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Abstract—This research aims to determine the supporting factors for the
implementation of mobile learning for elementary school students using an
authentic approach and real-world activities. The methods used are significant
because, various approaches toward mobile learning have been utilized in ele-
mentary school, particularly in the online learning. This research used a descrip-
tive quantitative method and the participants include 26 randomly selected
students. The required data were the characteristics of students in online learning,
which were obtained from the instruments in questionnaires and test sheet form.
The questionnaires were intended to determine the students’ characteristics,
while the question test was needed to obtain their initial abilities. The data col-
lection was conducted by home visit and WhatsApp application. The type of data
analysis was factorial, using the smartPLS application. The results showed that
the supporting factors for the implementation of mobile learning, using authentic
approach and real-world activities were as follows: 1) the students’ prior con-
crete and logical thinking skills, 2) low entry behaviour of students, and 3) visual
and auditory learning styles, which affect the meaningful learning. Furthermore,
this suggests that teachers and administrators should create mobile learning exer-
cises, which support authentic learning and real-world activities.

Keywords—mobile learning, entry behaviour, learning style, authentic
learning, real-world activities

1 Introduction

The COVID-19 pandemic and the trend of learning digital skills, necessitate
fundamental changes in the learning design and activity within the school environ-
ment. Presently, the fundamental changes are found to be rapidly increasing in learning
activities, interaction systems, school administrators and teacher’s role [1]. The current
role of school devices has changed from administration procedure to learning man-
agement system that supports student activities [2]. Moreover, the pattern of learning
has changed from the original or conventional design in the classroom to the online
learning. The implementation of online learning needs to consider the characteristics
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of students, in order to achieve an optimal learning process [2]. However, online learn-
ing has been ineffective during the pandemic. According to a survey, 92% of students
had problems and 38% admitted to not receiving teachers’ guidance. The remaining
students lacked learning resources as well as facilities and were not acquainted with
their parents, resulting in less acquired knowledge. Based on this condition, only 60%
of students managed to master their competencies. Additionally, a survey conducted
by UNICEF reported that 66% of 40 thousand Indonesian students were uncomfort-
able with online learning, due to the lack of interaction with teachers, and they did not
achieve the expected competencies. [3][4]. Therefore, it is critical to create an online
learning design that fulfills the needs of students.

The learning process is essentially a series of designed activities for students, both in
face-to-face and online learning. In online learning, students’ interaction is optimized
with designed academic work according to their needs. These learning resources are
available on the internet and used as needed [1]. Teachers take the advantage of digital
learning instruments which are available on the internet to help learning needs, specif-
ically to teach in science, history, and language subjects. One of the learning resources
is the mobile device. This device has many advantages, including a flexible and open
learning system, as well as its use certainly requires specific characteristics, such as
students’ thinking ability. Teachers should develop tutoring skills according to students’
needs, characteristics of learning material, and the basic capital of students.

It is necessary to analyze the supporting factors for the implementation of online
learning designs, using a mobile device. The first step in developing models and
approaches for creating learning designs is to conduct a need analysis. In terms of stu-
dent characteristics, the entry behaviour and learning styles are factors supporting the
development of online learning design [5]. Many Indonesian schools have implemented
a similar system based on WhatsApp groups. The domain activities carried out by stu-
dents include reading educational materials and completing online assignments [6][7].
Meanwhile, after one year of online learning, research shows that the outcomes are
still poor. This is because, students are not trained to develop their reasoning power
in problem-solving and applying concepts grasped into real-life situations. This indi-
cates their critical thinking skills do not develop properly [8][10]. The ability to think
critically and integrate relevant concepts are needed very much in thematic learning.
Therefore, there is a need for an integrated thematic approach that incorporates material
from various fields of research [10][11]. This is carried out with students’ development,
particularly, those in the elementary school [12][13]. When students are taught sepa-
rate subjects, it is difficult for them to learn holistically. Accordingly, it is necessary to
integrate educational activities by involving all learning senses. The involvement of all
senses in learning is optimized by using video and task tutorial features, animations, as
well as exercises that are integrated into the learning development using mobile device.

