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Abstract Cognitive development is defined as a
change in behavior that results in individuals obtaining,
organizing, and implementing knowledge in reasoning
and solving problems. This research aims to analyze the
effect of multimedia learning and scientific approach on
cognitive development. This research uses experimental
quantitative research that divides research participants into
an experimental group and a control group. The results
show that there are differences in the mean scores of logical
thinking, symbolic thinking, problem-solving in the
pre-test and post-test where the post-test scores are higher,
so it can be concluded that the two treatments in the control
and experimental groups can improve children's cognitive
development. Furthermore, the gain score value shows that
the experimental group has a higher score meaning so that
the experimental group is better than the control group.
This is by the t-test which shows that the provision of
multimedia learning with the scientific approach given to
the experimental class is better than the control class which
only uses the scientific approach.
Keywords

Cognitive Development, Multimedia

Learning, Scientific Approach, Preschool

1. Introduction
Cognitive development is defined as a change in
behavior that results in individuals obtaining, organizing,
and implementing knowledge in reasoning and solving
problems (Gauvain, 2016). Piaget considers that thinking
is one of the differences between humans and animals that
comes from social interactions (Huitt, & Hummel, 2003).
Early childhood cognitive development is at the
motor-sensory stage (0-1.5 years) and the pre-operational
stage (1.5-6 years). In the motor-sensory step, knowledge
is obtained through the interaction of senses and motor
activity. In the pre-operational stage, children begin to
understand the world with signs and symbols; egocentric
thinking dominates with thoughts that cannot be changed
(Huitt & Hummel, 2003).
Cognitive development is one aspect that is sufficiently
considered in early childhood education. Good cognitive
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development is in line with parents who think that
children with high cognitive abilities are smart children
(Aisyah et al., 2019). This results in a high intensity of
learning that develops mental aspects in early childhood
education. Cognitive development in the 2013 Curriculum
is divided into three, namely: the ability to solve simple
problems in everyday life with flexibility and be socially
acceptable, implement knowledge or experience in new
conditions, the ability to think logically; recognize
differences, patterns, classification, initiative, planning,
identify cause and effect and be able to think logically,
Think logically: recognize differences, categories, patterns,
take the initiative, plan, and recognize cause and effect,
the ability to think symbolically; recognizes, mentions,
and uses the symbol numbers 1-10, recognizes the
alphabet, and can represent various objects in the form of
images (Yafie, et al., 2020)
The development of an increasingly modern era
encourages cognitive abilities to be packaged in
multimedia-based learning. The use of multimedia-based
learning media can provide valuable benefits in
developing aspects of child development in general and
developing mental aspects in particular (Yafie et al., 2020).
The use of multimedia in early childhood learning is
following the current development of science and
technology (science and technology). Multimedia-based
education is carried out by presenting more varied words,
images, and sounds. Images are modified to be more
attractive by turning them into charts, illustrations, videos,
or interactive illustrations (Mayer & Moreno, 2003). The
21st-century era makes early childhood inseparable from
the use of multimedia such as smartphones, televisions,
and VCD players and gadgets (Yafie, et al., 2020). The
use of multimedia-based learning is considered more
effective and efficient in developing children's cognitive
abilities because essentially learning by presenting images,
sounds, and words in a more attractive manner will make
it easier for children to think (Mayer, 2014).
Cognitive abilities are also defined as thinking skills
(de Ribaupierre, 2015). The brain will more readily accept
incoming information when it involves various senses
(Mayer, 2014). Multimedia learning by combining sound,
images, and audio into a more attractive form makes it
easier for children to receive information, allowing for
faster information processing. Yafie, et al. (2020) argue
that the existence of multimedia-based learning also
allows meaningful learning to occur because essentially,
each individual will be involved in education by taking
various relevant information received by the senses.
This is in line with the scientific approach principle,
which wants learning to be able to do 5M scientific
consisting of observing, asking questions, gathering
information, reasoning, and communicating. Multimedia
based learning media that combines audio, visual, and
audio-visual can make it easier for teachers to apply the 5
M Scientifics, which are considered appropriate media.

