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1
Abstract. 'I.'he research was carried out using the Research and Development method which includes define, design,
develop, and dissemination. The data was collected using a questionnaire, the observation sheets and the tests. The results
showed that the product development media is valid, feasible and effective in improving students' critical thinking skills.
The percentage of validity score is 77% and the percentage score is 78%. The results of statistical analysis show that the
developed learning media can improve students' critical thinking skills, particularly in the designing part which facilitate
students both analyzing and discussing in a comprehensive way.

INTRODUCTION

The development of technology have had an impact on changes in various dimensions of human life, such as
economic, social, cultural and educational. These changes result in a movement towards a balance of the new life
order [1]. The challenge of a new life which is known as the 21st century requires the new types of skill. As a result
of the demands for change also have an impact on learning orientation which has shifted as a result of changes in the
new life order [2]. The skills needs of the current generation include critical thinking skills. Critical thinking skills are
strongly suspected to be very important skills needed by the current generation [3]. One of those affected by this
condition are the Teacher Trainer Institution (TTI) graduates or prospective teachers, since they teach the new
generation in different ways from the knowledge provided to prospective teachers whelﬂey studied at TTI [4].

One of the challenges that require conlilﬂ)us mnovation for prospective teachers is related to the learning media
that will be used in the learning process [5]. Learning media is the tools that can be used to deliver the messages from
the learning materials which are expected to stimulate attention and interest. Android-based learning media becomes
one of the media in learning science that can be concreted by utilizing technological developments in the field of
education. Andr(ﬂ is a very complete platform in which of its operating system, applications and development tools.
It has extremely Tiigh support from the open source community in the world; therefore, android continues to grow
rapidly in terms of technology and the number of devices in the world [6]. Moreover, android is currently used by
almost all school-age children, especially since the Covid-19 pandemic era. The use of Android has been accelerated
as a means of online school. Therefore, it is a significant need to optimize the use of learning media through mobile
learning by equipping the students with the particular skills which prepare them facing the education in 21% century
[7].

According to the TIMSS (Trends in International Mathematics and Science Study) 2015, the average percentage
of Indonesian students' reasoning abilities was 26%, while the international average was 44%. According to Bloom's
)n()my, reasoning abilities are included in higher order thinking skills [8]. Critical thinking skn becomes a part
of higher order thinking skills that important to acquire. However, regarding to the condition ()ine low critical
thinking skills of students, it becomes a challenge and anxiety for educators in Indonesia to improve students' critical
thinking skills as future generations. Therefore, it is important to do a research in developing learning media of physic
which enable the teachers to create a conducive classroom so that increase the students’ critical thinking skill.
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METHODS

This study involves the Research & Development model, which is a process carried ( to develop and validate
the educational products [9]. The data collection techniques are questionnaires and tests. The development research
consists of four stages, namely define, design, develop and disseminate [ 10]. Define is a preliminary activity that
aims to collect all the information needed through field studies and literature to compile the initial product. There
are two activities in this stage namely a literature study which consist of material analysis and media making devices,
and the second activity is that the use of media that was developed. The material that delivered in the media should
appropriate to the standard competence (SK) and basic competence (KD). The assessment process which includes
SK/KD analysis, learning resources, material selection and user determination is carried out simultaneously because
it is interrelated and cannot stand alone. At this stage, data collection is also carried out that is closely related to the
material, media making devices and the use of media. Design is the activity of making detailed specifications of the
media to be made. A good and well-planned design will make it easier to create further media. The media design
was firstly designed in the form of a script then developed which consists of objects that will be used in making
learning media such as text, images and sound using the MIT App Invertor software. Develop is an activity to develop
a product in lhmrm of an Android application that contains materials, exercises and evaluations related to learning
materials and critical thinking skills such that resulting a product that is ready to be validated. At this stage, the
validation of the learning media used the MIT App Invertor. This validation consists of material, media and user.
Dissemination is an activity to disseminate products to students.

RESULTS AND DISCUSSION

The research begin with a preliminary study which consist of activity such as problem identification activities by
conducting literature studies and analyzing pre-existing learning media. Pre-existing media empmzes the aspects of
student interest in using learning media. Meanwhile, the development in this study is that adding the aspects of critical
thinking skills to the learning media that will be developed. It is necessary to collect data by conducting an assessment
of the material and an assessment of the media making device to overcome the problems found in the previous stage.
In making learning media used hardware and software.

The pr(x]uclB:ve loped is a learning media with an App inverter oriented to critical thinking skills. The
development of learning media is expected to facilitate educators and students in conducting learning interactions.
Students are expected to be able to study inde[mlently anywhere and anytime so that they can improve their critical
thinking skills. The main characteristic of the learning media developed consists of a cover page, which is the page
that first appears when the user opens the application on a smartphone, and the menu page is the core page of the
learning media. Therefore, it will be expected that from the cover could attract the user and also can access all the
menus presented on the learning media. The menu on the menu page contains chapter 1, chapter 2, chapter 3, chapter
4 and chapter 5 as well as Info. The display of each chapter consists of concept maps, materials, evaluations and
videos, to display information containing instructions for use, about the author and a bibliography. The structure and
content which has been elaborated are the main characteristics as a differentiator from the existing media.

