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Abstract. This study aims to describe the usefulness of multimedia for early
childhood education. Multimedia as a medium that facilitates and motivates learn-
ers in learning to be more interactive, effective, efficient, and interesting. With that,
learners are encouraged to have a positive motivation in learning to achieve auton-
omy, mastery of knowledge, and the main objectives in learning. Here, educators
act as facilitators for learners. Learning is centered on learners. Thus, learners
become more active and creative, and engage in the learning process based on
their needs and abilities. Authors use the Systematic Literature Review (SLR)
method to identify, evaluate, and interpret research relevant to multimedia learn-
ing topics for early childhood education. The use of the SLR Method can review
and identify journals relevant to multimedia learning and early childhood edu-
cation systematically while following the protocols that have been established in
each process. This method features relevant research questions related to multime-
dia and early childhood education. The results of the study in this paper show that
the use of multimedia makes learning meaningful and contributes positively to the
development of learners. Learners can achieve the expected learning goals. Mul-
timedia can be used to stimulate aspects of early childhood development such as
religious and moral values, physical-motor, cognitive, language, social emotional,
and artistic values.
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1 Introduction

Learning media is a way to teach students. Learning with multimedia can increase
student motivation. Motivation is a combination of autonomy, mastery and purpose [1].
The use of learning media helps students to learn independently, mastering knowledge,
and achieve learning objectives. Learning becomes meaningful for the development of
students.

Utilization of learning media functions as one of the domains in educational technol-
ogy studies. Technology that is integrated into learning can stimulate students to learn
in various ways and sources according to their conditions and needs. Because technol-
ogy aims to innovate, change, modify everything needed to meet individual needs and
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facilitate the learning process [2]. Therefore, students must have technological literacy
as the ability to understand the functions and works of technology. Technology that
literate learners characterized by the following three (3) characteristics: [2], namely (a)
Knowledge, namely the knowledge dimension of technological literacy includes fac-
tual knowledge and conceptual understanding of technology; (b) Capabilities, namely
the dimensions of ability related to one’s ability to use technology and carry out the
design process to solve problems, (c) Critical Thinking and Decision Making, namely
the dimensions of critical thinking and decision making related to one’s approach to
technological problems. Educational technology has five areas, namely planning, devel-
opment, utilization, management, evaluation [3]. One of the educational technology
domains that can be applied in learning is the use of media to facilitate students to learn
more effectively and efficiently. Utilization of media means using media as a learning
resource systematically [3]. Utilization of this media is very important to connect stu-
dents with learning resources. In addition, the use of media is related to the activity of
utilizing learning resources, preparing and guiding students so that they can interact with
learning materials, solve learning problems and assess student learning outcomes. [4].
Therefore, the use of media should be in accordance with the characteristics of students
who are learning.

Teachers can use multimedia as a medium in the learning process. On the other hand,
students can easily use multimedia because it is equipped with a control menu to choose
what they want in the next process [5]. Multimedia displays material with printed or
spoken words and visualized images [6-9]. In addition, multimedia is a combination
of several types of media to convey information sequentially and simultaneously in the
form of text, images, graphics, movies, video, audio, and animation in order to improve
students’ understanding and memory [8, 10, 11]. These media are integrated to convey
learning messages to students [12]. Multimedia is used as a tool and learning strategy
with the help of computers or other digital devices [13] by combining text, audio, video,
and animated images [14]. Thus, the learning process can be carried out in accordance
with the abilities, needs, interests, time, and increase the interaction of students with
learning resources [10].

Teachers are expected to use multimedia as learning resources, tools, and strategies so
that students can achieve learning objectives. Multimedia learning as a learning resource
can also be used at the level of Early Childhood Education (ECE). Because learning at
the early childhood education level has a special character, namely learning by playing
[15]. Therefore, the multimedia used in early childhood learning must be in accordance
with the stages of child development, so that it will be interesting and meaningful for
children. In addition, multimedia used in the form of text, images, video and audio
can stimulate children’s development aspects. The results of the study indicate that
the effective learning multimedia can encourage early childhood to think critically. In
addition, early childhood will have a strong sense of self-confidence in the learning
process [16]. With that, the learning multimedia used can produce meaningful learning
and help early childhood to achieve optimal learning goals [17]. Therefore, the study in
this article relates to multimedia learning and ECE, multimedia as a learning resource
and learning strategy; multimedia for early childhood learning.
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The study in this article relates to multimedia learning and ECE, multimedia as a
learning resource and learning strategy; and multimedia for early childhood learning.
Therefore, the important question that must be answered and analyzed in this literature
review article is what are the benefits of multimedia in learning and the benefits of
multimedia learning in ECE?.

2 Methods

The author uses the Systematic Literature Review (SLR) method to review, identify and
interpret relevant research results on multimedia learning and ECE systematically in
each process with three main stages [18, 19], namely, Stage 1. Planning stage which
consists of three steps (a) Identify the need for a systematic review, (b) Develop review
protocol, (c) Evaluate review Protocol; Stage 2. Conducting stage consists of five stages
(a) Search for primary studies, (b) Select primary studies, (c) Extract data from primary
studies, (d) Assess quality of primary studies, (¢) Synthesize data; and Stage 3. Reporting
stage, namely Disseminate results. Based on these steps, the authors formulate research
problems, identify relevant topics, assess the quality of the study, summarize the evi-
dence, and interpret all the findings in accordance with the purpose of this study, which
is to describe the concept of multimedia learning for ECE.

3 Result and Discussion Result

This article examines a number of research results on multimedia in learning; multimedia
as a learning resource and learning strategy; learning theories that underlie the develop-
ment and utilization of multimedia learning. Based on this study, the author discusses
learning multimedia for ECE.