Early childhood is in the stage of iconic thinking;
(Children observe reality not directly, but through
secondary sources, for example, through pictures or
writing) and Symbolic; (Children make abstractions in the
form of theories, interpretations, analyses of observed and
natural reality, a person can have abstract ideas or ideas
that are influenced by the ability to speak language and
logic (Takaya, 2008)
Based on the above problems, learning media and
approaches that are following the needs and developments
of the times will be believed to increase the efficiency of
early childhood learning. This research was conducted to
analyze multimedia-based understanding and scientific
approaches to children's cognitive development. Early
childhood cognitive development, which is still in the
iconic and symbolic stage, causes children not to think
abstractly, so they need an appropriate medium and
approach to developing cognitive abilities.

2. Literature Review
2.1. Cognitive Development in Early Childhood
Considering that Indonesia is a country with relatively
high human resources, stimulation of cognitive
development needs to be given. We must manage human
resources adequately through consistent and sustainable
forms of training and education (Yafie, 2019). Children
have sensory sensitivity from birth to 3 years of age (Theo
& Martin, 2004). Cognitive potential in children
themselves has increased by 50 percent since age 4 and 80
percent since age 8 (Brown, 1989). In the cognitive
development theory introduced by Piaget (2002), it is
claimed that the theory of cognitive development is a
theory that describes how children respond to the world
and perceive objects and events around them. The concept
of further cognitive development is human thinking skills
in which focus, memory, reasoning, imagination, and
language are present (Papalia, 2007). As far as cognitive
development is concerned, the desired result for children
is that they can think objectively and critically, to have
explanations, to be able to solve problems and to identify
causal relationships in the solution of problems at hand
(Yamin and Sanan, 2010: 150).
Early childhood still needs to see what they're all about.
This great curiosity leads the children to search for facts
and to infer what they have been looking for (Rahayu,
Suryanti, Setiawan, 2019). The high desire for children
does not mean that teachers and parents are insensitive to
one another. On the contrary, proper stimulation of the
cognitive aspect is indispensable in this era. Children can
be stimulated by playing to suit their development
(Rahayu, Suryanti, & Setiawan, 2019). There are three
fields of general knowledge in the cognitive field: first,
the general knowledge area of science. Second, the idea of
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form, color, and scale. Third, the definition of numbers,
symbols of numbers, and letters (Rahayu, Suryanti,
Setiawan, 2019). To improve cognitive abilities in
children, the teacher must provide children with enjoyable
experiences in environments that are fun, healthy, and
relaxed by using techniques, tools, resources, media this is
easy to apply and motivates children to capture
information well (Reny, 2013) where the end aim of all
this is to allow children to have a greater chance of
continuing to grow. By providing children with direct
opportunities to carry out different learning activities, it
can be a way of improving cognitive systems (Fardiah,
Murwani, &Dhieni, 2020). Human intelligence experience
as part of a living organism will often evolve dynamically
and undergo rapid changes as the organism is more
biologically mature (Hergenhahn and Olso, 2008: 313).
Cognitive processes encountered by an individual can be
used to explain changes in the mind, intellect, and
language of a person (Mulyani, 2017).
The characteristics of cognitive development of
children aged 5 to 6 years include: being able to shape
something using clay, calling and counting numbers 1 to
20, recognizing the symbols of numbers, linking concepts
and symbols of numbers, being able to understand the
same concept as, larger, smaller, cause and effect,
showing the oddity of a picture, knowing the cause of
something that happens. Children need the advantages of
cognitive ability to improve their awareness of what they
see, hear, taste, touch, or smell through their senses.
Cognitive development is also known as thinking capacity
development or intellectual development in early
childhood education institutions such as kindergartens,
playgroups, and other similar educational institutions
(Sujiono, 2013).
2.2. Multimedia Learning
The use of technology in the learning world is
unavoidable. Based on the study submitted by eMarketer
(2015), more people have opted to spend more time
watching streaming videos than social media since 2015.
Meanwhile, Cisco forecasts that the global market for
video content on the Internet will rise by 80 percent in
2019. Industrial development is rapidly developing, such
as entertainment content on Youtube, Netflix, and social
media content for Facebook and education, such as school
sites or online courses. Technology advances affect
face-to-face learning. The first generation is still using the
conventional face to face. The second generation is users
of e-learning or distance learning, and the third generation
enjoys blended learning (Dang, Zhang, Ravindran &
Osmonbekov, 2016). Multimedia learning offers a middle
ground that becomes a solution for people who are limited
by the ability to process knowledge. This, in turn, has
given rise to several channel sources. One of the reasons
the learning process must be revolutionized is that the
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current generation is experiencing development and many
learning interactions are created in the form of online
