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Abstract— The sudden shift in the education world due to
the pandemic of Covid-19 bring both challenge and opportunity
at the same time. Since decades ago, the understanding of the
importance to manage cognitive load for effective learning had
been applied in multiple methods. Having said that, only a few
addresses the opportunity to combine it with the latest trend
attractive for today's young learners to minimize more
extraneous cognitive load. This research discusses the matter by
proposing the adoption of the combination of chunk learning,
animation, and super short video in social media platforms to
convey learning materials on nervous system science, which has
been stamped as a hard subject for high school students. The
adaptation of super short video animation on nervous system
science successfully helps students cope with the daunting pile of
materials align with the cognitive load theory.

Keywords—cognitive load, chunk learning, short video,
animation, nervous system

I. INTRODUCTION

Education world never been challenged as much as
happened during the pandemic era of Covid-19 recently in
which abruptly school and education process should be swift
to online learning. This situation would eventually change the
face of education and there would be no turning back. People
can go back to school, but the habit and mindset would never
be the same as previously. Thus, the educator must adapt and
figure out a better way to convey information and learning
materials using the new habit and trends to help their students
cope with the new normal.

The importance of cognitive load consideration while
designing the education material and delivery method to
ensure effective learning has already been recognized and
applied [1]. When people learn something new, this new
knowledge would be absorbed while he revisits the previous
relevance knowledge kept in his brain. The absorption process
however, not always smoothly occurred. One of the influence
factors is the limitation of cognitive load one could handle.

Many researchers had discussed about teaching methods
which adopt the cognitive load theory [2][3][4][5][6]. Some
studies adapt it into game-based learning to promote
enjoyment [6]. Others simply adapt cognitive load theory by
rearrange traditional delivery method in classroom which
promote more cognitive load friendly [2][4]. Very few,
however, try to use and combine it with recent technology and
address young learner characteristics and habit which
inevitably influenced by the recent pandemic situation.
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This paper tries to propose a solution to incorporate
cognitive load theory with recent social media which gain
more popularity during the pandemic era. Nervous System
topic is chosen as a study case since it is considered as a
challenging topic among high school students according to an
interview conducted to 29 students. Moreover, most of them
stated that it is hard to fully understand and picture the topic
wholly using recent delivery method using verbal lecture.
Thus, it is hard for them to maintain their spirit of learning in
the situation.

II. LITERATURE REVIEW

Cognitive load can be defined as how much effort one
brain had to cope in order to learn something new because of
the very small size of working memory which has the
responsibility to process it first [S][7]. If the learning process
works well, the knowledge would be transferred to the long-
term memory, or it will be dumped otherwise.

Because of working memory small capacity, overloading
on cognitive load would be occurred when the working
memory overwhelmed by data transferred during the learning
process. Cognitive load overloading could occur due to the
intrinsic or extraneous factor. Too much complex learning
points would lead to intrinsic cognitive load overloading while
too complicated visualization could lead to extraneous
cognitive load overloading [1][8]. Sometimes educators
become overexcited to share too many topics he considered as
an important one which happened to be complicated as well,
this situation would hardening intrinsic cognitive load, and, in
the end, the students undesirably may learn nothing. Likewise,
creative multimedia design which are not relevant with the
topic serve more as a distraction rather than a tool to help
student topic easier, this design would give more burden to
extraneous cognitive load rather than promoting germane
cognitive load [5].

There are many approaches promoted to reduce either
intrinsic or extraneous cognitive load while promote germane.
To reduce intrinsic cognitive load, one could create a
summary to help students spot the most important points
quickly. One study claims student learn from mere summary
could reach a similar or even better achievement than students
learn from the complete texts [9]. The same study points out
that additional relevant illustrations and other multimedia
elements could add deeper understanding, while additional
text on the other hand decrease its effectiveness. While
summary proved to be adequate for learning process, it should



be noted that this approach might not be suitable for every
learning topic. There are topics which require more detail
explanation and elaboration and pushing summary for this
type of learning topics might lead to a failure in learning result.

