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Abstract: The rapid technological advancement in the Era of Society 5.0 demands innovative learning
methods to enhance elementary students’ critical thinking and problem-solving skills. This study aims
to determine the design of the EBS Apps, the responses of elementary school students to the extent of
students' interest in the app, the difficulties and challenges students encounter when using the apps, how
the apps train and improve their critical thinking skills , and how the apps train and improve their
problem-solving skills. The population of this study consists of all lower-grade elementary school
students in Sumedang Regency, West Java, Indonesia. A randomly selected sample includes 35 lower-
grade students (20 boys and 15 girls). This study employs experimental method with a one-group
pretest-posttest design by using questionnaires and interviews as the instruments. The results of the
study indicate that, first, the EBS Apps design features with elements such as a home screen, material
and practice questions, settings, and user instructions, and offers three difficulty levels of material, each
presenting four situations. Second, students responded to the EBS Apps as a user-friendly application.
Third, students were interested in the features of the EBS Apps, such as practice to answer questions.
Fourth, students faced various difficulties and challenges while using the EBS Apps. Fifth, there was an
increase in critical thinking skills among elementary school students after using the EBS Apps. Sixth,
there was an increase in problem-solving skills among elementary school students after using the EBS

Apps.
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1. Introduction

Nowadays, the mandate to keep pace with change emphasizes innovation in various sectors,
including education. The emergence of the Industrial Revolution 4.0 and its accompanying technologies,
leading towards the Society 5.0 Era, requires a reevaluation of educational processes to stimulate
creativity and equip students with knowledge about new technologies [17. Indonesia is currently in the
preparation stage from the Industrial Revolution 4.0 towards Society 5.0, a condition where society
interacts and lives alongside technology. This era positions humans as the central focus of innovation,
technological transformation, and industrial automation [27, [3]. Ideally, in the Society 5.0 era, various
learning innovations will emerge, involving both teachers as educational practitioners and students as
learning targets. In other words, there is a need for education that can prepare students for a rapidly
changing world in terms of technology, products, and values [47]. The Industrial Revolution 4.0
demands the readiness of human resources. At least ten skills are needed, including complex problem-
solving, critical thinking, creative thinking, human resource management, collaborating with others,
managing emotions, drawing conclusions and making decisions, service orientation, negotiation, and
flexibility [57]. Therefore, the demands of the 21st century in the educational context are connected to
several types of skills, such as critical thinking and problem-solving, contextual learning,
communication, information and media literacy, creativity and innovation, and collaboration [67, [7].
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Two of these skills, critical thinking and problem-solving, are fundamental and must be considered. It is
undeniable that it is important for students to possess the skills mentioned to equip themselves for long-
term learning processes, innovation, technology use, and life and career skills [87, [97]. However, sadly
students’ critical thinking still needs to be improved [107], [117, [127, [18], [147, [15]. Similarly,
students' problem-solving skills also require specific enhancement [167]. Both variables need solutions,
either partially or integratively. The problem of still low student skills indicates a need for learning
innovation [107, [17]. In general, elementary school students tend to think slowly and critically
because they are not yet accustomed to or trained in it. As a result, most fall into the category of low-
order thinking skills, with only a few reaching the level of high-order thinking skills [187.
Corresponding to this problem, the most common teaching method in Indonesia is direct instruction,
which is one-way, where students acting merely as recipients [197]. Therefore, Indonesian education
needs a new touch in its learning components. The components of education involved influence the
improvement of education quality, such as the teaching and learning process, students and learning
materials, educational foundations and goals, teaching methods, learning evaluation, learning tools and
infrastructure, and a supportive learning environment [207]. The most fundamental improvement in this
regard is the emergence of learning innovations that align with the times. Innovative learning can
enhance students' skills in the learning process more effectively than lecture methods only [217. The
use of interesting and innovative learning media can improve students' academic achievement [227].
Elementary school students today are no longer unfamiliar with the use of technology; in other
words, they have integrated technology into their lives, such as using gadgets and software applications
like social media or games. The development of technology in the field of education and its utilization in
the learning process significantly impacts students' learning outcomes [237]. This renewal process
should be able to keep pace with the Era of the Industrial Revolution 4.0. The development of
information and communication technology as a flexible product according to the demands of the times
can offer innovative aspects for education [247]. This technology is expected to benefit the educational
world [257. Therefore, to bridge the gap between the demands of 21st-century skills and learning
innovation, this study presents Ethnopedagogy-Based Situation Apps (EBS Apps) as a learning means.
A previous study by [237 focused on developing Android-based mathematics learning applications.
Their departs from the need for an interesting learning model and provides increased achievement,
especially in problem solving skills, while also aiming to optimize the learning model assisted by
Android-based mathematics learning devices. The findings demonstrate that experimental class using
using Android application had better problem solving abilities than in the conventional class. Another
previous study is by Rasyid et al. (2019) [267] who developed learning media assisted by Android games
to improve students' critical thinking skills by utilizing the ADDIE model research and development
(RnD) approach. Their research aims to determine the development results of learning media assisted
by Android games and determine the increase in critical thinking skills and student responses to
learning media assisted by Android games. In addition, the media produced was very valid and practical,
therefore, it could improve students' critical thinking skills. Positive responses came from students
regarding the application of learning media assisted by Android games. The development of nearpod e-
media through the Discovery Model to improve students' critical thinking skills in elementary schools
was carried out by Susanto (2021) [277]. This study employed research and development (RnD)
approach and collected data through test instruments, observations, interviews and questionnaires. The
findings showed that the product effectiveness test was in the medium category, in meaning that the
product use was effective in improving students' critical thinking skills. In line with that, its use in
learning is very feasible and effective in improving students' critical thinking abilities. Furthermore,
another development research was carried out by [287 who used the Dick, Carey and Carey model of
research and development (RnD) approach. This study aims to analyze the feasibility and practicality of
multimedia-based products by involving 156 students as respondents. The research results found that
the multimedia developed was effective in thematic learning. Students responses showed an average
indicator of 79.5% indicating that multimedia-based applications were feasible to implement. Lastly,
[297 conducting research related to the development of the Kopi D'Lima application for Independent
Learning by employing research and development (RnD) with the ADDIE model. The analysis stage
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showed that the needs of teachers and students for effective and efficient application-based learning
media resulted in the independent learning process being implemented optimally, especially in
elementary schools. In connection with previous research, this study generally aims to explore the
implementation results of using EBS Apps taking the perspective of elementary school students. Based
on this explanation, the research questions were formulated as follows.
(1) How is the design of EBS Apps?
(2) What are the responses of elementary school students regarding the use of EBS Apps
application?
(3) Do elementary school students have an interest in the EBS Apps application?
(4) Do elementary school students face difficulties related to using the EBS Apps application?
(5) How can the EBS Apps application train and improve elementary school students' critical
thinking skills?
How can the EBS Apps application train and improve elementary school students' problem-solving
skills?