interactions (Cholifah et al., 2019). Dual-channel
assumption means that humans process information
separately for visually depicted content and auditors
closely linked to dual-coding theory (Clark & Paivio,
1991).
In the cognitive theory of multimedia learning proposed
by Mayer (Mayer, 2005; Mayer & Fiorella, 2014), it is
claimed that if visual senses and auditory channels in
working memory are used at the same stage, optimal
learning will result. Research that increases the
distribution of visual attention in multimedia learning also
shows that creativity would be better in images if audio is
also applied to written text (Wiebe & Annetta, 2008). This
shows that the way students learn is influenced by the
audio help they get. The term multimedia learning by
Mayer (1997) is also specifically established, which
triggers the development of studies on the effects of
separate attention that will later form the Cognitive
Theory of Multimedia Learning (CTML) and the concepts
surrounding it (Mayer & Moreno, 1998). Mayer (1997)
further describes that when words and images are visually
displayed together, they can be used to describe the
cognition that can form the foundation of a person's
learning process.
In the late 1980s to early 1990s, early research on
multimedia effects established a new theoretical paradigm
that was useful for describing and predicting multimedia
learning, such as the integration of text and image
comprehension (Schnotz & Bannert, 2003). Besides, the
distribution of visual focus in evolving multimedia
learning is typically dominated by written text rather than
images (Schmidt-Weigand, Kohnert, and Glowalla, 2010).
The new Cambridge Multimedia Learning Handbook
addressed the role of collaboration, learning control,
generative images, and advanced concepts of multimedia
learning (Kischner, Kirschner, & Janssen, 2014; Leutner
& Schmeck, 2014; Scheiter, 2014). Student learning
outcomes may be connected to the processes they conduct,
such as their ability to quickly grasp the movement of text
and images when audio is introduced (Krejtz et al., 2012;
Liu et al., 2011). Researchers researching this can produce
results that reflect on the concepts of multimedia learning
possessed by individuals who are not only limited to
verbal knowledge (Adesope & Nesbit, 2012) but also
those linked to spatial skills (Höffler, 2010). Multimedia
learning focuses on language skills through machine
learning assistance (Abraham, 2008), through Virtual
Reality learning (Santos et al., 2014), as well as
interactive experiences encountered by learning
participants (Gegenfurtner, Quesada-Pallarès, & Knogler,
2014)). This will allow researchers and practitioners in the
field of multimedia learning to promote collective needs,
monitor students, provide input, and provide easier
examples through effective multimedia training in a
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detailed, meaningful, and engaging manner.
Many representations can be created from existing
learning materials into words and graphics to form a
relationship between verbal and visual knowledge that
encourages people to participate in active learning through
the use of multimedia learning technology (Clark &
Mayer, 2016). There is an effect between the determinants
of students’ behavioral intentions when using
multimedia-based learning with technology acceptance
and the advantages of multimedia (Lee and Ryu, 2013).
While multimedia learning is not widely used, the
cognitive processes of multimedia learning attract the
attention of several researchers (Desjarlais, 2017). Many
findings, evaluations, and self-assessments about the
processing of inferences are found in multimedia learning
(Rodrigues & Rosa, 2017). However, Mayer said that it
required measurements that specifically display cognitive
processes during multimedia learning (Mayer, 2017).
While multimedia learning has many concepts that are
derived from cognitive science assumptions, there is still a
lack of empirical evidence to act as a guideline for
cognitive processes. The onset of this deficiency stems
from the difficulty in measuring cognitive processes,
including multimedia components, cognitive load, and
visual appearance (Liu & Chuang, 2011).
2.3. Scientific Approach
The scientific approach is one of the learning processes
that provide children with a complete learning experience,
control, and strategy. This approach is so because the
learning process's design is based on concepts, laws, and
principles that carry through the stages of preparation
formulating a hypothesis analyzing data with various
techniques and producing ideas, rules, or regulations
Foorman (1997). In the process, this approach also
emphasizes learning activities carried out by students by
peering, asking questions, reasoning, and trying to make
conclusions (Feifer, 2008). This approach's characteristics
aa by involving scientific process skills to construct ideas,
laws, or principles of the cognitive processes presented
here in the future. This approach can stimulate children's
intellectual development, especially higher-order thinking
skills that affect child character (Lawson, 1999).
The hope of applying this scientific approach itself is to
understand that children have to understand various
scientific materials that are useful for application in
everyday life. This is because scientific learning can be
applied at all levels of education to introduce the concept
of daily life (Reilly, 2006). Through these conditions, it
uses expected that children can understand so that they
find out the source of observation information through and
not only passively receiving information (Lawson, 1999).
Scientific learning with an integrative thematic or
thematic approach will provide a child with a complete
and close learning experience. Children will understand