3.1 Multimedia Learning and Early Childhood Education

Educational technology functions as a study and ethical practice to ease learning and
expand students’ performance by creating, utilizing and managing appropriate techno-
logical processes and resources [20]. By this action, it could be seen as an alternative
solution to produce an effective, efficient and fun learning that has a positive impact on
student performance. Multimedia, consists of words and pictures, serves as an alternative
medium to solve learning problems [9]. Interactive multimedia at first goal, can create
a quality learning environment to make students actively involved in learning activi-
ties. Multimedia integrates several media to present computer-aided learning materials
[21, 22], and present multidimensional information with two or more media such as
audio, visual, audio-visual, text, images, graphics, animation, applications and internet
media as well [23-26]. These media display learning messages interactively and pro-
vide feedback to students. Using multimedia, increases the involvement, understanding
and achievement students’ abilities in learning [27, 28], because students easily using
and determining the topic of learning. In addition, multimedia is useful for offering
experiences, and able to encourage students to explore their perceptions [29]. Moreover,
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multimedia facilitates students to acquire knowledge, skills, and experiences stored in
long-term memory. With displaying messages in the form of audio, animation, video,
text and graphics, colors, motion, images, learning becomes more interactive and mean-
ingful [30]. Multimedia learning is more focused on interactivity between users and the
media. So, students could learn individually, start and end learning process as they wish,
even repeat and master the learning material as a whole.

Early childhood educates and guides children from the age of 0 to 6 years old or
under eight years [31, 32]. ECE shapes the early children’s lives development. ECE
plays as an important stage for the personality, values, and basic attitudes development
to support critical thinking, emotional processing, and socialization throughout a child’s
life [33]. Therefore, ECE needs to be carried out in the form of play activities because
playing is considered as one of the most suitable and relevant methods for children.
[34]. Because, ECE aims to support child development holistically in various fields
of care and related education [16]. Therefore, early childhood education must be seen
as high quality to prepare the children entering a higher education stage [35, 36] by
stimulating six child development aspects, namely religious and moral values, physical-
motor, cognitive, language, socio-emotional, and artistic [25, 37]. These aspects are
integral, interrelated, and support each other. Every early childhood learning activity
must heed to those development aspects in a balanced way. Early childhood learning
process can be achieved completely if assisted by media and learning resources that
are relevant to child’s development. Multimedia can be used as an alternative media in
early childhood learning. Multimedia-assisted learning has a positive effect on children’s
learning outcomes, actively ask questions, and able to build new knowledge [38].

3.2 Multimedia in the Learning Process

As a tool, multimedia serves to optimize interaction between students, students and
teachers, the environment, and other learning resources. Thus, learning means a rela-
tively permanent process of behavioral transformation in learners with experience or
training through interaction [39]. Students need to interact because the main activity in
the learning process is about students learning themselves. By self-learning, students will
experience changes in knowledge, attitudes, behavior, and skills. Multimedia as a main
factor, helps children’s growth, development of psychological and behavioral changes
at all ages [40]. Since, multimedia learning can facilitate student learning activities.

Learning as a system, directs students in learning [41]. The learning system is
designed and structured to support the learning process and influence students inter-
nally. Therefore, conditions for learning are created by design so that students achieve
learning goals optimally. Here, meaningful learning is conditioned as the process by
which an individual acquires knowledge, skills, or builds understanding based on expe-
rience and practice from various sources [42]. On that basis, the learning process needs
to display the following principles: [4], namely: 1) learning as a form of experience and
effort to change student behavior; 2) learning outcomes appear in changes of students
behavior as a whole; 3) learning as a process; 4) the learning process encourages the
goal achievement. Thus, learning means the process of creating a conducive learning
environment.
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The learning process can be assessed optimally if the teacher succeeds in motivat-
ing students to experience changes in cognitive, affective and psychomotor aspects on
an ongoing basis. Multimedia learning could be applied as a strategy to help students
interact actively, increase creativity, and motivate students to be active in learning [43].
With the help of multimedia, students’ learning becomes interactive, productive, effi-
cient, effective, and interesting. Thus, multimedia usage in learning aims to overcome
students’ learning problems such as lack of enthusiasm, boredom, and lack of motiva-
tion. The use of multimedia as well, helps students to receive additional text information
(either in written or in oral form) about what is being learned [30]. Multimedia learning
combines and synchronizes all types of media with interactivity that is tailored to the
students’ conditions. With that, various forms of media could be assessed to make more
meaningful learning. Learning multimedia is equipped with a controller for users, so
they can choose the next activity according to their choice [44]. It combines all media
components in developed or designed based on learning theories and principles. With
that, multimedia learning is expected to improve the quality of learning, build knowledge
and skills [45], motivate and improve student learning outcomes [6, 46], learning will be
more productive, teachers are encouraged to make an innovation, help students to achieve
learning goals, visualize difficult material into conventional lectures or teaching aids,
and teach students to gain knowledge independently [47]. Multimedia works as a way to
convey learning messages in the form of knowledge, skills, and attitudes that stimulate
the thoughts, feelings, attention, and willingness of students at the end. As an alterna-
tive strategy, the use of learning multimedia will guide and facilitate students to learn
actively, experimentally, and optimally. It should be noticed; learners are the centers for
multimedia-assisted learning. Therefore, with the help of technology, multimedia-based
learning should be understood as a learning strategy to produce innovative, effective,
efficient learning and understand or serve the needs of students. Multimedia-assisted
learning requires high creativity in modifying the delivery of information or learning
messages to students both offline and online [16].

