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Education as a result of the Covid-19 pandemic has undergone transformation
related to the learning process from face-to-face learning process to online-based
learning process that utilizes various online platforms, such as WhatsApp,
YouTube, and Zoom Meetings. The use of online platforms helps students to
improve their cognitive skills, one of which is statistical skills. This study aims to
determine whether there is a significant statistical difference between learning
using WhatsApp, YouTube, and Zoom Meetings during online learning and to find
out which online platforms are effective and interactive. The research sample
consisted of 69 students taking statistics courses. The research method is mix-
method or mix of quantitative and qualitative. The data collection techniques are
online-based test instruments, questionnaires and interviews. The data analysis
used Kruskal Wallis test and descriptive analysis test. The results showed that
there were differences in students' statistical skills between the three classes,
where the best came from learning using YouTube platform. The findings also
show that students give higher positive responses to the use of YouTube as
platform in online learning. The interview results show that the use of YouTube is
more effective and interactive for students while participating in online-based
learning. By that means, YouTube platform is effective in improving statistical
skills in online learning.
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A. INTRODUCTION

Coronavirus 2019 (COVID-19) is a pandemic disease caused by severe acute respiratory
syndrome, coronavirus 2 (SARS-CoV-2) spreading globally rapidly (Dashraath et al., 2020).
The whole world, including Indonesia, is experiencing a serious public health emergency, it is
so deadly and prone to spread in crowds that health care providers were not sufficiently
prepared to deal with infections. In Indonesia as of February 10, 2021, based on data from the
Covid-19 Task Force through the website https://covid19.go.id, data were obtained as many
as 1,183,555 people who were confirmed positive for COVID-19, 982,972 people who
recovered, and 32,167 people who were diagnosed with COVID-19 died. Anticipating the
spread of the virus that causes the Covid-19 disease, the government has made a policy of
implementing social distancing and physical distancing. Educational institutions, both schools,
and universities are closed, shopping places are quiet, the use of public transportation is
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limited and so on (Masrul et al., 2020). This condition causes education to be affected. The
learning process also experienced disruption and transformation from face-to-face learning to
online-based learning process. This aims to support government programs in suppressing the
growth of COVID-19 cases, especially for education actors (students, teachers, and education
staff). After almost a year, Indonesia has entered New Normal period, yet online learning is
still being implemented. The new normal period made ICT-based education the spearhead of
learning implementation (Pertiwi et al,, 2020). The integration of ICT in the learning process
is not new in education. Technology integration provides assistance not only for students in
understanding learning materials but also for teachers where they are able to create more
interesting and innovative development of learning materials (Navarro-Ibarra et al., 2017;
Trouche & Drijvers, 2010; Zhang & Liu, 2016). Various integrations of technology in learning
have a positive impact on improving the quality of learning, including students who are skilled
in using technology in the learning process both inside and outside the classroom (Mulyana et
al,, 2021; Ramadhani & Fitri, 2020; Suryati & Gede Adnyana, 2020). Long before the outbreak
of the Covid-19 pandemic, the application of ICT in the learning process, especially
mathematics learning, had been implemented, such as the use of several mathematics
learning software, e.g., Autograph, GeoGebra, Desmos, Cabri-3D, and other mathematics
learning software; and the use of Learning Management Systems (LMS), e.g., Google
Classroom, Edmodo, Schoology, and other LMS (Fadillah et al., 2020; Ramadhani et al., 2020).

The usage of online learning platforms altered the development of students' mathematical
abilities, particularly those linked to statistical learning, as a result of changes in learning
implementation during the Covid-19 epidemic. Before the Covid-19 epidemic, statistical
learning was done using the SPSS program and was taught face-to-face. Statistical learning has
evolved since the Covid-19 epidemic. It can now rely on the usage of the SPSS application. Still,
it also requires the assistance of an online learning infrastructure that can handle online
statistical courses (technology-based distance learning). The selection of the right online
learning platform will impact the development of students' statistical abilities. According to
delMas (2002), Lawson et al. (2003), Conway et al. (2019), and Aridor & Ben-Zvi (2018),
developing statistical abilities with the use of technology has a favorable and substantial
impact on student statistical learning outcomes. Negara et al. (2019) claim that applying a
technology-integrated learning paradigm will help statistical abilities grow optimally.

The development of statistical abilities in kids is critical because statistical abilities assist
other mathematical talents. Statistics and mathematics are inextricably linked. When students
are given a challenge explaining a graph or statistical data table, this capacity will emerge. The
significance of statistical abilities may also be observed in the research findings of Lepak et al.
(2018), where students with poor mathematical communication skills will struggle to
articulate mathematical issues based on mathematical literacy and execute mathematical
reasoning in the context. Statistical ability refers to students' capacity to convey statistical
data as well as how they model data, analyze data, and draw conclusions from the outcomes of
their study. According to Ramadhani & Narpila (2018), statistical skills are critical in the
development of students' social skills, particularly in making judgments about their
difficulties.