something entirely and avoid partial understanding, which
impacts children, which makes us solve daily problems in
various creative ways (Yafie, 2019: 2).
Yafie (2019: 110) states that Scientific Approach
Learning is essential to provide variety in teaching and
learning activities using various methods. For example,
experimentation, role-playing, responsibility, conversation.
Science does not mean learning about science, but a way
of knowing that is following established criteria and
involves children directly in a pleasant atmosphere
through providing full opportunities to try and discover
for themselves the results of the learning process carried
out (McCharty, 2005). Yafie (2019: 112) states that
learning can be categorized as scientific as the criteria
fulfill the following seven criteria:
1. The material given comes from a phenomenon or
fact, not imaginary, and can be thought of from the
logical cause
2. All explanations, responses, and discussions that are
created are objective and not subjective and deviate
from the flow of logical thinking
3. Learning that occurs can encourage and motivate
children to be critical, analytical, and appropriate to
identify, understand, solve problems, and apply what
has been obtained
4. Encourage children to think ca when faced with
differences, questions, and links to each other from
the material they have
5. Able to encourage and inspire children to develop
rational and objective thinking patterns when
responding to learning materials
6. Based on concepts, theories, and empirical facts,
which can be justified
7. Learning has clear and straightforward objectives but
is still easy to implement.

3. Method
3.1. Participant
This research uses experimental quantitative research.
The experimental design in this study is a nonrandomized
pretest-posttest control group design, that divides research
participants into an experimental group and a control group
using two groups that already exist in the natural situation
of the participants. The experimental group uses
multimedia learning with a scientific approach and the
control group uses only a scientific approach. This study
involved 60 Kindergarten child with age between 4-5 years
and 30 children in each group.
3.2. Procedure
a).

Preparation of learning plans with a scientific
approach. The learning plan is designed to improve
children's cognitive development. This learning plan
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b).

c).

contains topics, learning objectives, time allocation,
learning activities using the scientific approach, and
evaluation.
Development of multimedia learning. The developed
learning multimedia focuses on the topic of plants and
is developed by the developmental stages of children
aged 4-5 years. This multimedia learning has several
components such as material in the form of video,
animation, pictures, sound, and evaluation in the form
of games and quizzes (multiple-choice, sequences,
matching, true and false, and word bank).
Preparation of research instruments. The research
instrument is used to measure cognitive development
which is modified from the cognitive assessment
scale (Rao, et al., 2014) which consists of including
IQ, language, logical thinking, symbolic thinking,
executive functions, problem-solving, and academic
achievement. In this study, researchers will only take
three aspects, namely logical thinking, symbolic
thinking, and problem-solving. The instrument is
measured using 4 scales consisting of 4 (very good), 3
(good), 2 (sufficient), and 1 (less).

d).