3.3 Learning Theory in the Use of Learning Multimedia

On the first basis, multimedia aims to facilitate students in learning. The learning theories
that underlie the use of learning multimedia are as follows:

First, Behaviorism. Behaviorism theory was developed by Edward Lee Thorndike,
Burrhus F. Skinner, Ivan Petrovich Pavlov and Albert Bandura [39, 42, 48]. Behaviorism
theory examines the basic concept of learning as a form of conscious student behavior.
If there is a stimulation, then the individual will show certain behavior. Behaviorism
emphasizes rewards and punishments as drivers of learning [49]. If the teacher provides
the right stimulus, then students can carry out learning activities appropriately and inten-
sively. In these learning activities, environmental conditions act as a stimulus to which
individuals must respond with certain consequences, both positive and negative.

Second, Cognitivism. The theory of cognitivism was developed by Jean Piaget with
a starting point in cognitive psychology to analyze mental processes and memory struc-
tures (cognition) in learning activities scientifically [39, 42, 48]. Cognition means the
process of acquiring, organizing, knowing, and using knowledge. Cognitive psychology
emphasizes that cognitive structure is related to an individual’s knowledge repository that
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includes long-term memory. This theory focuses on cognitive structure aspects to under-
stand an individual in seeking, processing, selecting, organizing, and storing knowledge
[49]. A person’s mental structure develops according to the cognitive development level.
The higher the level of person’s cognitive development, the higher the ability and skills
to process various information accepted from the physical and social environment.

Third, Constructivism. This theory was initiated by John Dewey with the democratic
learning concept, Jean Piaget with the idea that knowledge is a construction of one’s
activities or actions; Lev Vygotsky by giving place to the learning social aspect [39,
42, 48]. This theory emphasizes human activity to produce knowledge by giving mean-
ing according to experience in learning. Therefore, it emphasizes the learning process
importances rather than learning outcomes. If it runs well, it will get optimal results.
This approach is based on the reality that each individual has the ability to reconstruct
previous experiences or knowledge. Students need to build their own knowledge by
using the knowledge that already exists within them actively.

Fourth, Humanism. Carl Ransom Rogers originated the learning theory of humanism
(1902-1987) [39, 50]. This theory calls learning activities as activities that involve cog-
nitive, affective and conative psychic dimensions. It understands learning as an activity
that a person does to fulfill life needs or to facilitate the students’ needs. If students have
achievement motivation in learning, learning process has met the needs of students.

Fifth, Cybernetic Learning Theory. This learning theory is relatively new which
developed in line with the technology and information science development [51]. This
theory emphasizes the learning management significance as a teacher’s effort to help
students achieve their learning goals effectively. Cybernetic theory views learning as an
information process. Information systems determines the learning process. Then, it will
take place if the information system being studied is managed properly as well.

These learning theories could benefit teachers understand multimedia well.
Multimedia- assisted learning can help teachers find good ways of teaching [52]. Based
on these learning theories, the development and use of multimedia in learning need to
consider such things as (a) the stimulation provided must be bearable and realistic so that
students can give a positive response; (b) Learning media must help students to develop
through stimulation in the form of learning materials or content that is provided in a
complete and systematic way cognitively; (c) Media can encourage students involved in
building knowledge based on previously acquired knowledge actively; (d) Media is able
to serve students’ needs and conditions so that they are motivated to learn independently,
gain knowledge and achieve optimal learning goals; (e) The learning media developed
must be an effective information system for students.

3.4 Multimedia as Learning Resources and Learning Strategies

Educational technology has three basic principles in the development and utilization of
learning multimedia, namely a systems approach, a learner-oriented approach, and the
use of varied learning resources [53, 54]. The Association for Educational Communica-
tion and Technology (AECT) explains learning resources as all sources in the form of
data or people and certain forms that used by students in learning separately or in com-
bination to easy achieving learning goals [3]. Learning resources can be developed by
design and by utilization [55] to solve learning problems, facilitate learning, and improve
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student performance [56]. These learning resources include messages, people, materials,
tools, techniques, and the environment. The combination of software and hardware is
called learning media [9].

Multimedia as a learning resource is deliberately designed to help students achieve
learning goals, a means to convey information from learning resources (teacher- com-
municator) to the recipient of the message (student-communicant) [14]. To distribute
messages for students, learning multimedia functions as a medium in the form of sound
and image media (audio visual), or in the form of moving audio visuals, silent audio
visuals, motion visuals, silent visuals, audio and text [9, 57].

As amedium, multimedia facilitates students to carry out learning more meaningfully
and optimally [4]. Learner-oriented learning will be implemented only in a progressive
education system that refers to the philosophical concept of progressivism proposed by
William James, John Dewey, Hans Vainhinger and Ferdinand Shiller [58] by freeing
students how to think physically. With it, students are able to develop their talents and
abilities without being hampered by external influences. This principle emphasizes that
learning subjects in students who are potential to develop, be active, creative, innovative
and dynamic, while educators are facilitators, motivators and mentors only for students.
The progressive learning process will success if students learn concretely from their
environment by doing, observing, touching, smelling and touching real things, feeling
emotions from various phenomena, and not memorizing abstract things. This principle is
in line with Edgar Dale’s classification of learning media based on learning experiences.
This level of experience is called Edgar Dale’s Cone of Experience [23, 59]. Dale grouped
the levels of learning experiences sequentially from the concrete at the base of the cone
to the abstract level at the top of the cone as shown in the following figure 1:

People generally People are able to...
remember... (learning outcomes)
(learning activities)

Define List

10 % of what they read Describe Explain

20 % of what they hear / Hear \

View Images
30 % of what they see / 2 \ Demonstrate

/ Watch Videos \ Apply

o Practice

50 % of what / Attend Exhibitis/ Sites \
they see and hear y Watch a Demonstration A
70 % of what they / Participate in Hand-On-Workshop \ -
say andwrite / Design Collaborative Lessons \ Define
90 % of what / Simulate, Model, or Experience a Lesson \ g:ﬁ::te

they do / “Design/ Perform a Presentation - “Do the Real Thing \

Fig. 1. Edgar Dale’s Cone of Experience [23, 59]
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Based on the above study, multimedia is useful for learning resource and strategy to
optimize the learning process of students.

