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ABSTRACT

The purpose of this study is to improve science activities through STEAM approach using Camtasia videos that can display
various science activities in early childhood education. Ten children aged 5-6 years old were the participants in this research using
classroom action research with two cycles as the method. Various videos of scientific activities were played and applied into the
learning activities. The results show that the children’s prior comprehension on science subject were quite low. Meanwhile, in the
cycle I, the average of children science activity score was 58.42% to become 72.89% in the cycle II. Additionally, throughout
these science activities children were not only improving their comprehension toward scientific process and results but also
internalizing some science attitudes, and importantly, they felt motivated and excited when STEAM approach with the videos
shown at the beginning of learning were playing in the learning activities because it can combine science, technology, and arts in

one activity.
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Introduction (Times New Roman, bold, 12)

Education is a key milestone for determining the
fate of a nation. Education provides a plenty of
opportunities and competencies for students to
face the challenges of globalization. In order to
encounter the future competition, Indonesian
government has provided many educational
institutions at different stages for preparing
students to be global citizens. Therefore, the ideal
figure of future education in Indonesia is more
equitable and inclusive (Minister of National
Education, 2014).

Education has rapidly changed in schools and
colleges. The progress of information and
communication technology (ICT) is one of the
factors of change in the education system in
Indonesia and the world. Currently, technology
has an essential role for educational process and
also provides direction in the development of the
world of education. In the history of educational
development, information technology is part of
the media used to convey massages of knowledge
to many people, ranging from printing technology
several centuries ago, such as printed books, to
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telecommunications media such as, sound
recorded on cassettes, videos, television, CD and
learning through the internet (e-learning) (Arsyad,
2002).

In educational institutions, teaching and learning
activities are always presented, where students
learn and teachers teach subject in the classroom
(Dwiyogo, 2008). In conventional learning, the
implementation of learning involves three main
components, namely: teachers, students, and
materials. The contents that student learn have all
been written in the textbook. Teacher’s task is to
deliver the contents or materials to students. To
examine whether students have understood what
has been taught and will be taught, students will
be assessed through testing and structured
assignments given by the lecturer or teacher.

According to Hosnan (2002), active learning is a
learning activity using all potentials possessed by
students optimally, with the aim that they can
achieve satisfying learning outcomes based on
their personalities and characteristics. This is in
line with Government Regulation No. 58 of 2013
concerning the learning process that changes
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passive learning patterns into active-seeking
learning where students actively build their
knowledge which is reinforced by a scientific
approach as the learning models (Mendikbud,
2014).

Literature Review

The use of multimedia is not only for independent
learning, but also for solving problems in groups.
Multimedia learning can make students practice
the ability to think critically and creatively in
solving a problem individually or in groups
(Winarto et al, 2009) According to Kustiono
(2010), the word “multimedia” can be interpreted
as a harmonious blend of various media both text
(regular and hypertext), images, graphics, audio,
video / film, and animation, which are
synergistically packaged to achieve certain goals
(learning). Whereas Winarto et al (2009), defines
learning multimedia as a combination of text,
images, graphics, animation, audio and video, as
well as interactive delivery methods that can
create a learning experience for students like in
the real life. Learning multimedia can be
interpreted as a multimedia application used in the
learning process. Multimedia learning is useful for
transforming messages (knowledge, skills, and
attitudes) and can stimulate student -choice,
feeling, attention, and decision so that the learning
process is intentional, purposeful, and controlled
(Daryanto, 2011).

In other words, multimedia can be used as media
that creates teaching materials in the form of
anything that can be enjoyed and studied by the
learner. In this case, the material is a science
activity at an early age that can be created in the
form of multimedia. In general, science is
everything that is amazing, something that is
found and considered interesting and gives
knowledge or stimulates people to know and
investigate it (Nugraha, 2001).

Surjono (2010) states that learning technology has
many benefits or advantages to solve education
and learning. One technology that can be used in
learning activities is Camtasia Studio. Camtasia
Studio (CASI) is a program that can display IT-
based learning media in the form of instructional
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videos that are equipped with material
descriptions, learning videos, pictures, animations,
diagrams, tables, and voice narration. This CASI
multimedia is not only can be accessed using
android through the storage of video files on the
smartphone memory, but also through YouTube,
Google Drive and Screencast.com applications
(Grotta & Grotta, 2013).