Doing a pre-test. The pre-test was carried out to
determine the cognitive level related to plant topics in
the control group and the experimental group before
being given treatment. The pre-test was carried out by
conducting observations and closed interviews to find
out the child's initial knowledge related to the topic
and learning objectives, namely the parts of plants,
shapes, colors, and tastes of fruits.
Implementation of learning. The learning
implementation in the control group used the
Scientific Approach while the Experiments group
used multimedia learning with a scientific approach.

e).

Table 1 shows that there are 6 (six) steps that must be
applied in the scientific approach which include observing,
collecting information/experimenting, asking, associating /
processing information, communicating, and evaluating.
f). Post-test. Post-test was carried out by conducting
observations and closed interviews to determine
cognitive development with the topic and learning
objectives, namely the parts of the plant, the shape,
color, and taste of the fruits.

Table 1. Learning activity
Learning activity
Scientific approach activity

Observe

Gather
information/experiment

question and ask
Associating / processing
information
Communicating
Evaluation
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Control group
(Scientific Approach)
Children observe the explanation of the
subject matter from the teacher with learning
resources from books
Children learn outside the classroom (in the
school garden) to gather information about
plants
Child experiments with the texture, color,
taste, and size of plant parts
Teacher and child do questions and ask each
other regarding plant subject matter
The child collecting groups the parts of the
plant according to the same texture, color,
taste, and size categories
Children practice planting plant seeds in
discussions with their friends
Draw leaves and fruit shapes
Fill out the child's worksheet

Experiments group
(Multimedia Learning with Scientific Approach)
Children observe the explanation of the subject matter
from the teacher with learning resources from
multimedia learning
Children learn outside the classroom (in the school
garden) to gather information about plants guidance by
multimedia learning
Child experiments with the texture, color, taste, and size
of plant parts guidance by multimedia learning
Teacher and child do questions and ask each other
regarding plant subject matter accompanied by examples
from multimedia
The child collecting groups the parts of the plant
according to the same texture, color, taste, and size
categories
Children practice planting plant seeds in discussions with
their friends
Draw leaves and fruit shapes
Play game, puzzle, and quiz in multimedia learning
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Table 3. Homogeneity Test

3.3. Data Analysis
Data analysis uses an independent sample t-test which is
a comparative test or different test to find out whether there
is a significant difference mean between two independent
groups on the interval or ratio data scale. The two
independent groups referred to here are two groups that are
not paired, meaning that the data sources come from two
different subjects. The hypothesis of the independent
sample t-test is accepted if the significant value is smaller
than 0.05 (p <0.05). This means that there is a difference in
variable Y (cognitive development between the control
group and the experimental group). Before the t-test is
carried out, the variance similarity test (homogeneity) and
the normality test is carried out. The normality test is
carried out to see whether the data sample is the normal
distribution or not. Normality testing is carried out by
looking at Value on Kolmogorov-Smirnov. Data is
normally distributed if the significance is greater than 0.05.
Similarity test of variance (homogeneity) with the F test
(Levene's test). Data is said to be homogeneous if the
significance is greater than 0.05.

4. Finding

Variable

Levene
Statistic

Sig.

Explanation

Cognitive
Development

1.143

0.153

Homogeny

Based on Table 3, it can be seen that the statistical
significance values of the Levene test are 1.143 and this
significant value is greater than the significance level of
0.05 (sig. (0.153 > 0.05). So it can be concluded that the
experimental group and the control group have the same
variance.
4.3. Hypothesis Testing
To test the effectiveness of multimedia learning with a
scientific approach to improving children's cognitive
development, the independent sample t-test was used. The
test results can be seen in Table 4.
Table 4. Pre-test-post-test
Pre-Test
Group

Control

The main results of this study are to know the
effectiveness of multimedia learning with a scientific
approach to the differences in the cognitive development of
children aged 4-5 years between the control group and the
experimental group. However, before analyzing the
hypothesis, the normality and homogeneity tests are first
carried out.
4.1. Normality Test
The data normality test in the control and experimental
group in this study used the Kolmogorov-Smirnov test
statistic using the SPSS program. The results of the
calculations are presented in Table 2.
Table 2. Normality Test
Group

Asymp.sig (2-tailed)

Explanation

Control

0.738

Normal

Experiment

0.467

Normal

The results of the calculation show that the value of the
Asym.Sig. (2-tailed)> 0.05 so that the cognitive
development data in the experimental group and control
group are normally distributed. Thus, it can be concluded
that the distribution of data in the two groups is normally
distributed.
4.2. Homogeneity Test
A homogeneity test is used to find out whether the data
have the same variance (homogeneous) or not.