Another recognized method to reduce intrinsic cognitive
load is chunk learning method. In this method, rather than
serve learning topic as a full big subject, it is better to separate
them into smaller sizes to make it easier to chew and help
students more concentrate to each smaller subject [7]. Because
of its nature, chunk learning considered not only help learner
concentrate better because of cognitive load reduction,
furthermore it also gives the opportunity for the learner to look
back and revisit the previous knowledge easily, thus the
knowledge not just stay in working memory, but it has its way
to the long-term memory, consequently it increases the
retention, retrieval, and comprehension [10][11][12]

On the other side, to enhance cognitive load optimization,
educators need to address the need and characteristics of the
learner. Young learners today mostly consist of gen Z who
born after 2000, therefore, to reduce extraneous cognitive
load, the best learning media would be something they are
familiar and comfortable with and that would be technology,
the smart phone to be precise [13]. Millennials are the first
generation who adapt with smart phone from the early stage,
while gen Z start using it even earlier. Thus, while millennials
love technology and expect their educator use technology to
convey the message in a way that they are mostly comfortable,
gen Z learner would demand that approach even more.
Students more excited using the technology with video in it
and seems to repeatedly access and learn from it even during
their leisure time [14].

Having said that, some researchers argue that the use of
technology in learning environments could bring some
negative effects. In fact, for simple task such as note-taking
during lecture, Mueller argues that using technology such as
notebook could decrease the good learning experience and
retention which in return give worsen result rather than do it
traditionally [15]. This phenomenon due to the situation where
the speed of note taking is slower, thus one need to push their
brain to concentrate and process the information before
handpicking the one need to be included in note taking.

Another research found that excessive use of smart phone
can be associated with decreasing academic result while the
reason has not discovered yet [16][17][18]. Yet, they still
admit that smartphone has a potential to enhance learning
experience, since the study link better achievement with the
habit of information seeking using technology.

On more neutral side, some researchers pointed out that
the intensity of technology become a distraction and interfere
the learning process relates to learner’s impulsive behaviour
and habitual technology use [19]. And the solution of digital
distraction is not removing technology from the learning
process. Studies event show that after a certain of time student
develop anxiety while apart from technology, this
phenomenon may be due to the FOMO (Fear of Missing Out)
nature of gen Z [20][21][22]. This anxiety can be seen as a
distraction by itself. Without the existence of technology,
studies found that learner could still distracted not by
technology but by their own mind [23][24]. Hence, it cannot
be stated if technology bring a good or bad influence, the grey
area created based on the usage of it [25]. Rather than
eliminate the usage of technology, it is better for educator to

creatively encourage supportive habit regarding technology
among their students.

While researchers still argue on the influence of
technology in learning process, the involvement of technology
in learning inevitably must happening when the pandemic of
Covid-19 push authority to close down schools due to safety
reason. The only way to let students keep learning was to use
technology from their own home and stay connected with the
educator. The pandemic brings the transformation in learning
process come a lot faster than expected [26]. Ready or not, at
that time, educators must employ technology to keep the
education process functioning. It was like a moment of trial
and error, at the beginning most educators maintain their
traditional style and merely move the real physical classroom
to digital platforms. Attitude play important role to the success
of technology adaptation on learning process; therefore, it is
important to encourage educators to successfully help students
learn better by spend more time and frequently try to learn
more about the technology [27].

While screen time spend by young gen Z accused as being
the purpose of their inefficient cognitive control [28], by
pandemic era the screen time would be raised more since all
learning activities would be conducted on screen. Young
adolescence already known for their exposure to screen time.
Their motivation behind that mostly connected with FOMO,
they need to connect with people and contents, thus their need
of social media and other thing that offered using their smart
technology is real [29]. Smart phone is essential since it offer
an easy no commitment leisure time for young people [30].
Social media play a big role in the lives of millennials and gen
Z since they have a sharing habit, they like to share the good
or the bad or inspirational or other stuff. Study shows in
learning environment, students happily sharing study related
stuff without any compliment or instruction [31].