Science is one of subjects taught in the school
often faces challenges in delivering into an
innovative way. Teachers need supports to use
interesting teaching materials in order to motivate
student’s science activities (Haug, 2014).
Government Regulation Number 19 of 2005
Article 19 paragraph 1 concerning National
Education Standards explains that learning
process must be conducted to make students feel
interactive, inspiring, fun, challenging, and
motivating (PP No. 19 of 2005). Therefore, to
avoid uninteresting science activities, teachers
need to use teaching materials that are interesting
and can motivate children.

According to Wijaya, Dina, and Amalia, (2015),
the introduction of science to preschool students is
more emphasized on the process than the product
(facts, concepts, theories, principles, and laws).
The scientific process is known as the scientific
method, which broadly includes: 1) observation,
2) finding problems, 3) conducting experiments,
4) analyzing data and 5) drawing conclusions. For
kindergarten / early childhood students the science
process skills should be done simply while
playing. Science activities enable children to
explore various objects, both living and non-living
objects around them. Children can find the
characteristics of objects and other things through
exploration. According to Leeper (as cited in
Nugraha, 2001), the importance of developing
science learning is to make children have the
ability to solve the problems they face through the
use of scientific methods; hence children will have
scientific attitudes. Children obtain scientific
knowledge and information that can be trusted
based on appropriate scientific standards, because
the information obtained is the result of findings
and formulations which are their objective of
scientific principles. Science can make children
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become more interested to the things around their
environment.

Unfortunately, learning using technology is
seldom used and explored in the Early Childhood
Education. One of the reasons is because the
teachers are still unfamiliar with the use of IT,
especially in science activities. Research
conducted by Juniarti (2015) regarding the
readiness of using IT in kindergarten shows that
70% of teachers do not have the ability to operate
computers. Whereas 30% of teachers are able to
operate computers but only to just type some
school documents and administration. In addition,
student assessment in science learning often
focuses on cognitive learning outcomes only
rather than creating meaningful experience. As
explained Haug, (2014) that “student assessment
in the mathematics classroom often focuses on
cognitive learning outcomes”.

Science in Camtasia Studio Multimedia

Science is one of the aspects of development that
must be possessed by children aged 4-6 years in
other words at the age of preschool. In early
childhood education, children’s  scientific
activities are around the topics of the earth and the
universe (science), life sciences (biology), and the
fields of physics and chemistry studies
(Abruscato, 1974).

Figure 1 Camtasia Studio Program

The Camtasia Studio program has a variety of
interesting features that can facilitate the creation
of multimedia in the form of videos with the
addition of animation, images, music, and text that
attract attention in short period of time. In
addition, this program can record a computer
screen or PowerPoint presentation so that it is not
only an ordinary video but an instructional video
which is highly appropriate to be used in
developing children’s understanding of a whole
and holistic material.

Steps to create multimedia (Camtasia Studio) are
as follows:
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1) Download and install Camtasia Studio 8
software.

2) Open Camtasia Studio which is already on the
desktop.

3) Select the Record the Screen menu.

4) There are five icon parts, namely full screen
icon, custom screen, camera, and audio, and
record. You can adjust the screen size according
to our needs, for example to record the entire
desktop select the full screen icon. If you want to
add sound (audio) and the camera make sure the
microphone and web cam are connected to the
computer.

5) Then start recording all activities on the
computer by clicking the icon Rec.

6) When you finish recording, then just click the
STOP or F10 button on the keyboard to stop.

7) If you are satisfied with the recording results
and there is nothing to edit, click Produce and
then your recordings are produced directly
without editing process, you can also delete the
project if it feels unsatisfactory, but if you want to
edit first select save and edit.

8) To cut the video against the part that you do
not want move the cursor track on the part that
you want to throw away right click and select
split.

9) To give effect to the cursor select the Cursor
Effects menu.

10) When the video has been edited, the next step
is to produce the video.

11) Select the produce and share menu. Choose
what type of production you want, for example
you can choose MP4 with 1080p video quality.
Then select Next

12) Name the recording, then select Next and
Finish.