2. Literature Review
2.1. EBS Apps as Learning Innovation

One of the teacher's efforts to train critical thinking and problem solving skills is to use innovative
learning models and media [807]. Ethnopedagogy-Based Situation Apps (EBS Apps) is an actualization
of a learning model developed through three stages. The learning model used in this application is
ethnopedagogy-based situation, where the users begin the activity by observing various cultures
presented at each level and is offered a choice of appropriate information according to that culture. The
second stage is asking questions based on culture (problem posing) and the third stage is evaluation.
This application makes it possible to train students' analytical skills, problem posing and problem
solving through an interesting and innovative learning menu. EBS Apps contains three levels which
have various cultures at each level. The features available in EBS Apps include the use of sound, dark
and light displays, and the available language versions, namely Indonesian and English. EBS Apps
application is available on Google Playstore and offers three levels of ability, namely easy, medium and
difficult. Each level has four learning situations which contain several test questions. If the previous
level has not been completed, the next level is still locked. Students need to complete the first situation
before moving on to the third situation. The questions in the application are related to local Indonesian
wisdom according to the student's context. Teachers can try to facilitate students regarding
environmental problems that they usually face and experience. This acts as an effort to train students'
problem solving abilities [317.

2.2. Critical Thinking Skills

Critical thinking is a skill needed in everyday life, hence, individuals can make decisions and solve
problems [827. The stages of critical thinking skills include analysis, assessment, building ideas, and
rational and logical thinking [837. Critical thinking is a reason-giving and reflective skill that
emphasizes making decisions about what to believe or do [347]. This can be interpreted as the activity of
analyzing ideas in a more focused manner, sharply distinguishing, selecting, identifying, studying, and
developing them towards a more refined direction. [857]. For example, the emergence of this skill in
students is reflected in the form of (1) comparing or contrasting, (2) making categories, (3) examining
small parts of the whole, (4) explaining causes, (5) making sequences, and (6) make predictions [307].
This is seen as an intellectual process in conceptualizing, applying, analyzing, synthesSizing, or
evaluating various information obtained from observations, experiences, reflections, and the results are
used as a basis for taking action [367]. The development of students' thinking skills is reviewed through
broader indicators, including formulating problems, collecting data and compiling information,
analyzing data to build arguments, asking questions and answering questions, ensuring the credibility
of information, conducting evaluations, and making conclusions [377].

Teaching critical thinking to students is crucial, as Marzano et al. (1993) [887] revealed that this
skill allows students to utilize their potential, is a universal skill and is needed by all professions, trains
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adaptability in responding to rapid changes in information technology, improves verbal and analytical
skills, increases creativity, and is crucial for self-reflection. Several indicators related to critical thinking
skills include: (1) the ability to provide simple explanations by focusing on a question, analyzing
arguments or asking and answering clarifying and challenging questions, (2) the ability to build basic
skills by considering the credibility of sources and observation results, (3) the ability to make good and
precise conclusions, (4) the ability to make further explanations, and (5) the ability to organize strategies
and tactics by deciding on a course of action when interacting with other people [397. A similar
standpoint from Ennis (2011) [407] that there are five aspects of critical thinking skills, including (1)
providing simple explanations by focusing on questions, analyzing questions, asking and answering
questions about an explanation, (2) building basic skills that contain indicators by considering whether
the source is trustworthy or not, observing and considering an observation report, (8) concluding by
deducing and considering the induction of the results of the deduction, inducing and considering the
induction, and making or determining the results of the consideration, (4) providing further
explanations which include defining terms and considering a definition in dimensions and identifying
assumptions, and (5) organizing strategies and tactics to determine an action when interacting with
other people. Some of these complex indicators include problem formulation, gathering facts, planning,
strategic planning, and providing further explanations [107].