Discussions

Advances in technology have simplified the process of designing and presenting learn-
ing materials. Past research shown that technology has become an integral part of the
classroom and everyday life. Therefore, integrated technology in learning can facilitate
students to communicate, understand the concepts being taught, and implement knowl-
edge in real life [60]. That is, technology as a learning aid because it has the potential to
support the learning process of early childhood [61]. Multimedia as an alternative media
can be used in ECE to motivate students with a control tool that students use to choose
what is needed during the learning process [10, 62].

The use of multimedia in the right context can help psychomotor development and
strengthen the visual process of its users [63]. As a combination of media elements,
multimedia can accommodate the students’ learning needs who have different cogni-
tive abilities [64]. Here students can use computer-assisted learning multimedia to access
information or messages in the form of audio, visual, video, animation, or other features.
Multimedia that meets pedagogical and learning aspects can facilitate and improve stu-
dent performance [20], make students happy, attract attention to receive new knowledge
quickly, clarify the presentation of learning material, overcome the limitations of time
or space as well as the senses, make learning more interactive [52, 65, 66]. In addition,
multimedia-based learning increases curiosity, help learning activities and increase inter-
est of early childhood [65, 67], creating a positive classroom environment and increasing
early childhood participation [68], motivate and improve early childhood learning out-
comes [40], learning outcomes are more permanent or steady, and helping children who
miss learning materials [52, 65]. Multimedia usage in learning makes learning more
interesting and interactive because it integrates several media, efficient teaching time,
improves teaching quality, and takes place flexibly [40, 69]. Multimedia also present
complex objects or events that may occur sooner or later [70, 71]. In addition, mul-
timedia used in learning can develop early childhood critical thinking skills through
imagination, creation, and communication and improve children’s social development
and children’s preparation to enter the next level of education [65, 72].

Multimedia learning for ECE needs to be developed and utilized [73, 74] in accor-
dance with the stages of early childhood development, supports learning objectives, is
useful and has a double impact for both teachers and students as well as, from the inter-
ests of the institution, must be based on pedagogical aspects and educational studies,
childhood characteristics, quality and relevant to the objectives, physical requirements,
strong and durable, in accordance with the child’s world, simple, attractive and colorful,
related to children’s play activities, the duration is not too long, pays attention to the
balance between basic learning media and supporting materials in accordance with the
curriculum, and provides guidelines for information retrieval.

Multimedia used for ECE should be in accordance with the childs’ needs and condi-
tions, so that it will useful for optimizing growth and development. Developed or utilized
multimedia is expected to be able to prepare students to enter the next stage of education
[36]. Minister of Education and Culture Regulation 137 Number 14 concerning National
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Standards for ECE underlines that every ECE teacher needs to develop and utilize learn-
ing media for early childhood [75]. The use of media aims to overcome the limitations of
children’s experiences in the learning process [76], channeling messages from the sender
to the recipient of the message, stimulating the thoughts, feelings, concerns, interests,
and concerns of students so that learning runs optimally [14].

Multimedia learning can be an effective strategy in ECE if it involves teachers as
facilitators to support learning objectives [77]. Therefore, the selection of learning media
[73, 74] need to consider the characteristics of early childhood who have high spirits,
have not been able to distinguish between fantasy and reality, talk to themselves in a
loud voice, short concentration power, feel unable to be defeated and ready to accept
new challenges in any form, show empathy for others others and can talk about their own
feelings or those of others, feels safe lying, but gets angry when adults break promises,
lacks concentration, focuses on things that are interesting and close to their experience.

Based on the characteristics of this early childhood, multimedia learning for early
childhood can be classified into three [73, 74] namely visual media such as still images
(pictures of humans, animals and so on), audio media containing messages in auditive
form (can only be heard), and audiovisual media that can be seen and heard. These media
are integrated into multimedia so that they can present learning materials completely
and optimally, helping teachers to facilitate early childhood in the learning process [78].
The media used plays a role in creating interaction between early childhood and the
material being studied; increase learning motivation, increase children’s attention and
retention of learning materials. Therefore, the development and utilization of learning
multimedia must be in accordance with the developmental aspects and the level of
achievement of early childhood development [79]. Thus, multimedia-assisted learning
can serve the needs and conditions of early childhood and improve aspects of early
childhood development.

4 Conclusion

Multimedia is a medium that functions as a strategy and tool for teachers and students
in the learning process. With it, the learning process becomes more productive and
interactive. Students can understand the learning material well because it is presented
systematically and accompanied by contextual examples. Students can learn according
to their needs, abilities, and desires. Students become the center of learning, while the
teacher is the learning process facilitator. Meanwhile, multimedia can be used also in
the learning process at the level of ECE. The use of multimedia in learning aims to
stimulate the development of early childhood fundamental aspects. Because, learning
using multimedia allows for reciprocal interactions between teachers and students, with
fellow students, students with the environment and with learning media.

References

1. D. H. Pink, Drive : The Surprising Truth About What Motivates Us. 2011.
2. E. Garmire and G. Pearson, “TECH T TALLY AP PR OAC H E S TO ASSESSING
TECHNOLOGICAL,” Washingt. DC Natl. Acad. Press, 2006



106

3.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

S. T. Rahmat et al.

B. B. Seels and R. C. Richey, “Instructional Technology: The Defenition and Domains of the
Field,” in Washington DC: Association For Educational Communications and Technology
(AECT), 1994.