On learning delivery method point of view, video as
education tools had been proven suitable to convey learning
materials [32]. Different types of videos bring different
influences though, the voice over type bring longer retention
but burdened more on cognitive load, while craftly video with
a combination of pictures, animation and verbal explanations
tend to reduce cognitive load [33].

Combining the social media necessity in young learner’s
daily life and the suitability of video as learning method, the
outcome of the combination is a social media which have
video as the main content. One name of certain social media
which recently gain popularity during Covid-19 pandemic as
potential media to spread valid health information [34][35],
has come to our attention, which is TikTok.

TikTok is a social media which allow its user to share and
enjoy video content. The main characteristic of this media is
the limitation of its video which started as 1 minute maximum
to 3 minutes and 10 minutes recently [36]. With more than 1
billion users in around 150 countries, which 60 percent of
them consist of gen Z, and great engagements (multiplied
view and interaction compared to the number of viewer), this
media is suitable for the likeness of young people recently.
Approximately 67 percent teens said to use TikTok with
screen time around 26 hours a month or 95 minutes a day.
Frequency of usage in a day is around 8 times per user. And
interestingly, this phenomenon led to a new habit as well as
discovered that almost half of gen Z start to use social media
such as TikTok or Instagram as if they are search engines.



One main characteristic of TikTok that differentiate it than
other platforms is the short video content and fluid interaction.
As known for shorter attention span, gen Z employ a rush
nature in learning or searching on information [36]. They are
not the most patient client. Thus, the concept of short video is
very much comfortable for them, and because of the fluid
interaction, this video can be sequentially arranged or
responded with relevant one through the interaction, not only
by the creator but also by the audiences [34].

Moreover, because of the shifting role of this video social
media platform as a place to search for information followed
by the massive content creator which sharing knowledge and
not merely fun entertainment substance and following the
sudden pandemic Covid-19 time when students suddenly been
halted from the traditional learning set-up. The platform itself
then adapt by promoting the hashtag #learnontiktok to
encourage content creator and user creating a learning
environment on TikTok to help students keep learning during
the pandemic [37]. It is interesting to note that the activity on
social media which young people do to keep in touch and
interact with their social environment or just for having fun
[38], the activity which many adults condemn as a waste of
time, a distraction of learning activities, then becoming the
part of learning activity itself.

Since the popularity of video podcasting as a learning
delivery method, video has been widely used as many studies
support the effectiveness of video in learning [32]. Podcasting
which started as an audio tutorial, was elaborate into a full
video with visual and audio recently [39].

While it is gaining popularity since the concept favourable
to young people from millennials and gen Z, not all kind of
video podcasting is a good one, for example one educator
could simply recording its learning session and upload it as a
podcast, this minimal effort type of video is considered as a
bad and potentially ineffective podcast. Podcast of one bulk
long session is considered as a bad and might raise an
ineffective full of boredom learning session. Therefore, it is
important to carefully design and spend more time to crafting
a good effective podcast for educational matter.

III. RESEARCH METHODS

The structure of research methods applied in this research
shown in Fig. 1. This study attempted to propose a new
adoption on chunking learning through social media video
sharing. Prior of the development, audience analysis through
interview to specific targeted audience which are high school
students from 11" grade has been conducted to capture the
recent problem and audience’s choice and characteristic
toward media. The development phase follows would keenly
design of chunking structure of nervous system learning
material followed by preparing the assets required and
implementation process on developing short animation videos
in sequence.

After the development of the media, 30 respondents from
high school students join in learning process using the media
build earlier. Pre-test and post-test have been conducted as
well as part of the evaluation process. Anderson-Darling
normality test which suitable for small sample [40][41]
conducted to check the normality of data collected both in pre-
test and post-test, and sequentially followed by t-test to
examine the influence of media build on nervous systems
learning.