2.3. Problem Solving Skills

Individual success in facing the era of globalization is characterized by having problems solving
skills (417, [427]. Problem-solving skills help individuals to adapt effectively to the living environment
[97]. Simply, this skill refers to efforts to overcome difficulties to achieve goals. Solving problems
tfocuses on the ability to apply pre-existing knowledge and experience to find answers [437]. These skills
are necessary, especially for students to compete globally, make appropriate, logical and systematic
decisions and consider decisions from various points of view [447], [457], [46]. The manifestation of
problem solving is the ability to understand problems, find solutions, and be able to predict results [477].
Problem solving skill has four characteristics, such as being cognitive, involving processes, guided by
the goal of the problem, and being personal, namely whether the problem is difficult or easy depending
on personal preferences [487. Students can achieve this skill if they are able to go through the stages,
including defining the problem, looking for alternative solutions, determining the most appropriate
solution among many alternative choices, applying the solution to the problem, and predicting the
results of solving the problem [497. These steps expand to understanding the problem, developing a
plan, implementing the plan, and reviewing or evaluating the problem [507, [517. In details, Polya
(2004) [517] describes four indicators of problem solving skills and each sub-indicator, including (1)
understanding the problem, marked by the student's ability to show the principle part of the problem
being asked, what is known, and the prerequisites, (2) planning a solution, marked by the ability to
connect something with a given problem and restating the problem, hence, a brilliant idea emerges that
comes from previous experience or knowledge, (3) carrying out the plan is marked by the students’
belief in the correctness of each previously determined solution step, and (4) evaluating the problem or
checking the results obtained are characterized by the ability to critically re-examine answers, provide
supporting or challenging arguments, and find different solutions creatively, through four processes.
Initially, it begins with students understanding the problem, developing a plan to solve the problem,
creating a solution, and seeing the results of the solution and reviewing its implementation [527]. The
development of problem-solving skills provides the basis for the acquisition of decision-making
skills[5387. Students hypothesize a solution to a problem, but still need sufficient information to test the
validity and feasibility of the hypothesis [537.

3. Methodology
3.1. Research Model

The study employed a one-group pretest-posttest design, which is a type of quasi-experimental
design. The one-group pretest-posttest design involves one group of students being measured using
certain instruments [547], [55]. The population of this study was all lower-grade elementary school
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students in Sumedang Regency, West Java, Indonesia. A sample of 85 third grader at SDN Sukaraja 1
was randomly selected. The students involved were given an explanation of how to use the EBS Apps
application. Once the explanation is complete and they feel they have understood the instructions well,
they are asked to operate and explore the application. The following is the one group pretest posttest
design used in this study.

Table 1.

Treatment Questionnaire measurement
Experiment class X O

3.2. Participants

This study involved a population of lower-grade students in Sumedang Regency, West Java,
Indonesia. The research sample was taken randomly, namely 35 lower-grade students from one of the
elementary schools in Sumedang, consisting of 20 boys and 15 girls. Before the experiment was carried
out, students were given a detailed explanation of how to use the EBS Apps application. Next, they were
asked to operate the application independently.

3.8. Data Collection Tools

The instruments used in this study are questionnaires, interviews and observations. The
questionnaire and interviews have been validated by two experts who are lecturers with doctoral
degrees from the Education University of Indonesia and have experience in research. Questionnaires
were used to collect data regarding student responses to the EBS Apps application as well as improving
critical thinking and problem solving skills. Students fill out a questionnaire based on statements with
closed answer options: strongly agree (SA), agree (A), disagree (D), and strongly disagree (SD).
Interviews were conducted to obtain additional data and clarify student responses recorded in the
questionnaire [56]. Observations were carried out by the research team to ensure students'
understanding of the explanation of using the EBS Apps application, therefore, they could optimize its
use.

3.4. Data Collection Process
The data collection process was divided into 4 stages.

3.4.1. Preliminary Stage

In this stage, the research team requested permission from elementary schools in Sumedang
Regency, West Java, Indonesia by submitting an application letter to the School Principal. The letter
contained a request for permission to conduct data collection involving third grader. Once approved, the
research team began the data collection process. We came to the classroom and carried out research
procedures. This study process includes planned activitues, such as observation, interviews, and filling
out questionnaires by students. All activities were carried out by paying attention to research ethics and
permission given by the school.

3.4.2. Pre-Treatment Stage
Students were given detailed directions and explanations on how to use the EBS Apps
application.
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Figure 1.
Teacher explaining the use of EBS Apps application.

To make things easier, the research team was assisted by several university students in providing
instructions and accompanying students. With the help of students, it will be easier to provide
explanations contained in the EBS Apps guidebook (Isrokatun et al., 2022), hence, students can follow
each step well. This activity aimed to ensure that there were no technical obstacles faced by students
when they operate the EBS Apps application. Thus, it was hoped that students can use this application
smoothly and eftectively, and support their learning process optimally. The explanations provided also
include solutions to some technical problems that may arise, therefore, students feel more confident and
ready to use the application.

3.4.3. Treatment Stage

After ensuring that students had a good understanding of using the app, they were asked to start
operating it. This process was carefully monitored by the research team to ensure that the application
runs optimally without any technical problems. During operation, all students were ensured to have
explored and interacted with various digital activities available in the EBS Apps application. This
observation aims to ensure that each student can use the application effectively and get maximum
benefit from the activities provided. Apart from that, supervision was also carried out to provide direct
assistance should there be students experiencing trouble or needing additional explanations. In this
way, the entire process of using the EBS Apps application can run smoothly and meet research
objectives.