B. Warsita, “Pemanfaatan Perpustakaan Sebagai Pusat Sumber Belajar Untuk Meningkatkan
Kualitas Pembelajaran,” J. Teknodik, vol. XVI, no. 2, pp. 199-213, 2012.

R. Rachmadtullah, M. S. Zulela, and M. S. Sumantri, “Development of computer- based
interactive multimedia: Study on learning in elementary education,” Int. J. Eng. Technol.,
vol. 7, no. 4, pp. 2035-2038, 2018, doi: https://doi.org/10.14419/ijet.v714.16384.

R. E. Mayer, “Using multimedia for e-learning,” J. Comput. Assist. Learn., pp. 1-21, 2017,
doi: https://doi.org/10.1111/jcal.12197.

K. Masters, “Edgar Dale’s Pyramid of Learning in medical education: A literature review,”
Med. Teach., vol. 35, no. 11, 2013, doi: https://doi.org/10.3109/0142159X.2013.800636.
Z.Li and M. S. Drew, “Fundamentals of Multimedia, Second Edition,” New York Springer,
2014.

R. E. Mayer, “Multimedia Learning Second Edition,” United States Am. Cambridge Univ.
Press. New York, 2009.

R. Rachmadtullah, M. S. Zulela, and M. Syarif Sumantri, “Computer-based interactive
multimedia: A study on the effectiveness of integrative thematic learning in elementary
schools,” J. Phys. Conf. Ser., vol. 1175, no. 1, 2019, doi: https://doi.org/10.1088/1742-
6596/1175/1/012028.

M. D. Abdulrahaman, N. Faruk, A. A. Oloyede, N. T. Surajudeen-bakinde, and L. A. Ola-
woyin, “Heliyon Multimedia tools in the teaching and learning processes : A systematic
review,” Heliyon, vol. 6, no. June, p. e05312, 2020, doi: 10.1016/j. heliyon.2020.05312.
M. L. Ana Isabela Molina, Oscar Navarro, Manuel Ortega, “Evaluating Multimedia Learning
Materials in Primary Education using Eye Tracking,” Comput. Stand. Interfaces, 2018, doi:
https://doi.org/10.1016/j.csi.2018.02.004.

V. Costello, Multimedia Foundations, Core Concepts for Digital Design. Second Edition.
2017.

Smaldino Lowther Russell, “Instructional Technology and Media for Learning, Tenth
Edition,” United State Am. Pearson, 2014.

NAEYC and the Fred Rogers Center, “Technology and Interactive Media as Tools in Early
Childhood Programs Serving Children from Birth through Age 8,” Natl. Assoc. Educ. Young
Child. Fred Rogers Cent., no. January, pp. 1-15, 2012, [Online]. Available: http://www.naeyc.
org/positionstatements.

N.D. Choiriyah, Ilza Mayuni, “The Effectiveness of Multimedia Learning for Distance Edu-
cation Toward Early Childhood Critical Thinking During the COVID-19 Pandemic,” Eur. J.
Educ. Res., vol. 10, no. 3, pp. 1075-1088, 2022

R. E. Mayer, The Cambridge Handbook Of Multimedia Learning. 2014.

R. S. Wahono, “A Systematic Literature Review of Software Defect Prediction: Research
Trends, Datasets, Methods and Frameworks,” J. Softw. Eng., vol. 1, no. 1, pp. 1-16, 2007,
doi: https://doi.org/10.3923/jse.2007.1.12.

B. Kitchenham, O. Pearl Brereton, D. Budgen, M. Turner, J. Bailey, and S. Linkman, “Sys-
tematic literature reviews in software engineering - A systematic literature review,” Inf. Softw.
Technol., vol. 51, no. 1, pp. 7-15, 2009, doi: 10.1016/]. infsof.2008.09.009.

Alan Januszewski; Michael Molenda, “Educational Technology : A Definition with Com-
mentary,” United State Am. Taylor Fr. Group, LLC Lawrence, 2008.

P. D. M. E. A. Babiker, “For Effective Use of Multimedia in Education , Teachers Must
Develop their Own Educational Multimedia Applications,” TOJET Turkish Online J. Educ.
Technol., vol. 14, no. 4, pp. 62-68, 2015.


https://doi.org/10.14419/ijet.v7i4.16384
https://doi.org/10.1111/jcal.12197
https://doi.org/10.3109/0142159X.2013.800636
https://doi.org/10.1088/1742
https://doi.org/10.1016/j.csi.2018.02.004
http://www.naeyc.org/positionstatements
https://doi.org/10.3923/jse.2007.1.12

22

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Multimedia-based Learning for Early Childhood Education 107

N. Z. K. Mahilda Dea Komalasari, Bayu Pamungkas, Ahmad Mabruri Wihaskoro, Padrul
Jana, Ahmad Bahrum, “Interactive Multimedia Based on Multisensory as a Model of Inclusive
Education for Student with Learning Difficulties,” IOP Publ., 2019, doi: https://doi.org/10.
1088/1742-6596/1254/1/012057.

K. Masters, “Edgar Dale’s Pyramid of Learning in medical education: A literature review,”
Med. Teach., vol. 35, no. 11, pp. 1584-1593, 2013, doi: https://doi.org/10.3109/0142159X.
2013.800636.

E. Gartika, W. Rahayu, and E. Utomo, “Development of Interactive Mathematics Multimedia
Teaching Materials for Building Space in Class V Primary Schools,” Int. J. Educ. Vocat. Stud.,
vol. 1, no. 5, pp. 467-472, 2019, doi: https://doi.org/10.29103/ijevs. v1i5.1717.
Pushparatnam, D. A. Luna Bazaldua, A. Holla, J. P. Azevedo, M. Clarke, and A. Devercelli,
“Measuring Early Childhood Development Among 4-6 Year Olds: The Identification of
Psychometrically Robust Items Across Diverse Contexts,” Front. Public Heal., vol. 9, no.
February, pp. 1-11, 2021, doi: https://doi.org/10.3389/fpubh.2021.569448.