To improve students’ skills in integrated thematic learning, direct activities on real-
life situations that help to think through learning experiences are required. One of the
advantages of designed media concept using mobile device is the ability to present
holistic learning at a particular stage.

Moreover, the prestige of students is greatly influenced by the learning experience
designed by teachers. The learning experiences that demonstrate more connections with
conceptual elements improve its process [14][15]. To be able to design mobile learning,
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based on the needs, it is necessary to analyze the factors that support the application in
terms of students’ aspect as targets of learning.
There are significant factors related to this research as explained below:

1.1  Mobile learning using an authentic approach and real-world activities

Currently, mobile devices are used to conduct online learning. Effective online learn-
ing is carried out using an authentic approach and real-world activities. This strategy is
an interesting method of learning, where students assimilate information while engag-
ing in activities that are relevant to their needs through utilizing technology [16]. It
focuses on the activities associated with tasks in the real-world context [9]. These exer-
cises are designed to help students develop good analytical and critical thinking skills,
as well as problem-solving abilities based on their characteristics. Authentic learning
brings the true concept to life in student educational activities [17]. Moreover, learning
is engaged directly through this concept by optimizing the real-world interaction pro-
cess [4] [17][18]. This model is well-designed and as a result, students have practical
knowledge and the ability to master competencies as a whole, which are applied in
real-world. During implementation, teachers strive to design learning based on actual
situations. The online learning using an authentic approach and real-world activities
is achieved with a variety of tools, such as laptops, cell phones, and computers. The
materials are equipped with interactive multimedia and e-modules. In interactive mul-
timedia, learning videos and interactive figures are used, and the activities are likely
completed by students at home with their parents.

1.2 Entry behaviour and learning styles using mobile device

Entry Behaviour is a skill acquired by students, prior to the planned acquisition of
new knowledge [19]. Teachers seek to facilitate students in obtaining the final abil-
ity based on the entry behaviour, attained by them during the learning process [20].
In mobile learning, literacy ability is important [21], as students access a variety of
resources through mobile device [22]. In addition, while creating learning designs,
entry behaviour is important to be considered. It is also necessary to pay attention to
the concept while developing online learning designs with authentic approaches and
real-world activities [11]. The test methods are used to determine the students’ entry
behaviour cognitively, affectively, and psychomotorly. To establish this in mobile learn-
ing, online tests with applications are designed.

Another factor considered in the development of mobile learning is the students’
learning style [23], which is related to how they assimilate information. In general, it is
divided into 3 types, namely visual, auditory, and kinesthetic [11]. Authentic learning
is associated with real-world activities carried out by students. In addition, this learn-
ing combines visual and auditory-kinesthetic activities because to obtain certain skills,
educational activities are often required [24][25][26].

Based on the discussion above, this research aims to determine the supporting
factors of online learning design application, using mobile learning with authentic
approaches and real-world activities for elementary school students. This supporting
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factor is the crucial one to be analyzed as a basis for developing mobile learning design.
The implementation encompasses the thinking characteristics at the elementary school
level, initial ability level of students that are taught with conventional learning and
its modalities.

The following questions which were answered include 1) How is thinking ability of
the elementary school students? 2). How are their initial abilities? 3). What is the dom-
inant learning style for students (which is implemented using mobile device)?

There are 35 literature reviews covered in this research. This literature was selected
because it provided a comprehensive overview of the current, relevant, and comprehen-
sive publications related to the research questions. In this literature review, the analy-
sis, synthesis, and critical evaluation to create a clear picture of the research’s theme
was conducted.

2 Methodology

2.1  Research design

This research used a quantitative approach where a non-experimental survey design
was used for the blueprint. A survey system allows user to summarize the aspects of a
different group, or measures respondent attitude towards a particular issue. As a result,
the cross-sectional survey design is being used to determine the existing insights or
behaviours of a group at the designated point and time.