3.4.4. Post-Treatment Stage
Once they had finished exploring the EBS application, students were asked to fill out a
questionnaire. The answers were followed up by interviews with students to obtain more in-depth data.
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k.
5
Figure 2.
Students filling questionnaire.

Figure 3.
Student interview.

3.5. Data Analysis

After collecting data, the next activity was to carry out analysis using qualitative and quantitative
approaches. The qualitative data was done by analyzing the interview results with students by reducing
data, simplifying, grouping, drawing conclusions, verifying, and presenting data in narrative form that
is easy to understand [567].

Meanwhile, the quantitative data were obtained from questionnaires filled out by students. The
responses to the questionnaire were assessed using a Likert scale, and the mean value of their responses
were calculated. Next, we conducted a one-sample t test to evaluate improvements in critical thinking
skills and overall problem-solving ability. Quantitative data processing uses software such as Microsoft
Excel and IBM SPSS Statistics 24 [567], hence, the results of the analysis can be valid and used as a
basis for generalization in the context of this study.
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4. Results
4.1. Operational Design of EBS Apps
4.1.1. EBS Apps: Feature and Supports

Ethnopedagogy-Based Situation Apps (EBS Apps) have features such as a home page, materials
and practice questions, settings, and instructions for using the application. In particular, the homepage
offers three difficulty levels of questions, namely easy, medium and difficult. The three levels each
contain four different situations. Each level and situation is in a locked condition, to open the locked
ones, students must answer the questions correctly. The following is a visualization of the EBS Apps
homepage.

Figure 4.
Home of EBS Apps.
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CHOOSE THE CORRECT INFORMATION

The numbers must be in order

The game |s only for boys

It has to be played In groups

‘ The figure must be flat-shaped

‘ The figure consists of irrequiar shapes |

‘ The player may enter any number

Figure 5.
Selecting information.

CHOOSE THE CORRECT QUESTION

Should it be played during the day?

How 10 jJump between the boxes?

What Is the name of the game?

box?

How to color the boxes?

Do you have to enter a number in each ]
|

Figure 6.
Selecting questions.
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The next feature in EBS Apps is material and practice questions. There are twelve practice topics
that students can play, including local wisdom about reog, Borobudur Temple, congklak, Prambanan
Temple, engklek, karapan sapi, rumah gadang, angklung, wayang golek, sekaten festival, kecak dance,
and dango ride. Initially, students were asked to read a short text according to the chosen topic, then
answer four questions related to the text. The visualization of this feature is as follows.

Reog
Cost Java. Indonesio

Borobudur

Central Java. Indoresia

Congklak
Indonesia

Prambanan

Yegyakarta, Indonesia

Engklek
Indoncssy

Karapan Sapi

East Javn, Indonesin

Rumah Gadang

Figure 7.
Materials and exercise features.

Engklek

Engklek is a traditional game of

Hide and seek

Jumping

Figure 8.
Exercise.
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The next feature on the home page is the settings and instructions for using the application. The
teature offers display in two modes, namely dark and light modes, language rules available in Indonesian
and English, sound settings, and application copyright. Meanwhile, the instructions feature explains the

procedures for using EBS Apps, as displayed in the following figures.

EBS Apps Instructions

This applicailon has four menws. Which are
Fmepige, moteriols ond evalustion, SeTlings ord
NEIFUCTIONE 0 Now T use e agpleation,

1. Horeooge

Sleps on the homepa ge menu an as follow:

& Choose abevel in an ascending order, staring
ireen aey, i, and haed 17 she previous
wvel fnt sompleied fhe user carnot
continue o the ret bl
Chisos s & ElSNGA S1aMIag o Siuatin 1
H Situation 1 isnt cormpleted, the user cannot
coatnue o the Sitation 2
¥ e Fr0R Step. the user should chodse The
snrract srawer hasad on the foure showe
Afier ihe wser geis thiee corect answers, ihe
st can ga bo the nest e
in the mecond step, the user shoild chaose
the comect question based on the figre. After
the wser pets threse coamect anawers, the user
£ 0 10 et Pt bevel

& the e atep. feod and undirstand The
culture BFor presected N the anestos

T Marerials and evalustion
This menu coniained dscussion maisrials ard
gt s e oo L

3 Sellings
The EBS Agps applcation has severnl seftings
age

infrenation.
A Instnaclions for wsing the appcaton

This & 2ontens the 51608 on now 10 use The
EES Apps spplication

Figure 9.
Application instructions.

Display Setting
Dk Mot

Language Setting
Iinhoriesii Dndiiess)
Lnglish (Urited States)

Voice Setting

Music Bachground

Violume &

About Application ]

ADEREATON N = CIoamr - Coaten

Figure 10.
Setting feature.
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4)

Display Setting

Dairk Lo

Language Setting

About Application

Applacatian Maim

Figure 3.
Dark mode feature.

4.1.2. Students appreciating EBS Apps

This study was carried out in face-to-face learning activities in elementary schools. According to
school regulations, students were not allowed to bring gadgets. Meanwhile, to support the
implementation of EBS Apps uses gadgets provided by researchers. The following is a link to download
EBS Apps https://play.google.com/store/ Apps/details?id=emcorp.studio.ebsApps [577].

All students were given time to explore the by ensuring that student activities were fully oriented
towards using EBS Apps, such as on the homepage feature students were directed to select levels, select
information, select questions, and read discussions. Meanwhile, in the material and practice features,
students were directed to read a short text and continue answering five questions. Students who had
completed the EBS Apps assignment, then fill out surveys and conduct interviews to explore their
responses to using EBS Apps.
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Figure 4.
Students using EBS Apps.