L. Gao, J. Song, X. Liu, J. Shao, J. Liu, and J. Shao, “Learning in high-dimensional multimedia
data: the state of the art,” Multimed. Syst., vol. 23, no. 3, pp. 303-313, 2017, doi: https://doi.
org/10.1007/s00530-015-0494-1.

Z.Xu, J. Yan, R. Y. Xu, and L. Mei, “Guest Editorial: Visual Multimedia Learning from Big
Surveillance Data,” Multimed. Tools Appl., vol. 76, no. 13, p. 14557, 2017, doi: https://doi.
org/10.1007/s11042-017-4828-1.

Q. Y. Cai, Effect of Multimedia Visual Aids Used for Teaching Chinese on PhilippineSec-
ondary School Students’ Learning Outcomes and Attitudes. 2018.

W. W. M. So, Y. Chen, and Z. H. Wan, “Multimedia e-Learning and Self-Regulated Science
Learning: a Study of Primary School Learners’Experiences and Perceptions,” J. Sci. Educ.
Technol., vol. 28, no. 5, pp. 508-522, 2019, doi: https://doi.org/10.1007/s10956-019- 09782-y.
S. Schwan, S. Dutz, and F. Dreger, “Multimedia in the wild : Testing the validity of multimedia
learning principles in an art exhibition,” Learn. Instr., no. February, pp. 0-1, 2017, doi: https://
doi.org/10.1016/j.learninstruc.2017.10.004.

V.-K. Kimberly A. Gordon Biddle, Ana Garcia-Nevarez, Wanda J. Roundtree Henderson,
“Early Childhood Education, Becoming a Professional,” Washingt. DC Sage Publ. Inc, 2014,
doi: https://doi.org/10.7748/ns.30.14.63.548.

Kjgrholt and H. Penn, Early Childhood and Development Work Theories, Policies, and
Practices. 2019.

N. Agnihotri, N. C. @verby, E. Bere, A. K. Wills, A. L. Brantsater, and E. R. Hillesund,
“Childhood adherence to a potentially healthy and sustainable Nordic diet and later over-
weight: The Norwegian Mother, Father and Child Cohort Study (MoBa),” Matern. Child
Nutr., vol. 17, no. 2, pp. 1-12, 2021, doi: https://doi.org/10.1111/mcn.13101.

United Nation Children’s Fund (UNICEF), “UNICEF’S Programme Guidance for Early
Childhood Development,” United Nations Child. Fund, pp. 1-36, 2017.

N. Rao, B. Richards, J. Sun, A. Weber, and A. Sincovich, “Early childhood education and
child development in four countries in East Asia and the Pacific,” Early Child. Res. Q., vol.
47, pp. 169-181, 2019, doi: https://doi.org/10.1016/j.ecresq.2018.08.011.

G. Kokkalia, A. Drigas, A. Economou, and P. Roussos, “School readiness from kindergarten
to primary school,” Int. J. Emerg. Technol. Learn., vol. 14, no. 11, pp. 4-18, 2019, doi: https://
doi.org/10.3991/1JET.V14111.10090.

Kemendikbud Republik Indonesia, ‘“Peraturan Menteri Pendidikan dan Kebudayaan Republik
Indonesia Nomor 146 Tahun 2014 Tentang Kurikulum 2013 Pendidikan Anak Usia Dini,”
Jakarta Kementeri. Pendidik. dan Kebud. Republik Indones., 2015, [Online]. Available: http://
paud.kemdikbud.go.id/wp-content/uploads/2016/04/Permendikbud-146-Tahun-2014.pdf.


https://doi.org/10.1088/1742-6596/1254/1/012057
https://doi.org/10.3109/0142159X.2013.800636
https://doi.org/10.29103/ijevs
https://doi.org/10.3389/fpubh.2021.569448
https://doi.org/10.1007/s00530-015-0494-1
https://doi.org/10.1007/s11042-017-4828-1
https://doi.org/10.1007/s10956-019
https://doi.org/10.1016/j.learninstruc.2017.10.004
https://doi.org/10.7748/ns.30.14.63.s48
https://doi.org/10.1111/mcn.13101
https://doi.org/10.1016/j.ecresq.2018.08.011
https://doi.org/10.3991/IJET.V14I11.10090
http://paud.kemdikbud.go.id/wp-content/uploads/2016/04/Permendikbud-146-Tahun-2014.pdf

108

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

S. T. Rahmat et al.

T. Lauc, G. K. Jagodié, and J. Bistrovi¢, “Effects of multimedia instructional message on
motivation and academic performance of elementary school students in Croatia,” Int. J. Instr.,
vol. 13, no. 4, pp. 491-508, 2020, doi: https://doi.org/10.29333/iji.2020.13431a.

S.K. Manggal; Shubhra Mangal, Learning and Teaching. 2019.

Z. Zulfitrah, “The Use of Multimedia Technology in Early Childhood Literacy,” inProceeding
of The International Conference of Early Childhood Education (ICECE 2019), 2020, vol. 449,
no. Icece 2019, pp. 76-79, doi: https://doi.org/10.2991/assehr.k.200715.015

Robert M. Gagne; Leslie J. Briggs; Walter W., “Principles of Instructional Design,” United
State Am. Harcourt Brace Co., 1992, doi: https://doi.org/10.1525/9780520341302-010.
Pritchard, Ways of Learning: Learning Theory and Learning Style in The Clasroom, Second
Edition. 2009.