Audience Analysis

Learning Experience Media Preferences

Media Development

Material Chunking

Assets Design

A 4

Implementation

Evaluation and Post-Analysis

Controlled User
Testing

Pre-Test Post-Test Post Analysis

Fig. 1. Research Methods

IV. RESULT AND DISCUSSION

To get a picture about student’s behaviour on nervous
system learning process inside and outside formal education
setup, some interviews had been conducted with respondents
from the targeted audience of high school students from XI
stage (based on Indonesia school system). The selection target
audience based on the stage where Nervous System included
in high school curricula. Additional interview had been
conducted to further dig on high school students experience
and problems in learning process, especially during the
pandemic time frame. The number of overall respondents
reach 34 respondents from high school students from different
stages with most students are from XI™ stage.

Based on the interview, it had discovered that most
students are struggling in the setup of learning process during
pandemic era. There are rules based on government’s policy
in response to the situation regarding the spread of Covid-19
or school policy that not allowing the traditional face to face
learning setup. Although sometimes, the school allowed to
have an on-site study, limited time and participants allowed
prevent the normal practice to take place. Another obstacle
found is because of the quick spreading virus, thus for
precaution reason, a student who show symptoms of Covid-
19 infection suggested to stay at home and learn by
themselves. At the beginning of the pandemic era, where
learning process shifting to online learning, some schools give
a short online video conference or meeting to convey the
lecture, followed by self-study. Online learning provided from
the teacher mostly came in the form of online meeting
(synchronous), a voiceover video (asynchronous), or a
recording of a class learning session (hybrid). Most students
don’t like this arrangement since they were not familiar with
both online conference/meeting or self-study behaviour.
Many parents complained to the teacher since they were not
familiar with these arrangements as well. Educators,
government, and society doubtful about the effectiveness of
this arrangement. However, interestingly, after the student
allowed to return for on-site learning at school, student’s
behaviour and mindset apparently had change through this
time. Some students stated that they prefer the previous
arrangement since the on-site learning is too long and they are
bored. On the other hand, they admit that sometimes it is
helpful to meet the teacher at school because some topic can
be explained better.

On different perspectives, students learn many things,
from gaming trick, life hack to science or math topics at their
leisure time from videos in the form of YouTube or TikTok
videos. Specifically on the nervous system learning, students



feel the content is too long on traditional arrangement which
raise the requirement of a summary to help them learn.
Moreover, the traditional learning method is not quite
effective to help them fully grasp the whole concept, they
cannot imagine and understand how nervous system work,
therefore some of them need to find another video which have
better visualization in the form of animation or infographics.
At the end, they were convinced that nervous system topic is
a hard topic to learnt, this finding was evident in the result of
the test conducted to check their understanding of nervous
system, as shown in Fig. 2 which show a very low number of
students can answer most of the question, one six of students
cannot answer any of the questions and more than half
students can only answer less than half the questions correctly.
Anderson-Darling normality test conducted on the data
findings give the result of p-value of 0.03981 which indicate
an abnormality distribution (Fig. 3).

To facilitate learning on nervous system for these young
gen Z learners, these findings should be considered:

e Bulky content is hard to chew. As stated by students,
nervous systems content is plenty, one of the reasons
of their failure to understand this content even with the
help of video presentation is the length of the content,
the video presentation itself has the length of 20 — 40
minutes each. Previous research which shows student
success while learning using a short summary over
lengthy text support this judgement [9]. Consequently,
the content should be chunked into bite size. The
length of the video should be as short as possible.

¢ Video content should be presented in an interesting yet
informative way. As point out previously, a good
visualization on important message could enhance
successful message delivery and in the end increase
learning rate as well [9]. Moreover, to help reduce the
cognitive load, the content could be associated with
everyday life.

Number of Respondent vs. Number of Correct Answer
8

Number of Respondent
&

Number of Correct Answer

Fig. 2. Students Nervous System Test Result Before the Experiment

> ad.test(data_biologisSpretest)
Anderson-Darling normality test

data: data_biologispretest
A = 0.77209, p-value = 0.03981

Fig. 3. Anderson-Darling normality test on pre-test result

¢ Young learner can learn during their leisure time [14]
and enjoy socializing using their social media [30]. The
content of the video should be compatible with social
media setting and while some social media make it
possible to make a sequencing video indirectly,
however it is more useful to create a learning content
that can be accessed and understood separately.