4.2. Elementary Students' Responses on EBS Apps

Questionnaires were distributed to 85 elementary school students to find out their responses after
using EBS Apps. This study took the student's perspective to determine the ease and practicality of the
application, which are visualized below.

Students' Responses on EBS Apps

I feel happy after using this app

Ilike using this app for learning _
s A ey 0 e

0 5 10 15 20 25 30

Strongly Disagree W Disagree MAgree M Strongly Agree

Figure 5.
Results of elementary school students' responses on EBS Apps.

Based on the graph above, 18 (51.5%) students agreed that the application was easy to use and 17
(48.5%) students strongly agreed that the application was easy to use. Next, 25 (71.4%) students
strongly agreed that this application could be used in the learning process and 10 (28.6%) students
agreed to use the application in the learning process. Then, 19 (54.2%) students strongly agreed that
they felt happy after using the application and 13 (37.1%) students agreed that they were happy using
the application, in contrast, there were two students who disagreed (5.8%) that they were happy after
using the application.

The obtained survey data were expanded using interview instruments to dig deeper data. This
interview involved five students who had used the EBS Apps, as presented below.

Q1: Are you happy if EBS Apps are used in the learning process?

P1 : Yes, because there is something new, in the form of an application that can be used when
studying.

P2 : Yes, because I was curious about the application.
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P3: Yes, when answering questions (I) don't get bored anymore.

P4:: Yes, studying becomes more fun and not boring.

P5: Yes, because I can try new applications in class.

These five students' answers indicated that EBS Apps helped students raising their enthusiasm in
the learning. process. Further statements were made to the same students to expand on the research
findings, as follows.

Q2 :? How do you feel after trying the EBS Apps application?

P1: (It’s) different from the usual learning process, it makes (me) more enthusiastic.

P2 : Happy to be able to try new things in class.

P3 : Usually bored in class, now I'm not.

P4 : It's fun to be able to use a cellphone while studying.

P5 : Want to learn more about using the application.

These answers above showed a uniform perspective after learning using EBS Apps. The first
student stated that the learning process was different from his usual classroom activities, because of the
use of gadgets and applications in class. The second student stated that he was happy to be able to try
new things, this was supported by the third student's statement that he did not feel bored after trying
the EBS Apps application. In line with the fourth student, the implementation of learning can be
accompanied by the use of cellphones. Meanwhile, the fifth student stated that the learning process was
expected to use applications again. Then, it was followed by question related to evaluation based on the
student's perspective, as follows.

Q3 : What needs to be added to EBS Apps?

P1: Not sure, (I) don't know.

P2 : None.

P3 : To be able to compete with friends.

P4 : To be able play with several friends.

P5 : None.

Based on this answer, the first student expressed his doubts about adding other features to EBS
Apps. Meanwhile, two students, namely the second and fifth students, stated that there were no features
to be added to the application. This was different from the third and fourth students who proposed
playing together with friends to solve the questions.

To support the research conclusions, the survey results of elementary school students' responses to
EBS Apps were tested using a one-sample t test. This was carried out to see to what extent the survey
results related to elementary school students' positive responses to EBS Apps could be significantly
generalized to the research population, as presented in the following table.

Table 1.
One-sample t test result.
Respondent score Test value = 3
0,
Std. . Mean 9.5 % confidence
Std. Sig. (2- . interval of the
N | Mean . . error t df > difference .
deviation tailed) difference
mean
Lower | Upper
35 3.54 0.512 0.087 6.269 34 0.000 0.543 0.37 0.72

The table shows that the average score of students was 3.54 with a standard deviation of 0.512.
This table was also tested using a one-sample t test at test value=3. The value of Sig. (2-tailed) = 0.000
means that a score of 3.54 was significantly different from a score of 3, as the limit of the negative
response category, if the score is less than 3. Therefore, it can be concluded that the students responses
to EBS Apps was positive, significantly at a confidence level of 95%.

4.8. Elementary School Students' Interest on EBS Apps
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The followng data are presented based on the questionnaire result. Taking student perspectives was
done to obtain findings on the extent to which students were interested in using EBS Apps through four
statements asked to 35 students, as described below.

Students' Interest in EBS Apps

I like the practice of answering questions in this app

_—
I like the discussion section in this app
L maaa
I like the section for selecting questions in this app
I like the section for selecting information in this app
0 5 10 L5 20 25

Strongly Disagree Disagree mAgree mStrongly Agree

Figure 6.
Survey results of elementary school students' interest in EBS Apps.

Then, regarding the students’ interest in the app. The first dimension of answers was dominated by
21 (60%) students who agreed that they liked the selecting information section in the application, while
one (2.9%) student each stated that they disagreed and strongly disagreed that they liked the selecting
information section in the application. In the second dimension, 20 (57%) students stated that they
strongly agreed that they liked the section on selecting questions in the application and 15 (42.9%)
students stated that they agreed that they liked the section on selecting questions in the application. In
the third dimension, 18 (51.4%) students predominantly stated that they agreed that they liked the
discussion section in the application and one (2.9%) student stated that they strongly disagreed that
they liked the discussion section in the application. In the fourth dimension, the answer strongly agree
dominated in the dimension that 19 (54.2%) students liked practicing answering questions in the
application, while one (2.9%) student stated that they did not agree that they like practicing answering
questions in the application. Data expansion on these findings was carried out through interview
instruments. Two questions were asked to five elementary school students to obtain the features that
make students interested, as presented below.