2.2 Research procedure

The participants were elementary school students with sample size of 26 homoge-
neous and normally distributed. Moreover, the data collection instruments were in the
form of a questionnaire and test sheet. Students were given valid and reliable ques-
tionnaires to fill out and a test sheet to collect information about their characteristics,
as well as learning styles and entry behaviour, respectively. Observation was used to
obtain the knowledge of the students’ traits and the data on initial characteristics were
then analyzed. Furthermore, to obtain accurate results, the details on learning styles
and entry behaviour were processed with factorial analysis and SmartPLS applica-
tion. It was intended to obtain factors influencing data of online learning design with
mobile device.

3 Research results

3.1 Students’ cognitive thinking ability

Based on the research questions, the characteristics of students’ cognitive thinking
as a supporting factor for the implementation of the mobile device in learning process
were observed from the logical and concrete thinking aspects of students. The logical
and concrete thinking were obtained from a questionnaire given to students, relating to
their ability to analyze and formulate solutions to the problems encountered.
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The results of the students’ questionnaire analysis in terms of logical and concrete
thinking skills were clearly shown in the following figure.

Logical and Concrete Tinking

Solve probiems I 5
eavorld s, N !

to real-world activities

Prioritize issues I 57
Formulate problems N 0

0 10 20 30 40 50 60 70

Fig. 1. Analysis of logical and concrete thinking

Based on the figure above, student’s concrete thinking ability is strong, with an
average percentage of more than 50%. They formulate problems, prioritize issues, and
relate the material to the real-world activities. However, these students’ potential need
to be improved optimally in online learning design. The two characteristics of logical
and concrete thinking concepts need to be considered in designing online learning by
using mobile device. When the average ability possessed by students is above 50%,
it means that the problem analysis and case research are crucial in learning design, in
order to improve and train students’ thinking skills.

3.2 Initial ability

The student’s initial ability refers to the level of the knowledge obtained at the early
stages of learning. The data were obtained by conducting an initial pre-test questions
given to student. The questions covered three subjects such as Language, Science, Cul-
tural Arts, and Crafts. The subjects had quite specific characteristics in terms of sci-
ence, in order to analyze the initial abilities possessed by students in the subject. These
observations were taken into consideration in developing multimedia-based mobile
learning. The characteristics of the selected learning materials supported the develop-
ment of other abilities. Language subject was the basis for students to be able to fol-
low other subject matter. This encompasses reading, writing, listening, and presenting
skills which were the basis for self-development in any other materials. Furthermore,
Science subjects had specific characteristics in optimizing students’ abilities in certain
field, exploring a concept in formulating problems, collecting data, and concluding the
issues. Art and culture subjects provided students to develop creativity values and psy-
chomotor domain. The data showed the average score of students on the three subjects
above and below 50%.

Additionally, data of students’ entry behaviour was gathered through pretest ques-
tions. The thematic learning is used in the Indonesian curriculum and many subjects
are combined into certain themes. According to the pretest results, the percentage of
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students that completed the test were 45% in Indonesian language, 32% in science, and
50% in Arts, Culture and Crafts (SBDP). Teachers determines the learning method by
observing students’ entry behaviour. For more details, the pretest results were displayed
in the following table:

Table 1. Data of students initial ability

No | Total Students Subjects Average Score | Percentage Description
1 26 Indonesian 73 45% Below completeness
Language standard
2 26 Science 63 32% Below completeness
standard
3 26 Arts, Culture and 75 50% Below completeness
Crafts (SBDP) standard

Based on the table above, average student completion rate is below 50%, indicating
very low. This was because students tend to only complete assignments without fully
understanding the material. The higher completeness in the SBDP was because the
questions asked tend to be rote, therefore, students obtain their answers by searching
the internet or asking their parents. The low entry behaviour drives the need for authen-
tic approaches and real-world activities using mobile learning-based multimedia.

3.3  Student’s learning style

Learning style is the key element to be analyzed in designing mobile learning-based
multimedia. The concept of multimedia is a combination of the whole student’s learn-
ing styles. The variety of media presented in series and accessible on a smartphone
needs to focus on student’s learning styles and produce meaningful learning design.
There are three learning styles, namely visual, audio, and audio-visual. The question-
naires that encompass students’ behaviour and activities were used for data collection.