The development of learning media can be categorized as a quality product if it meets the elements of valid,
appropriate and effective can be used in accordance with the objectives of media development. It should meet the
content and construct validity. The content validity relates to the rele vance or novelty, and the construct validity relates
to consistency or program design logic [11]. The developed product is validated before tested by the validators who
are experts in their fields to ensure that the developed product can be scientifically justified and the results can be
used. It was validated by three validators who have expertise in their fields that is a lecturer of Physics Education who
was a material expert, a lecturer of Physics Education who was a media expert and a Physics teacher of who was an
expert practitioner. Each expert validation has its own aspect, namely the material expert has assessment aspects such
as content feasibility aspects, presentation feasibility aspects, and implementation. Media experts have assessment
aspects, namely visual communication aspects and software engineering aspects. Meanwhile, expert practitioners have
assessment aspects, namely the content of the material, evaluation of the material, audio-visual communication and
software engineering. Physics learning media oriented by critical thinking skills is feasible to use if the validation
score of each item percentage of the feasibility in the level criteria of feasible or very feasible. If the assessment item
1s obtained as a percentage at the level category not feasible or very inappropriate, then the physics learning media
oriented to critical thinking skills is said to be invalid or not feasible to use.
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The first validator provides notes regarding to the feasibility of the product being developed with the average of
percentage of 75% with a feasible category and can be used with revisions. The recommendations and suggestions
from the first validator expert is that need the improvements of teaching materials in the writing of concept map
section. Therefore, next step is to improve the writing on the concept map section. The second validator gives a
percentage score of the feasibility of the developed media is 77% with a very good category and can be used with
revisions. A note from the validator is that it needs improvements to the image size in the application software.
Therefore, the next step taken by researchers is to improve the size of the image in the application software. The third
validator provides an assessment with a percentage score of 78% with a very feasible category and can be used with
revisions. The suggestion from the third validator is to insert several pictures in the text. The average validation score
of each validators is shown at figure 1. Overall, the product changed at the appearance of the media become simpler
but aesthetic with keep the aspect supporting students’ understanding.

PERCENTAGE

CONTENT EXPERT MEDIA EXPERT PRACTITIONER
VALIDATION

FIGURE 1 The average of validation score the developed learning media

Based on the data that has been presented, the results (he validation of learning media by the three validators get
an average percentage score of 76.7, %. The percentage score is included in the valid category. This shows that the
developed learning media products oriented by critical thinking skills that meet the requirements to be used for further
testing with students. Moreover, the revise version of the prototype is more aesthetic, simpler, without reducing the
aspect that develop students’ understanding. In the designing part, there is an activity that involve the students to
analyze the data whichflbmprehensively form the students’ critical thinking skill habit through a discussion. Therefore,
this media could train and improve the students’ criticalinking skills.

Testing product development to students is intended to determine the efiéctivenessmthc impact of the developed
media on students' critical thinking skills. In the implementation of the trial process, the data about critical thinking
skills were obtained by making observations in learning using android-based media in grade X at even semesters. The
observation process was carried out twicaef(me and after using learning media. The results ()btainecaj()w that the
learning media has increased N-Gain 0.6 in the medium category. The results of statistical analysis of pre-test scores
and post-test scores in the class showed that the pre-test scores did not increase. However, the results show that after
usi learning media there is a significant difference. It can be strongly suspected that the learning media has an impact
on improving students' critical thinking skills. The results of the studymve strengthened the research that has been
done by Syawaludin, et al.[12] stating that the effectiveness of using ]carn]g media can improve students' critical
thinking skills. The use of interactive android-based learning media affects students' critical thinking skills, making it
easier for seents to formulate problems, analyze, dig up information, evaluate information and find solutions.
Meanwhile, the results of the critical thinking skills test in the pre-test and post-test stages are presented in figure 2.

050068-3

g

drersqndjy:duy wosy

_—

'S B900SIIFRIVO0R L L E LT L0 G901 0L

P L LELTL




8
PRE-TEST POST-TEST

FIGURE 2 The results of pre-test and post-test

In the implementation stage, the average pre-test score was 38.88 and the post-test score showed an average of
75.24, obtaining a gain criterion of 0.6 with mlerate criteria. Based on the data above, it illustrates that the developed
learning media have an impact on students' critical thinking skills. The impact of changes in critical thinking skills on
students is caused by the la of developed learning media, the developed media creates tituati()ns and learning
stages that stimulate better ()audcms' critical thinking skills. In detail the post-test results based on critical thinking
skills indicators as presented in table 1.

TABLE 1. The scores of each critical thinking skill indicators

No  Critical thinking skill indicators Average score
1. Providing a simple explanation 8.3

2. Identifying the assumption 6.7

3. Concluding 7.1

4. Analyzing 6.6

5. Evaluating 7

Based on the table 1, the indicators for analyzing obtain the lowest average score, meaning that students' ability to
carry out analysis still requires assistance and further research can be carried out. Meanwhile, the average value of the
indicator that obtain the highest score is the first indicator that is providing a simple explanation. The students are able
to understand well and are able to give a brief explanation of the information presented by the media. It means that
the media developed is very communicative and easy to understand. On average, it can be concluded that the
application of android media has improved students' critical thinkirffPkills.

The use of thinking stages in the evaluation is a step in training students' critical thinking skills. The results are in
line with the results of the study that thinking skills need guided practice because students rarely transfer these thinking
skills themselves. In order the items written can require high-level thinking, then each item should be given a basic
question (stimulus) in the form of a source/reading material [13, 14]. The study also stated that the use of android
applications was effective in increasing interest, student learning outcomes in physics material, and critical thinking
skills [15 -17].

CONCLUSION
Based on the results mhc discussion, it can be concluded that the developed physics learning media is valid,

feasible and effective to improve students' critical thinking skills. Therefore, the media facilitates the students with
the opportunity in data analyzing which trains and improve the students’ critical thinking skill through discussion.
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