Q4 : Which part do you like most in EBS Apps?

P1: Answering questions.

P2 : Choosing questions.

P3 : Information.

P4 : Level up.

P5 : Unlocking to play the next part.

In line with the results of student answers, various features were liked by each student. The first
student’s most liked feature was the challenge of answering questions, while the second student’s most
liked feature was the part about choosing questions. The third student’s liked feature was the selecting
information. Correspondingly, the fourth and fifth students’ most liked features that they were able to
answer, hence, it was possible to level up and move on to the next situation. This indicated that almost
all of the EBS Apps features made students interested in using the app. The second question was asked
to students to deepen the findings whether the discussion made it easier for students to understand
cultural content, as presented below.

Q5 : Does the presentation of discussions in EBS Apps make you understand cultural content easily?

P1: Yes, easy to understand.

P2 : I understand a little, I have to read it again.
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P3: (I) don't understand, have to read it several times.

P4 : Yes, it's better to understand than not to read .

P5 : Yes, it's easier to understand.

Based on the answers of the five students, three of them predominantly stated that it was easier to
understand cultural content easily through the discussion presented in EBS Apps. Meanwhile, two
students stated that they needed to read the discussion several times in order to better understand the
cultural content. In addition to qualitative analysis, survey results were also tested quantitatively. The
survey results from 85 students were tested using a one-sample t test. This was carried out to review
the extent to which the emergence of significant student interest in EBS Apps can be generalized to the
research population or whether the data is adequate or not, as presented below.

Table 2.
One-sample t test results.
Respondent Score Test Value = 3
Std Mean 95% confidence
Std. : Sig. (2- di interval of the
ifference .
N I Mean | eviation | €70 |t | 4| i) difference
mean
Lower | Upper
35 | 8.41 0.556 0.094 4.332 | 34 0.000 0.407 0.22 0.60

The table shows that the average score of students was 3.41 with a standard deviation of 0.556. This
table was also tested using a one-sample t test at test value=3. The value of Sig. (2-tailed) = 0.000
means that the value of 8.41 was significantly different from a score of 3, as the limit for the category of
student disinterest in EBS Apps, if the score is less than 3. Therefore, it can be concluded that students
were interested in EBS Apps, significantly at the confidence level 95%.

4.4. Elementary School Students' Difficulties in Using EBS Apps

Fundamental problems when adapting to technology refer to the emergence of various difficulties,
either originating from technical problems or originating from students as users. In line with that, this
section deepens the findings of the difficulties encountered from using EBS Apps, as presented below.
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Students' Difficulties in Using EBS Apps

The explanations in the EBS Apps are insufficient

to clarify the existing situations -

The words used in the EBS Apps are difficult to
understand =

The images of the situations provided are unclear
and hard to observe e

The user instructions in the EBS Apps are unclear

I feel I need help from others to use the EBS Apps

F
0 5 10 15 20 25 30

Strongly Disagree Disagree M Agree M Strongly Agree

Figure 7.
Elementary School Students' Difficulties in Using EBS Apps

Based on this visualization, five dimensions were proposed to 35 students to explore the difficulties
encountered by them when using EBS Apps. The first dimension, the completeness of the discussion to
explain the situation, showed that 19 (54.3%) students stated that they did not agree that the discussion
in EBS Apps was not complete enough to explain the situation and 4 (11.4%) students stated that they
strongly agreed that the discussion in EBS Apps was not complete enough to explain the situation. The
second dimension, the words in the application were difficult to understand, showed that 21 (60%)
students stated that they strongly disagreed that the words in EBS Apps were difficult to understand,
while at least one (2.9%) student stated that he strongly agreed with this second dimension statement.
The third dimension, the image was not clear enough to be observed, showed that 17 (48.6%) students
said they disagreed and eight (22.8%) students said they strongly disagreed. The fourth dimension, the
instructions for using the application were not clear, received a dominant answer where 24 (68.6%)
students disagreed and at least one (2.9%) student said they strongly agreed.The fifth dimension, help
from other people in using EBS Apps, showed 14 (40%) students agreeing and six (17.1%) students
strongly agreeing.

Further information from the survey results was obtained through interviews with five elementary
school students. A total of two questions were asked to students to obtain findings about students'
difficulties and needs for help from other people in using the application, as presented below.

Q6: What difficulties do you experience when using EBS Apps?

P1: Answer questions.

P2: The questions.

P3: There is little time to answer questions.

P4: Read the discussion.

P5: Answer the questions.

Based on the results of these answers, the most dominant difficulty that students raised was when
they worked on questions in EBS Apps, three out of five students stated the same thing. Meanwhile, the
third student found it difficult to balance time when answering questions and the fourth student had
difficulty understanding the discussion. The next question was asked to students regarding the need for
help from other people.
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Q7 : Do you need help from other people to use EBS Apps?
P1: Yes, I need.
P2 : Yes, necessary but not always necessary.
P3: Yes, just to explain how to play.
P4 : No, can do it by myself.
P5 : No need.

The results of the answers prove that in most uses of EBS Apps, students needed the help of other
people to show them how to use the application. However, this does not deny that students can
independently use the application.

Quantitative analysis of survey results was carried out in this study to strengthen student answers.
The survey results from 35 students were tested using a one-sample t test. This was carried out to
review the extent to which the forms of student difficulties that arise and the need for help from others
in using EBS Apps can be significantly generalized to the population in the study or whether the data
were sufficient or not, as presented below.