Table 2. Visual learning style

No Indicator Percentage
1 I like to learn by reading the teachers’ instructions 61%
2 I prefer to learn by observing concept maps 65%
3 I enjoy learning by watching videos shown by teachers in front of the class 57%

According to the data above, the factors that influence authentic learning and real
world activities include the visual learning style, in which students prefer to read the
teachers’ instructions, observe concept maps, and enjoy learning through watching vid-
eos. Based on the questionnaire distributed, the following information was obtained:
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Table 3. Auditory learning style

No Indicator Percentage
1 I prefer to play than watch television 50%
2 1 like listening to the teachers’ explanation 50%
3 I like to do instructions directly from teachers or parents 50%
4 1 feel disturbed if I study in a noisy environment 57%
5 1 like listening to learning audio 53%
6 1 like to discuss and learn with my parents or other people 65%

From the data presented above, the most important factor in the auditory learning
style is that students enjoy listening to educational audio, as well as discussing and
gaining information with their parents or other people.

Table 4. Meaningful learning

No Indicator Percentage
1 I understand the material presented with a concept map 61%
2 I like learning with real activities at home and school 53%
3 I like the teachers’ explanation 50%
4 I like the material presented with videos, figures, or graphics 65%
5 1 like the material presented with relation to daily life 61%

Meaningful learning is defined as a concept that connects the newly acquired informa-
tion to the relevant, in a cognitive structure. It is closely related to authentic approaches
created by teachers and applying them into the real world activities. According to the
questionnaire, the supporting factors for meaningful learning are as follows: 1) learning
presented with concept maps, 2) academic materials associated with videos, figures,
and graphics to support students learning, 3) studying with friends or parents, resulting
in scaffolding activities or providing assistance to students, and 4) activities designed
are relevant to the daily life affairs, making them more meaningful for students.

To identify the predominant factors in the preparation of authentic learning designs
and real world activities, the validity and reliability tests were performed:
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Table 5. Questionnaire validity test

Learning Style | Indicator Validity
Auditory Skill
Al 0.740
A2 0.719
A3 0.630
A4 0.732
A5 0.771
A6 0.858
Visual Skill
Vi 0.880
V2 0.828
V3 0.847
Meaningful Skill
K1 0.796
K2 0.792
K3 0.737
K4 0.751
K5 0.735

Based on the data presented above, the questionnaire distributed to students was
valid, with indicators scoring greater than 0.600. Furthermore, the questionnaire’s reli-
ability was examined and the following information was obtained:

Table 6. Questionnaire’s reliability test

Cronbach’s Alpha Rho_A Composite Reliability Average
Auditory Skill 0.838 0.846 0.881 0.554
Meaningful Learning 0.820 0.823 0.874 0.581
Visual Skill 0.817 0.850 0.888 0.726

As shown in the table, the questionnaire was deemed reliable with the Cronbach’s
Alpha value of above 0.7, and the composite Reliability value greater than 0.7. The
questionnaire is reliable, meaning that it produces consistent results while administered
to the respondent multiple times.

Furthermore, the data were processed using a factor analysis model, yielding the

following results:

Table 7. Factor analysis model

Original Sample Standard Deviation T-Statistic P Values
Auditory Skill 0.714 0.717 0.110 6.463 0.000
Visual Skill 0.274 0.273 0.119 2.308 0.021
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According to the data presented above, the T-Statistic value, for each category,
namely auditory and visual skills, is greater than the T-table of 1.70814. However, the
auditory learning style, with a T count of 6,463 is one of the factors that most strongly
influence meaningful learning.

Furthermore, an analysis of the relationship between each factor was performed as
follows:

Vi
11,654
V2 46510
416856
V3
Visual Skill
2.308 K1
.
8.201 K2
9658~
+-5.102 % K3
Al %;5.5115,
= L : P 6121 K4
A2 6.690 6.463 Meaningfull —A
A L f K5
5557 earning
i +4.130
+5.395
AL 891
As 11263 4 dio skill
'
A6

Fig. 2. Loading factors of indicators supporting meaningful learning

According to the loading factor above, the most dominant indicator in the visual
skill is that, students are happy when teachers give learning instructions, and they enjoy
watching presented educational videos. This is the relevant activity with mobile learn-
ing-based multimedia feature to engage all students in the whole activities. Further-
more, the predominant point in auditory skill activities is carrying out physical tasks,
studying with friends and parents, because there are discussions and activities, such as
listening to opinions. The most prominent indicators of meaningful learning are that,
students prefer to learn using concept maps, through videos, figures, or graphics, and
by using materials associated with daily life activities.