N. Wahyuningtyas and N. Ratnawati, “Interactive Multimedia as Autonomous Learning
Resource in the South Slope of Kelud Mountain in Blitar Regency,” J. Educ. Pract., vol.
7, no. 29, pp. 168-171, 2016, [Online]. Available: https://www.iiste.org/Journals/index.php/
JEP/article/view/33608.

K. Komalasari and Rahmat, “Living values based interactive multimedia in Civic Education
learning,” Int. J. Instr., vol. 12, no. 1, pp. 113-126, 2019, doi: 10.29333/ji.2019.1218a.
Sharon E. Smaldino; Deborah L Lowther; Mims, Instructional Technology and Media for
Learning. Twelfth Edition. 2009.

Osman, W. Ahmad, J. Wan, and A. Che, “Educational multimedia app for dyslexia literacy
intervention : a preliminary evaluation,” Procedia - Procedia Comput. Sci., vol. 176, pp. 405—
411, 2015, doi: https://doi.org/10.1016/j.sbspro.2015.01.489.

K. D. S. Komalasari, “Value-based interactive multimedia development through integrated
practice for the formation of students’ character,” Turkish Online J. Educ. Technol., vol. 16,
no. 4, pp. 179-186, 2017, [Online]. Available: https://www.scopus.com/inward/record.uri?
partner]D=HzOxMe3b&scp=85031279461&origin=inward.

B.R. Hergenhahn; Matthew H. Olson, An Introduction to Theories of Learning, Sixth Edition.
2001.

Bates W A, “Teaching in a Digital Age, Guidelines for designing teaching and learning,”
TONY BATES Assoc. LTD VANCOUVER BC, p. 628, 2015.

S. Ranu Suntoro, Betty Mauli Rosa Bustam, “The Humanistic Learning Theory as a Learning
Approach in Overcoming Students Psychological Problems During the Covid19 Pandemic,”
Proceeding ICHELSS 2021, pp. 137-148, 2021, [Online]. Available: http://journal.unj.ac.id/
unj/index.php/hispisi/article/view/22189.

R. K. R. Omon Abdurakhman, “Teori Belajar dan Pembelajaran,” Insa. J. Pemikir. Altern. ...,
vol. 2, no. 1, pp. 103-113, 2015, [Online]. Available: http://www.ejournal.iainpurwokerto.ac.
id/index.php/insania/article/view/3651.

Guan, J. Song, and D. Li, “On the advantages of computer multimedia-aided English teach-
ing,” Procedia Comput. Sci., vol. 131, pp. 727-732, 2018, doi: 10.1016/j. procs.2018.04.317.
B. Warsita, M.Pd, “Pemanfaatan Perpustakaan Sebagai Pusat Sumber Belajar Untuk
Meningkatkan Kualitas Pembelajaran,” J. Teknodik, pp. 199-213, 2012, doi: https://doi.org/
10.32550/teknodik.v0i0.21.

R. M. Branch and T. A. Dousay, “Survey of Instructional Design Models,” United States Am.
Assoc. Educ. Commun. Technol., 2015, [Online]. Available: https://aect.org/survey_of_ins
tructional_design.php.

Januszewski, Educational Technology The Development of a Concept. Colorado: Colorado :
Libraries Unlimited., 2001.

Alan Januszewski; Michael Molenda, Educational Technology : A Definition With Commen-
tary 2008.

Mishra Sanjaya; Ramesh C. Sharma, Interactive Multimedia in Education and Training, vol.
2.2008.


https://doi.org/10.29333/iji.2020.13431a
https://doi.org/10.2991/assehr.k.200715.015
https://doi.org/10.1525/9780520341302-010
https://www.iiste.org/Journals/index.php/JEP/article/view/33608
https://doi.org/10.1016/j.sbspro.2015.01.489
https://www.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=85031279461&origin=inward
http://journal.unj.ac.id/unj/index.php/hispisi/article/view/22189
http://www.ejournal.iainpurwokerto.ac.id/index.php/insania/article/view/3651
https://doi.org/10.32550/teknodik.v0i0.21
https://aect.org/survey_of_instructional_design.php

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.
74.
75.

Multimedia-based Learning for Early Childhood Education 109

Hardjito, “Peran Guru Dalam Pemanfaatan Media Pembelajaran Ditinjau Dari Prespektif
Pendidikan Progresif,” J. Teknodik, vol. 8, no. 14, pp. 85-108, 2004, doi: https://doi.org/10.
32550/teknodik.v8i14.526.

B. Davis and M. Summers, “Applying Dale’s Cone of Experience to increase learning and
retention: A study of student learning in a foundational leadership course,” QScience Proc.,
vol. 2015, no. 4, p. 6, 2015, doi: https://doi.org/10.5339/qproc.2015.wcee2014.6.

J. Keengwe and G. Onchwari, “Technology and early childhood education: A technology
integration professional development model for practicing teachers,” Early Child. Educ. J.,
vol. 37, no. 3, pp. 209-218, 2009, doi: https://doi.org/10.1007/s10643-009- 0341-0.

J.. C. B. Howard P. Parette, “Instructional Technology in Early Childhood,” Sydney Brookes
Publ., 2013.

P. Leszczynski et al., “Multimedia and interactivity in distance learning of resuscitation guide-
lines: a randomised controlled trial,” Interact. Learn. Environ., vol. 26, no. 2, pp. 151-162,
2018, doi: https://doi.org/10.1080/10494820.2017.1337035.

S. Malik and A. Agarwal, “Use of Multimedia as a New Educational Technology Tool-A
Study,” Int. J. Inf. Educ. Technol., vol. 2, no. 5, pp. 468—471, 2012, doi: https://doi.org/10.
7763/ijiet.2012.v2.181.