Experiment

Post-Test

Gain

Variable
Logical
thinking
Symbolic
thinking
Problem
solving
Logical
thinking
Symbolic
thinking
Problem
solving

M

SD

M

SD

M

SD

2.17

0.41

3.11

0.49

0.94

0.11

2.24

0.38

3.09

0.42

0.85

0.14

1.89

0.28

2.99

0.32

1.10

0.09

2.21

0.37

3.67

0.38

1.46

0.16

2.19

0.39

3.77

0.37

1.58

0.17

1.88

0.30

3.34

0.32

1.46

0.08

In table 4 it is known that there are differences in the
mean scores of logical thinking, symbolic thinking,
problem-solving in the pre-test and post-test where the
post-test scores are higher, so it can be concluded that the
two treatments in the control and experimental groups can
improve children's cognitive development. Furthermore,
the gain score value shows that the experimental group has
a higher score meaning so that the experimental group is
better than the control group.
Table 5. t-test
Cognitive development
Variable

t-statistic

Sig.

Explanation

Logical thinking

2.834

0.000

Significant

Symbolic thinking

3.045

0.000

Significant

Problem solving

2.352

0.000

Significant

The results showed that sig. (2-tailed) is smaller than α =
0.05 (sig. 2-tailed = 0.000 <0.05), so H0 is rejected.
Because H0 is rejected, it can be concluded that there are
differences in cognitive development (logical thinking,
symbolic thinking, problem-solving) of children aged 4-5
years between the control group and the experimental
group. This shows that the provision of multimedia
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learning with the scientific approach given to the
experimental class is better than the control class which
only uses the scientific approach.
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potential benefits for children, and when used
appropriately, they include 1) supporting cognitive and
emotional development, and the development of children's
social skills and cooperation; 2) helps in the emergence of
letter recognition and mathematical thinking, 3) becomes a
medium for play, 4) enhances and strengthens the
5. Discussion
relationship between children and adults, or provides adults
Cognitive abilities are needed by children to develop with new ways to gain insight into children's thinking
their knowledge of what they see, hear, taste, touch or based on their needs, thus providing opportunities for
smell through their five senses which are useful to support better learning, 5) Facilitating the emergence of "new
other aspects of development such as motoric, social, talent" or "multiple intelligence" in children (Hill &
emotional, and moral (Wieman, 2007). Aspects of Broadhurst, 2001).
cognitive development involve the ability to think
The application of science will feel more real and
creatively in solving problems and are automatic in speed meaningful if the application is close to the child's entire
in finding new solutions in routine processes. Thus life. Children learn about real-world simulations through
education should help children hone skills in computer-based tasks; They are accustomed to utilizing
problem-solving, critical thinking, and creativity that is cognitive mechanisms and gradually building knowledge
useful when the child is an adult (Ramdhani, Usodo, & with technological facilities in the form of situational and
Subanti, 2017). Cognitive abilities, especially those related visual cues. From here, children can develop ideas,
to
logical
thinking,
symbolic
thinking,
and exercise, interact, collaborate, be creative, and finally learn
problem-solving, are very suitable to be developed with a (Grantham-McGregor et al., 2007). Preschoolers today
scientific approach (Reid, 2008). Through the application enjoy much easier interaction with the support of many
of a scientific approach in the learning process, early emerging technology companies. The latest research in
childhood will acquire and understand scientific 2012 concluded that tablets have increased with the highest
knowledge (Sari, et al., 2018).
users being early childhood aged 4-14 years (Li et al.,
The scientific approach in the learning process is 2010). Researchers concluded that learning activities could
designed so that students actively construct concepts, laws, improve reflective thinking skills and allow children to
or principles through the stages of observing (to identify or analyze and plan information scientifically if designed
find problems), formulate problems, propose or formulate appropriately. The use of computers at home and school
hypotheses, collect data with various techniques, analyze affect the improvement of an eye and hand coordination
data, draw conclusions and communicating found concepts, (Lee, et al., 2016). Problem management skills, spatial
laws or principles (Bensley & Murtagh, 2012). The cognition, spatial representation, iconic skills, and visual
scientific approach provides understanding to students in attention skills when using children's computers, cell