Table 3.
One-sample t test results.
Respondent score Test value = 3
0,
Std. . Mean ?5 %  confidence
Std. Sig. (2- | gifference interval of the
N | Mean | jcviation | €FOF t df tailed) difference
mean
Lower | Upper
35 | 2.90 0.735 0.124 -0.782 | 34 0.439 -0.097 -0.35 0.16

The table shows that the average score of students was 2.90 with a standard deviation of 0.735. This
table was also tested using a one-sample t test at test value=3. The value of Sig. (2-tailed) = 0.439 which
means that a score of 2.90 was not significantly different from a score of 3, in other words, students did
not experience any difficulties in operating EBS Apps and did not need help from other people.

4.5. Elementary School Students' Critical Thinking Skills after Using EBS Apps
The following findings represent the fundamentals of the research, namely discussing the critical
thinking skills of elementary school students in using EBS Apps, as visualized below.

Students' Critical Thinking Skills Survey Results in Using EBS Apps

I feel that the use of EBS Apps leads to easier
conclusion drawing

By using EBS Apps, I become more proficient in
understanding something

By using EBS Apps, it is easier to give explanation
about local culture

0 5 10 15 20 25

Strongly Disagree Disagree MW Agree M Strongly Agree

Figure 8.
Elementary school students' critical thinking skills survey results after using EBS Apps.

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8, No. 6: 4967-4990, 2024

DOI: 10.55214/25768484.v816.3108

© 2024 by the authors; licensee Learning Gate



4985

The first dimension, namely the ease of students in making conclusions after using EBS Apps, found
that 18 (51.4%) students strongly agreed and 17 (48.6%) students agreed. The second dimension,
namely EBS Apps helps students become more skilled in understanding, predominantly 21 (60%)
students said they strongly agreed and only one (2.9%). student said they disagreed. The third
dimension, namely the ease of students in explaining culture after using EBS Apps, was obtained by 23
(65.7%) students strongly agreeing and one (2.9%) student disagreeing.

The survey results were supported through questions asked to students to obtain data on students'
critical thinking skills in more depth, as follows.

Q8: Can you easily explain the meaning of local wisdom by using EBS Apps?

P1: Yes, because it's easier with pictures so (I) remember more.

P2: Yes, because there are practice questions and discussions.

P3: Yes, because the features in the application are complete, there are discussions, additional
information and practice questions.

P4: Yes, because I can read and try several questions.

P5: Yes, because I focus more on learning to use applications.

Q9: Can using EBS Apps help in distinguishing between several discussion groups that are easy to
understand and those that are a little difficult to understand?

P1: Yes, differentiate it through easy, medium and difficult levels.

P2: Yes, from the words presented through the discussion.

P3: No, because every situation has a certain type of discussion.

P4: Yes, the discussion is easiest at the easy level, sometimes at the medium level.

P5: No, because I think every discussion is easy to understand.

Q10: Does using EBS Apps make it easier to provide reasons or other answers that suit the
question?

P1: Yes, because it is accompanied by pictures.

P2: Yes, because there are many answer choices I can choose.

P3: Yes, because if I answer incorrectly, the application will immediately notity.

P4: Yes, because I can keep trying until getting the correct answer.

P5: Yes, because after trying there is an image that can be observed and matched with the answer.

Q11: Does using EBS Apps help you to be able to summarize local wisdom easily?

P1: Not really, I need to re-read the discussion and information questions.

P2: Yes, but I need to be careful in reading the discussion.

P3: Yes because conclusions can be drawn from the information that I answered correctly.

P4: Yes because there are pictures, information to choose from, and complete discussion.

P5: Yes, but I need to repeat the questions and discussion.

Most of the students' interview answers showed changes in a positive direction, such as making it
easier to re-explain definitions, classify easy and slightly difficult discussions, provide reasons or other
answers, ask questions, and make conclusions. Based on the results of student answers, EBS Apps made
it possible to help students” develop critical thinking skills in the learning process.

In order to strengthen the research conclusions, the survey results of elementary school students'
responses to EBS Apps were also tested using a one-sample t test. This was carried out to see to what
extent the survey results related to the increase in students' critical thinking skills after using EBS Apps
could be significantly generalized to the research population. The test results are presented in the
tollowing table.
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Table 4.
One-sample t test result.
Respondent score Test value = 3
o,
Std. . Mean 95 % confidence
Std. Sig. (2- | ;. interval of the
N | Mean A error t df - difference .
deviation tailed) difference
mean
Lower | Upper
35 | 8.57 0.5602 0.085 6.728 3% 0.000 0.571 0.40 0.74

The table shows that the average score of students was 3.57 with a standard deviation of 0.502. It
was tested using a one-sample t test at test value=3. The value of Sig. (2-tailed) = 0.000, which means
that the score of 3.57 was significantly different from the score of 3, as the category limit that did not
increase the critical thinking skills of elementary school students (if the score is less than 3). Therefore,
it can be concluded that there was an increase in elementary school students' critical thinking skills after
using EBS Apps, significantly at the 95% confidence level.

4.6. Elementary Students” Problem Solving Skills after Using EBS Apps

Similar to the previous findings, the following sub-findings were obtained through surveys and
interviews. Distribution of the survey to 85 students utilized three prompt statements, while two
interview questions were asked to obtain data reinforcement, as presented below.