K. S. Ivers and A. E. Barron, “Multimedia Projects in Education: Designing, Producing,
and Assessing,” United States Am. Libr. Unltd. Teach. Ideas Press A Div. Greenwood Publ.
Group, Inc., 2002.

K. Sudarsana, “Quality Improvement Of Early Childhood Education Through The Utilization
Of Multimedia,” J. Penjaminan Mutu, vol. 4, no. 2, p. 174, 2018, doi: https://doi.org/10.25078/
jpm.v4i2.571.

H. Munawaroh, A. Eka, Y. Widiyani, and R. Muntaqo, “Pengembangan Multimedia Interaktif
Tema Alam Semesta pada Anak Usia 4-6 Tahun,” J. Obs. J. Pendidik. Anak Usia Dini, vol.
5, no. 2, pp. 1164-1172, 2021, doi: https://doi.org/10.31004/0bsesi.v5i2.619.

Khamparia and B. Pandey, “Impact of interactive multimedia in E-learning technologies: Role
of multimedia in E-learning,” Enhancing Acad. Res. With Knowl. Manag. Princ., no. April,
pp. 199-227, 2017, doi: https://doi.org/10.4018/978-1-5225- 2489-2.ch007.

Z. Bhatti, A. W. Mahesar, G. A. Bhutto, and F. H. Chandio, “Enhancing Cognitive Theory of
Multimedia Leaning through 3D Animation,” Sukkur IBA J. Comput. Math. Sci., vol. 1, no.
2, pp. 25-30, 2017, doi: https://doi.org/10.30537/sjcms.v1i2.43.

J. Sirait, L. Sutrisno, N. Balta, and A. Mason, “the Development of Questionnaire To Inves-
tigate Students’ Attitudes and Approaches in Physics Problem Solving,” J. Pendidik. Fis.
Indones., vol. 13, no. 2, pp. 79-87, 2017, doi: https://doi.org/10.15294/jpfi.v13i2.10152.

D. Primamukti and M. Farozin, “Utilization of interactive multimedia to improve learning
interest and learning achievement of child,” J. Prima Edukasia, vol. 6, no. 2, pp. 111-117,
2018, doi: https://doi.org/10.21831/jpe.v6i2.19183.

M. P. Islamyati and 1. B. S. Manuaba, “Multimedia Interactive Learning in Science Subjects
for Grade Fourth Elementary School Students,” Indonesian Journal Of Educational Research
and Review, vol. 4, no. 2. p. 201, 2021, doi: https://doi.org/10.23887/ijerr. v4i2.39664.

S. Shilpa and M. Sunita, “A Study About Role of Multimedia in Early Childhood Education
A Study About Role of Multimedia in Early Childhood Education,” Int. J. Humanit. Soc. Sci.
Invent., vol. 2, no. 6, pp. 80-85, 2013.

T. Cep Unang W; Sumartini, Modul Guru Pembelajar Taman Kanak-kanak. 2016.

et. al. Muhammad Hasan, Media Pembelajaran. Klaten : Tahta Media Group, 2021.
Kemendikbud Republik Indonesia, ‘“Peraturan Menteri Pendidikan dan Kebudayaan Republik
Indonesia Nomor 137 Tahun 2014 Tentang Standar Nasional Pendidikan Anak Usia Dini,”
Jakarta Kemendikbud RI, 2014


https://doi.org/10.32550/teknodik.v8i14.526
https://doi.org/10.5339/qproc.2015.wcee2014.6
https://doi.org/10.1007/s10643-009
https://doi.org/10.1080/10494820.2017.1337035
https://doi.org/10.7763/ijiet.2012.v2.181
https://doi.org/10.25078/jpm.v4i2.571
https://doi.org/10.31004/obsesi.v5i2.619
https://doi.org/10.4018/978-1-5225
https://doi.org/10.30537/sjcms.v1i2.43
https://doi.org/10.15294/jpfi.v13i2.10152
https://doi.org/10.21831/jpe.v6i2.19183
https://doi.org/10.23887/ijerr

110 S. T. Rahmat et al.

76. R. Kurnia, Mahdum, Azriyenni, and P. S. Pernantah, “Development of Learning Media for
Early Childhood Based on the Mechatronics System,” Proc. 2nd Int. Conf. Innov. Educ., vol.
504, no. IColE, pp. 211-216, 2020, doi: 10.2991/ assehr.k.201209.221.

77. R.A.DoreandJ. M. Dynia, “Technology and Media Use in Preschool Classrooms: Prevalence,
Purposes, and Contexts,” Front. Educ., vol. 5, no. November, pp. 1-14, 2020, doi: https://doi.
org/10.3389/feduc.2020.600305.

78. N.E. Sari and D. Suryana, “Thematic Pop-Up Book as a Learning Media for Early Childhood
Language Development,” JPUD - J. Pendidik. Usia Dini, vol. 13, no. 1, pp. 43-57, 2019, doi:
https://doi.org/10.21009/10.21009/jpud.131.04.

79. Guslinda; Rita Kurnia, “MEDIA-PEMBELAJARAN-ANAK-USIA-DINI,” Surabaya CV
Jakad Publ., 2018.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.


https://doi.org/10.3389/feduc.2020.600305
https://doi.org/10.21009/10.21009/jpud.131.04
http://creativecommons.org/licenses/by-nc/4.0/

	Multimedia-based Learning for Early Childhood Education
	1 Introduction
	2 Methods
	3 Result and Discussion Result
	3.1 Multimedia Learning and Early Childhood Education
	3.2 Multimedia in the Learning Process
	3.3 Learning Theory in the Use of Learning Multimedia
	3.4 Multimedia as Learning Resources and Learning Strategies

	4 Conclusion
	References