recognizing, understanding various materials using a phones, and video games also improve computer use. The
scientific approach, that information can come from effectiveness of digital media compared to traditional
anywhere, anytime, not depending on unidirectional media is more effective when used to hone cognitive skills.
information from the teacher (Camuffo, et al., 2020). The Children are also more able to develop memory skills when
scientific approach is very effective in shaping the using computers than learning to use media without
development of attitudes, skills, and knowledge of students. technology (Johnson & Mayer, 2010).
Through this scientific approach, students are invited to
Learning multimedia was chosen because it has unique
observe, ask, reason, formulate, conclude, and advantages compared to other media. According to (Homer,
communicate so that students can correctly master the Plass, & Blake, 2008) these advantages include: (1) mixed
material being studied well. The introduction of the media, integrating various existing conventional media
scientific process for early childhood is done by involving into one type of interactive media. Cognitive and language
children directly in activities, namely doing, experiencing learning in schools certainly requires more than one media,
information search by asking, and finding out answers to both visual and audio media, with multimedia these media
understanding the world with amazing ideas. Scientific can be packaged in one form; (2) user control, allowing
learning in early childhood is very important for many users to browse teaching materials according to their
aspects of child development, especially cognitive abilities and background knowledge. Children can access
development (Cangelosi & Parisi, 2002).
the material they need and process information
In addition to a scientific approach, the use of independently, so that information absorption will be more
multimedia learning can also improve children's cognitive effective (Brunken, Plass, & Leutner 2003). (3) Simulation
understanding. Several research studies show that and visualization, with animation, simulation, and
computers with multimedia components can improve visualization technology, users will get more real and
children's cognitive (Vosniadou, et al., 2001). Several abstract information. For children, new information is still
studies have shown that the use of technology has many in the form of something abstract, for that we need media
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that can be used to help absorb the information; (4)
different learning styles, multimedia has the potential to
accommodate users with different learning styles. Children
have different learning styles. Children with a tendency to
auditory learning styles can absorb information when using
audio, visual media using images and videos, kinesthetic
with movement. Multimedia can combine the media used
so that differences in children's learning styles can be
resolving (Mayer, 2014).
The use of interactive multimedia learning in the
classroom is supported by the results of research conducted
by Mayer (2014) which states that multimedia has obtained
many benefits from its use. Learning gain is 56% greater,
learning consistency is better 50-60% and content retention
is 25-50% higher (Alemdag & Cagiltay, 2018).). Based on
the results of these studies, learning multimedia can be said
to be a medium that has enormous potential in helping the
learning process. Children aged 4-5 years (group A) have
developmental achievement targets that must be achieved
in learning in kindergarten. To achieve this target requires
stimulation of these aspects through learning activities with
the concept of learning while playing. In this study, the
developed multimedia is aimed at stimulating children with
cognitive and language aspects following the applied
curriculum and problems that occur in kindergarten. The
developed multimedia is expected to be able to provide
unique stimulation in the form of attraction and motivation
in learning (Anmarkrud, Andresen, & Bråten, 2019).

6. Conclusion
The results showed that there are differences in the mean
scores of logical thinking, symbolic thinking,
problem-solving in the pre-test and post-test where the
post-test scores are higher, so it can be concluded that the
two treatments in the control and experimental groups can
improve children's cognitive development. Furthermore,
the gain score value shows that the experimental group has
a higher score meaning so that the experimental group is
better than the control group. This is by the t-test which
shows that the provision of multimedia learning with the
scientific approach given to the experimental class is better
than the control class which only uses the scientific
approach.
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