upholding the value of politeness. There is a discus-
sion facility through the add comment menu that can be used by students if they have
difficulty in doing worksheets.

Some worksheet prioritizes building experience for dialogue with interdisciplinary
disciplines such as sociology or history as in worksheet 11 at the ninth meeting.

Other worksheets also try to build student empathy with others. Namely at work-
sheet 13 Earthquake Disaster Preparedness at the 11 th meeting (fig 2). In this work-
sheet, it is simulated if in certain conditions an earthquake occurs, what should they
prioritize to do.
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Fig. 2. The online worksheet on physical geography courses

¢) Evaluation

The evaluation package is a collection of evaluation questions that refer to the
module, and the goal is to measure the learning achievements that have been carried
out by students. There are four types of questions, namely:

1) Multiple-choice
2) True-false

3) Short answers
4) Description.

The evaluation package is a question bank that can be used to prepare learning
evaluations in physical geography courses. Problems can be applied using conven-
tional methods such as paper and pencil tests or using the internet so that they can be
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done through devices owned by students. Google form is a single facility that can be
used to conduct online evaluations (fig 3).

€ Evaluasi W
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sendiri terhadap cuaca dan iklim sehingga mer 1

persebaran kelompok ini tidak merata, Manakah deskripsi yang tepat dari kedua =
komunitas ini? o

27. Apa faktor utama yang berpengaruh terhadap persebaran flora (bioma) di
Indonesia?

o Migrasi hewan (7}

4.2

Fig. 3. The online evaluation on physical geography courses

Study the results of development

The module was reviewed by two validators and tested for readability by 10 pro-
spective users of Social Sciences Faculty of Social Sciences S1 students. The module
study results show that the average value of the 13 modules is 95, meaning that the
module is very good so it is suitable for publication. The results of comments from
validators and prospective users indicate that this module has a level of readability
that is easily to be understood. Look at table 1. about the recap of the study results and
module readability test.

Table 1. Recapitulation of Study Results and Module Readability Tests

No Improvement comment from validator

1 |Writing modules uses simple language and is equipped with examples

2 [The existing examples are still not too concrete but because the primary objectives provide
broader insights and have been facilitated by LK for contextual material and examples

3 |The number of questions between modules is still not consistent even though the type of problem
is uniform across all modules

4 [The final part of the module is able to provide a broader picture of the material being studied

5 LK is enough to build a cooperative attitude and build empathy, but there needs to be a more
detailed explanation of worksheet work to make it easier for students

6  |The picture illustrations in the explanation already have the readability and originality of the
author

7  |The material presented already illustrates the learning objectives and the form of evaluation is

sufficient to measure the achievement of learning outcomes

The convenience offered in the form of learning flexibility gives a positive value to
the product produced. Using a user-friendly platform also speeds up the process of
user habituation. Through this platform they independently access learning resources
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that have been provided, this activity builds independent character in learning [17],
[18]. Independence in learning will bring positive influence in the whole process of
their lectures. The habits of learning independence help them to determine long-term
learning targets [19], [20].

5 Conclusion

There are three products produced from this development, namely modules, work-
sheets, and evaluation questions. At this initial stage, product prototypes gets positive
responses from media and material experts. Some deficiencies such as minor techni-
calities and adding real examples into minor improvement notes without changing the
structure of the product. However, it is necessary to follow up gradually to implement
it in order to measure the effectiveness of its users on real users. The aspect of this
product can broaden the definition of the learning space. Study space is not only lim-
ited to class buildings. Now classes can be changed in digital form with communica-
tion patterns shifted into virtual form.
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