Based on the analysis previously, we design and
implement sequences of video of nervous system which can
be consumed individually. Each video only covered a simple
topic with the super short length of around 60 — 95 seconds.
For each video, the opening would be a bizarre fun fact to grab
their attention, such as the length of neuron in one body is
almost as length as Java Island, or the fact that our body
contain electricity as shown in Fig. 4.

This attention grabber created to make the learner curious
and keep on viewing the video. On every end part of the video
there is another attention grabber for the next video to make
them continue learning the next part.

Another important substance of the video is the
explanation of the theory with a visualization and animation
to help the students grab the understanding better. The
explanation itself would be conveyed verbally using some
short text like text used in an infographic. Some of the
explanations use daily phenomenon such as burning feeling
when our hand close to fire as shown in Fig. 5.

+- 1000 km

Fig. 4. Opening and Attention Grabber

HIPOTALAMUS

Fig. 5. Daily Life Reference Explanation



Following the implementation, these videos shared to 30
high school students from the XI" stage to evaluate the
outcome. These are the same students has been tested
previously on the theory of nervous system. After they learn
from the videos, they take the post-test to check if there any
improvement on their knowledge regarding the nervous
system. The result of the post-test shown in Fig. 6 which
indicate a huge leap of understanding based on the number of
correct answers. All students can answer more than half
questions correctly. Anderson-Darling normality test then
conducted to test whether the data were normally distributed.
It was found that p-value = 7.023e-08 and it can be concluded
that it failed to reject null hypothesis, which means the data
has been normally distributed as seen in Fig. 7.

From pre-test and post-test data, a comparison was made
with the t-test with the null hypothesis no significance
difference on the usage of chunk learning video and the
alternate hypothesis is the usage of chuck learning can
improve students' understanding of nervous system. The result
of paired t-test show p-value = 4.967¢-09 (Fig. 8), since it is
now greater than 0.05 therefore it was valid to reject null
hypothesis which means there was evident that the solution
gives significance different result on student’s understanding
on nervous system. This result in line with the previous
finding on the short learning time span of gen-Z previously
[36] and that the effectiveness of learning method depend on
the length of the media usage, whether it is a conventional or
a modern media [9].

Number of Respondent vs. Number of Correct Answer
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Fig. 6. Students Nervous System Test Result Before the Experiment

> ad.test(data_biologiSposttest)
Anderson-Darling normality test

data: data_biologi$posttest
A = 3.0598, p-value = 7.023e-08

Fig. 7. Anderson-Darling normality test on post-test result

> t.test(data_biologiSpretest,data_biologiSposttest,data=data_biologi,paired=TRUE)
Paired t-test

data: data_biologiSpretest and data_biologiSposttest
t = -8.1899, df = 29, p-value = 4.967e-09
alternative hypothesis: true mean difference is not equal to 0
95 percent confidence interval:
-5.248843 -3.151157
sample estimates:
mean difference
-4.2

Fig. 8. Students Nervous System Test Result Before the Experiment

V. CONCLUSION AND SUGGESTION

The super short animation video of chunked learning
material on nervous system proved to be an effective solution
to improve the understanding of nervous system. This result
may be due to the insertion of daily phenomenon in the
explanation which may reduce more cognitive load.
Reduction of cognitive load had promoted as well by creating
the chunk separated small topics and present it in a very short
video which suitable for the latest social media trending
platform in gen Z in the form of TikTok, YouTube Shorts, or
Instagram Reels that encourage learner to learn this video on
their leisure time which giving less pressure on the brain.

Having said that, this research has not examined the effect
of excessive number of videos due to the chunky process.
Would the number of videos reduce effectiveness of learning?
If so, which is better between reducing length of each video or
reducing the number of videos. Further research should be
conducted to address this issue.
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