The schema of the steps to make CASI (Camtasia
Studio) multimedia in general can be seen in
Figure 2.

Figure 2. Steps for Using Camtasia Studio
Multimedia.

The Camtasia Studio (CASI) program can be used
to design teaching materials or in this case science
activities as an innovation in the learning process.
Permatasari (2016) explained that science and
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technology are important keys in facing
challenges in the future, with STEAM approach
that can support children’s scientific learning,
which can be taught in the environment,
classroom, laboratory, computer, websites, and
worksite. In line with this opinion, Grotta &
Grotta (2013) explains that multimedia refers to
technology that presents material in verbal and
visual form. Meanwhile, STEAM is an
abbreviation that consists of Science, Technology,
Engineering, Arts, and Mathematics. STEAM is a
package of learning in preschool that will be the
future skills and knowledge needed.

Camtasia media has some benefits in learning.
First, software Camtasia media is designed for
students that can provide quick and easy access
for teachers and educators in learning. Second,
when it uses for lecturers, it can be used as a
guidance and reference in implement the learning
activity, third, the Camtasia can provide
references and sources of videos as example of
how to implement scientific knowledge using the
STEAM approach through videos. Lastly, the
result of this study is to examine the use of
Camtasia media that is expected to contribute on

creating meaningful scientific activities for
children.

Based on the preliminary research, it is important
to develop STEAM-based multimedia studio in
early childhood science activities. Therefore, the
research question asked was how to improve
science activities through STEAM approach by
the use of Camtasia videos that displays various
science activities in early childhood education?

Methodology

In this study, the researchers used a class action
research, which was conducted in two cycles. The
participants were children aged 5-6 years old in a
kindergarten in Gorontalo city. The participants
were 10 children. The science activities focused on
mixing color and experimenting with air, water
and fire. The two topics are part of the curriculum
program. During these activities, researchers
prepared observation sheet based on the rubric that
was made to further documenting children’s
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experience in learning science through videos
related to the topic and activities.

Videos of science activities, for example mixing
color, were played to the children, in some
meetings, it played at the beginning of the
learning, in other meetings, it can be in the middle
or end of learning activities. It depends on the
activities and children readiness to watch videos.
After children watched the videos, they then did
the experiment based on what they have watched
on the videos.

The classroom action research has four steps to
conduct one cycle with Kemmis and Mc.Taagart’s
version (as cited from Wiriaatmadja, 2009). Those
stages are plan, act, observe, and reflect. Firstly,
planning means researchers construct inquiry
strategy or learning plan to undertake in this
research. Secondly, action is where researchers ask
questions that encourage children to say or do
what they already experience and understand, next
is observation, where researchers observe children
by asking some questions, record and document
children answers and respond. Lastly, it is
reflection, which means that to unpack the result
of each stage and find out which part needs to be
improved in the possible next cycle.

Instruments used in this research are based on
scientific approach that consists of five steps.
Those steps are observing, questioning, collecting
information,  processing  information  and
communicating their experiences.

Results

This research was conducted in two cycles, each
cycle had three meetings, and each meeting was
done by two researchers and a collaborator which
was a teacher helping with playing the scientific
videos. The level of completeness of each activity
is 81 points which is adjusted based on theories
and children’s conditions in the field. Each step is
discussed in the following.

Pre-Cycle

The iitial assessment was done on January 10,
2020 at the Kiddie Care School. In this initial
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phase, the researchers collaborated with teachers
in terms of conducting instrument assessment. The
scores from the two collaborators the would be
combined into the average grade for each child.
This initial assessment aims to determine the
initial conditions of scientific activity and
children’s comprehension.