4 Discussion

The development of mobile learning-based multimedia is a crucial aspect of interest
and needs to be developed, because it considers more supporting factors. The first fac-
tor is the students’ characteristics cognitive thinking, and the results showed that it had
developed very well, and had shown above 60%, starting from creating problem formu-
lations, determining priorities, linking materials with relevant conditions, and finding
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issues sequences. This ability is the essential element in the development of mobile
learning-based multimedia using an authentic learning approach and real-world activ-
ities. The mobile learning-based multimedia provides a number of academic resources
which are presented systematically, and students are able to select the material pro-
vided, in relation to the competency level they aimed to achieve [27]. The thinking
logic and concrete ability play the key role in acquiring knowledge in the digital era.
Meanwhile, learning resources are accessible on the internet and it requires good cog-
nitive thinking and literacy skills to support learning activities.

This research also obtained data concerning the initial ability level of students in
learning process. It showed low level for the subjects of Language, Science, Arts and
Culture. After further observation, learning process required media and fun resources
as supporting characteristic of effective learning. The low initial ability obtained by
students was due to dense course load and less-mastering when it was taught conven-
tionally. The data of students’ initial abilities were obtained through the conventional
learning process, and there was no multimedia used. Material characteristics of Lan-
guage, Science and Cultural Arts subjects were made up of large and dense course load
as a result of learning projects that required logical and concrete cognitive thinking
abilities. The use of mobile learning-based multimedia required the ability to formulate,
solve, and conclude issues. Meanwhile, it is necessary to design mobile learning-based
multimedia equipped with assignments, case analysis, and learning videos to be ana-
lyzed by students. The use of multimedia helps to increase students’ motivation, read-
ing skills, and independence in learning [28].

The factors that support mobile device are closely related to meaningful learning,
which involves auditory and visual abilities. These activities were created for mobile
device by utilizing online modules and videos. Many factors were discovered as a result
of the research, including the fact that mobile device is performed using concept maps,
through videos, figures or graphics, and materials associated with daily life activities.
The use of mobile device is supported by the creativity possessed by students, in order
to learn more optimally, even though they are at home [29].

Online learning is designed using videos, in which students instantly follow at home.
In this case, the use of mobile learning strongly supports these activities which are
carried out directly and in real-time [24]. Mobile learning allows students to gather
knowledge from various sources and enabling the production of more meaningful
learning [30]. In addition, since students are known to be the digital native generation,
this type of learning should be developed from the age of basic education [31]. This
model is used anywhere with a variety of problem sources to increase social interaction
in the 21st century and assists students in actively solving problems in the real world
contexts [31][32].

The findings are found to be relevant to teachers and learning designers, in creating
authentic approaches and real-world activities, using mobile learning applications [33].
The authentic learning should be presented using a concept map, for the clarity of the
activities and links in the educational material presented by teachers [26]. One of the
benefits of mobile learning is that, students understand the entire concept of the infor-
mation, which gives them meaning [34], [35]. In mobile learning, one of the supporting
factors is the media, in the form of digital video [36], [35], [37].
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5 Conclusion

Based on the results and discussion, it is concluded that: 1) students have developed
logical and concrete thinking ability, however, they still achieved low level in the aca-
demic work, since conventional approach has not been implemented, and 2) the initial
learning abilities of students were low. Furthermore, some key elements in learning
styles, include providing concept map at the beginning of learning, using videos, fig-
ures and graphics, selecting real and familiar materials, which are known to support
academic process. It is recommended for teachers or learning designers to optimize and
take advantage of multimedia features, accessible online-materials, and learning appli-
cations on the internet, as supporting factors for effective academic work.
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