Elementary School Students' Problem Solving Skills after Using EBS Apps

The use of EBS Apps help to answer question correctly
based on the situation

I have more understanding about the variety of local
culture in Indonesia by answering questions on EBS

Appe e

I feel the use of EBS Apps help to ask the right questions
based on the situation

5 10 15 20 25 30

=

Strongly Disagree Disagree MW Agree MStrongly Agree

Figure 9.
Elementary School Students' Problem Solving Skills after Using EBS Apps.

The first dimension, the use of EBS Apps helped students to solve appropriate questions based on
the situation, obtained the most dominant response with 20 (57.1%) students stating that they strongly
agreed (57.1%) and one (2.9%) student stated that they disagreed. The second dimension, EBS Apps
makes students understand more about the variety of local wisdom that exists in Indonesia, got 26
(74.2%) students who strongly agreed and one student (2.9%) who disagrees. The third dimension, the
use of EBS Apps helps students to ask the right questions based on the situation, obtained dominant
results with 20 (57.1%) students strongly agreed and one (2.9%) student disagreeed. Two interview
questions were asked to five students to strengthen the survey results, as follows.

Q13: Does using EBS Apps help you convey problems well?

P1: Yes, because learning new things such as local wisdom in Indonesia is easy to find.

P2: Yes, because the discussion is quite complete.

P3: Yes, but I need to be more careful when reading the discussion and repeatedly answering
questions.

P4: Yes, because it is already in the information sentence and chooses the question.
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P5: Yes, because the topic proposed is not difficult, it is about local wisdom.

Q14: Does using EBS Apps make it easier for you to answer questions well?

P1: Yes, because there is a wrong answer and a right answer feature, so it's easier to find the right
answer.

P2: Yes, because the questions are easy to understand.

P3: Yes, because I can try again and again after reading the discussion.

P4: Yes, because the answer can be selected according to the image without having to search for
information outside the application.

P5: Yes, because there is a clear picture.

Dominantly, the results of student answers tended to agree that EBS Apps helped students convey
problems and answer questions easier. This was accompanied by various reasons, such as the context of
the questions about local Indonesian wisdom according to the student's situation, the inclusion of
images to accompany the questions, and the application's response feature if the answer is wrong.

Quantitative analysis of the survey results on problem-solving skills findings was needed to
strengthen research conclusions using a one-sample t test. This was carried out to see to what extent
the survey results related to the increase in problem solving skills of elementary school students after
using EBS Apps could be significantly generalized to the research population. The test results are
presented in the following table.

Table 5.
One-sample t test result.
Respondent Score Test Value = 3
95% confidence
Std Std. Sig. (2 Mean interval of the
: - \%= | difference .
N Mean deviation | €OF t df tailed) difference
mean
Lower | Upper
35 3.58 0.562 0.095 6.113 34 0.000 0.581 0.39 0.77

The table shows that the average score of students was 3.58 with a standard deviation of 0.562. This
table was also tested using a one-sample t test at test value=3. The value of Sig. (2-tailed) = 0.000,
meaning that the value of 8 was significantly different from the score of 3, as the category limit that did
not increase the problem solving skills of elementary school students (if the score is less than 3).
Therefore, it can be concluded that there was an increase in elementary school students' problem
solving skills after using EBS Apps, significantly at the 95% confidence level.

5. Discussion

Learning activities using EBS Apps start with selecting Situation 1 at the easiest level. Each
situation includes two types of questions: selecting information and forming questions. Asking questions
and information helps students spark their thinking process. This effort is a form of habituation for
students when facing a certain situation and at the same time how to find efforts to find a solution to the
problem [817. Teaching critical thinking skills is essential for students to realize their potential and
develop the universal skills necessary to compete globally, enabling them to quickly adapt and respond
to information [887. Research findings indicate that students believe EBS Apps assist them in
recreating explanations, analyzing findings, and drawing conclusions based on prior knowledge. This
encourages students as individuals who can socialize to face the era of globalization by having problem-
solving skills [417], [427. The process of finding the right answer is obtained by students after doing it
repeatedly, namely when reading discussions, information, and asking questions about topics/situations.
This is in line with making decisions based on previous experience and knowledge while considering
decisions from several points of view [437, [447, [45], [46]. EBS Apps also help students define
problems within the context of local wisdom in Indonesia. This is in line with opinion of Butterworth &
Thwaites (2013) [497] that measuring students' problem-solving skills involves assessing their ability to
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define the problem, explore alternative solutions, select the most appropriate one, implement it, and
predict the outcomes. However, students reported various difficulties and challenges while using EBS
Apps, with the nature of these challenges differing based on individual experiences and knowledge. This
variaton aligns with Mayer & Wittrock's (2006) [487 observation that the perceived difficulty of a
problem depends on personal preferences and prior experience.

6. Conclusion

There are several levels that students can play on EBS Apps, including easy, medium and difficult.
Each level has four situations that describe local Indonesian wisdom. The correct information selection
teature allows students to observe, repeat, and investigate appropriate answers based on time. The
choice of choosing questions trains students to ask questions, introduces students to interrogative
sentences, and adapts situations to sentences that can be asked. The use of EBS Apps partially received
positive responses from students, based on five findings, namely through surveys and interviews. Most
students stated that the image feature and application feature responding to incorrect answers in EBS
Apps helped them find answers easily, especially as the questions asked to students were in the context
of local Indonesian wisdom, hence, the correct answer could be easily found.
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