Table 1. Initial Assessment Result of Pre-Cycle in
Children Science Activity

Child
No. | initial Score | Average | Info.

name
1. ATH 110 55 Less active
2. MA 85 40.25 Less active
3. HR 85 40.25 Less active
4, MG 91 45.5 Less active
5. ARF 75 37.5 Less active
6. LN 76 38 Less active
7. FQ 61 30.5 Less active
8. HF 90 45 Less active
9. GR 78 39 Less active
10. | YJ 88 44 Less active
Total 839 41.5 Less active

From the average score pre-cycle children’s
scientific activity based on the table above, if
presented in graphical form, the results are as
follows:

Graph 1. Science activity in pre-cycle

From the graph 1, there are a number of things
that need to be improved as a recommendation to
move to the next meeting in cycle I. When the
researchers did an initial assessment or early
observation, the researchers noticed that the
activities conducted were less varied, such as
introducing science to children was presented only
in the form of an ordinary illustration, talking
about the metamorphose of the butterfly but the
child was not shown directly or be able to
discover a butterfly, then in terms of knowledge,
the teacher still lacked or had minimal references
in conducting experiment in scientific activities.
Therefore, the process of studying science itself is
limited and lacking, although sciences is broad
which is everything that is in the earth, whether
living or non-living, can be used as scientific
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activity. These are life science, physics science,
biology, geology, and we can stimulate children
through a variety of simple activities.

Cycle 1

The results of the observations obtained from
researchers and collaborators on the science
activities are as follows:

Table 2. Results of children’s science activities in

cycle 1
Child Percentage
No. | initial | Score | Average (%) Info
name
1. ATH | 5155 | 73.77 6831 Quite
active
2. MA 466 66.69 61.75 Quite
active
3. HR 428.5 | 6134 56.80 Quite
active
4. MG 505.5 | 72.15 67.05 Quite
active
5. ARF | 415 59.56 55.05 Quite
active
6. LN 413 58.05 54.65 Quite
active
7. FQ 405 5791 53.63 Quite
active
8. HF 465 66.55 61.60 Quite
active
9. GR 419 5993 5548 Quite
active
10. | YJ 376 53.85 49.86 Quite
active
Quite
Total 4408.5 | 62.98 58418 active

Based on table 2, children’s scientific activity
scores have increased sufficiently well, where
from ten aspects observed and the number of ten
children, with the highest score was showed by
ATH where he got the average score 73.77 and
with the percentage of 63.81. Meanwhile, the
lowest score was YJ with the average score was
53.85 with 49.86%.

The graph 2 displayed average score of the
scientific activities can be seen as follows:

Graph 2. Average score of scientific activities in
cycle 1
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Furthermore, it is important to consider that
teacher should provide motivation or reward to
each child for their hard work and enthusiasm,
then teacher should explain all steps and its
purpose that would help children to understanding
the meaningful learning using the STEAM
approach.

Cycle 2

The cycle 2 was conducted in quite similar way
with the cycle I, there were four steps involve, it
begins with planning, observation, action and
reflection. Meanwhile, the average score of
children’s scientific activities conducted after
some changes and recommendation from the
previous cycle can be seen in the table 3.

Table 3. Children scientific activity result in cycle
I

Child Percen
No. | Initial | Score Average Info
tage %
name

1 ATH 697 99,44 91.06 Ver.y
Active

z2 | MA 6425 | 9093 84.10 | Very
Active

3 |HR g5 o630 | 8180 | Very
Active

4 MG 55 9720 | 9005 | Very
Active

> | ARE - lsggs |gag7r | 7777 | Ve
Active

6 | IN 580.05 | 8500 | /405 | Very
Active

7 FQ 569 80.90 74.85 Ver.y
Active

8 HF 642 9105 85.00 Ver.y
Active

9 GR 535 2305 77.05 Ver.y
Active

10 | YJ 520 74.55 68.05 active
61280 | 88.249 72.893 | Very

Total 5 Active

Based on the table 3, each child score has
increased although not all children have a high
improvement such as YJ, which is still in the
active category. This improvement is mainly
caused by the various activities and each activity
gives different challenge for children.
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Furthermore, children score can be seen in this
graph as follows:

Graph 3. Average score of scientific activity in
cycle 2

In the graph 3, it can be seen the average
differences between score and percentage of each
child from each meeting in cycle II.

Discussions

The development of science in children cannot be
separated from the science process itself, where
there are several aspects of science process skills
that must be provided by a teacher to a child, these
skills are observing, measuring, classifying,
predicting, and communicating (Black et al.,
2017; Bustamante, Greenfield & Nayfeld 2018).

As seen in the all tables and graphs mentioned
above that scientific activity using the STEAM
approach has increased from pre-cycle, first until
the third meeting in cycle I then the same first to
the third meeting in the cycle II. This shows that
using various activities of science planned by
teacher encourage children to feel the different
nuance in each activity. Therefore, it is pivotal to
highlight the essential findings that researchers
and teacher saw and what children felt in the
following discussion.

As mentioned, children often feel that science is
difficult, frightening, even hearing the word
science can be stressful for children (Bates,
Salsberry, & Ford, 2017). As a result, this fact
makes teacher and parent worry, how to increase
interest in science as early as possible or how to
motivate children to later when they grow up, they
will not be afraid to learning science (Oppermann,
Brunner, Eccles, & Anders, 2018).

Therefore, it was found that the various type of
activities given and done made children capable in
communicating what children did that day. This
fact is also supported by the results of research on
other findings that children are equipped with the
ability to imagine by doing various activities that
allow children to communicate and even provide
comments on issues they encounter like adults do,

4732



PSYCHOLOGY AND EDUCATION (2021) 58(5): 4727-4735

ISSN: 1533-6939

for example, by exploring the place where they
are active playing and having many meaningful
experiences (Caiman & Lundegard, 2018).
Children are not only gaining communication
aspect but also their observation skill. For
example, when doing practicum, teacher and
children watched the scientific activities related
with the practicum, then teacher asked children to
help and together prepare tools and materials that
will be used, after that, teacher asked children to
observe one by one the tools and materials on the
table and listen to the teacher who mention the
name of each tool and material, therefore in the
process of color mixing activity, the teacher asked
the child to mention the color, how to use the tools
and materials provided, so they can experience
and learn from their mistakes. As stated by
Abruscato, (1974), that the stage in observing is
the first important thing that must be passed by
children. Through observation, it trains children’s
concentration on certain things, and with
observation children can understand something.

As commonly known that science is a process not
only by observing and communicating but by
shaping children critical thinking so they can
solve problems they face later. The practicum
done in the second meeting in cycle II was about
children did an experiment with water, air and
fire, where the activity is “magic balloon”, same
as before, a video about the experiment was
played but not until the end. This activity aims to
introduce to children that they are not only
observing and communicating but also predicting
(Darling-Hammond, Flook, Cook-Harvey, Barron,
& Osher, 2020; Volchik & Maslyukova, 2019) for
example, the activity where balloon was filled
with water and children would predict whether it
would explode when it hangs above the fire. After
finishing all activities, the researchers did not
forget to ask children to classify some things
based on the size, shape and color, this is done to

stimulate the child’s cognitive and memory
(McLeod, 2015).

At the end of each activity, the teacher asks the
children to write down their ideas in the form of a
picture that would be colored according to the
artistic value of each child, this is done in order to
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make the scientific learning activity become more
meaningful and valuable for children and also
asking their opinion regarding experiences
learning science and also watching scientific
videos. They said that colorful videos made them
motivated and excited to know about their
scientific experiments. Therefore, using the
STEAM approach, where science, technology,
engineering, art and math in one scientific activity
can motivate and engage them learning
(DeJarnette, 2018; Wijaya, Dina, & Amalia,
2015).

Based on the above discussion, the researchers
focus not only on the skills of the process, but also
the improvement of children scientific attitudes,
such as children learning culture of queuing and
being patient to take turn on using tools and
materials, and being responsible for cleaning and
tidying their scientific tools and materials. In this
study, these are important findings outside the
given instrument, where when scientific activities
were done, they are not only gain the knowledge
but also form a new habit.

Conclusion

Science in early childhood education can be a
challenge or an opportunity. To maximize the
learning opportunity for science activity, a
STEAM approach can be the solution where
teachers can provide various activities and
integrate science learning to meet with the
children needs. This research combines
technology, arts, engineering, math and science
activities, where children can learn through videos
and then do various experiments. It shows that
their result scores have increased significantly in
the cycle II. Importantly, children are not only
comprehending the process but developing
scientific attitudes and with the use of videos, it
also increases their motivation and excitement in
learning science. Therefore, it can be stated that
STEAM provides multiple activities in one
approach.

Limitations and Future Studies

The study has used some videos that may be
improved in terms of qualities and quantities of
the videos in order to display high quality of
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videos for children. It is hoped that the upcoming
studies will provide more active approach to
include children in each step of activity.
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