According to the definition above, students ' statistical abilities must be strengthened even
though learning has shifted from face-to-face to online platform-based learning. The use of
online learning platforms has grown ever since the outbreak of the Covid-19 pandemic.
Several online platforms are available to support the teaching and learning process from
home, e.g.,, WhatsApp, YouTube, and Zoom Meetings. WhatsApp is a smartphone application
owned by Facebook Inc., Menlo Park, CA (Trujillo Loli et al.,, 2021). WhatsApp is one of the
platforms based on Mobile Instant Messaging (MIM) which is used as a communication tool.
Social media-based learning technologies such as WhatsApp offer modern and creative ways
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to build engaging, effective, and interactive social learning environments. Social media
platforms can also trigger and increase interaction between teachers and students (Al-Rahmi
et al,, 2015; Alabdulkareem, 2015; Yousif Abdelraheem & Mohammed Ahmed, 2018). Social
media-based learning is one of the learning platforms that has great potential in supporting
the online learning process during the Covid-19 pandemic (Suana et al., 2019).

Learning via WhatsApp is carried out through WhatsApp Groups which can accommodate
many users (students) making it easier for teachers to provide learning and conduct
discussions. WhatsApp has several advantages including being able to send texts, photos,
videos, and video calls with multiple people. Teachers can share various modules with .pdf
or .docs file types, and images that support the presentation of learning materials through the
WhatsApp platform. Teachers can also send video materials through this platform and can
make video calls while carrying out the learning process that features students' faces as proof
of attendance (Hertzog & Swart, 2018). In addition, WhatsApp can also be used anywhere and
anytime, expanding the learning environment and having lower costs compared to computer-
based learning platforms (Crescente & Lee, 2011). However, the use of the WhatsApp
platform also has weaknesses, as users’ cell phone may have excess memories in storing files
namely photos, documents, and videos as learning materials. This is quite inconvenient for
students let alone when the cell phone can no longer accommodate future files (Cetinkaya,
2017; Rosenberg & Asterhan, 2018).

Another prominent social media-based learning platform is YouTube. YouTube is an easy-
to-use and valuable platform for hosting video content (Kauffman et al., 2021). This platform
can reach global audience through sharing videos uploaded online. Videos uploaded on
YouTube can be watched over and over again, anytime and anywhere. Video content on
YouTube also has advantages including not reducing RAM or micro-SD storage capacity on
smartphones, which is different from WhatsApp. The drawback of WhatsApp is that when
one's RAM is full and once the contents are deleted, they are no longer can be viewed or
watched. Institutions or educators can take advantage of YouTube's broad access by posting
high-quality educational content. YouTube is an effective alternative to achieve learning
objectives (Mayo et al,, 2021). Several previous studies that explained the effect of using the
YouTube platform as one of the social media-based learning platforms showed a positive and
significant effect in increasing student learning activities. Szeto & Cheng (2014) obtained
results showing that YouTube helps school students in Hong Kong understanding practical
material well. Albahlal (2019) also conducted research on the effects of using YouTube as a
learning platform for high school students and obtained the results that students were
motivated to participate in learning. June, Yaacob & Kheng (2014), Duncan, Yarwood-Ross &
Haigh (2013), Rizkan, Mukhaiyar & Refnaldi (2018), Safar & Alkhezzi (2016) also give the
results that the use of YouTube not only helps students in understanding the teaching
materials but also helps teachers in providing more interesting teaching materials, easy to use
anytime and anywhere and does not require the help of complicated tools in accessing videos
that have been developed by teachers. Learning mathematics through YouTube also provides
preoccupation for students, where students can learn material presented in 3-dimensional
form in a more comprehensible way, compared to through writing or pictures presented in
two dimensions (Hidayatullah & Suprapti, 2020; Sari et al., 2020).

Zoom Meetings is another prominent social media-based learning platform. Zoom
Meetings is a platform that provides video-conferencing facilities (Mahr et al., 2021). Through
Zoom Meetings, several people can interact with each other at the same time even in various
locations. Like never before, now the global COVID-19 pandemic has turned the spotlight on
video conferencing apps. In these critical times, apps like this have seen a surge in their user
base. Kustiyani, et al (2021) conducted learning through Zoom Meetings and obtained the
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results that students were enthusiastic and motivated in participating in the learning process
carried out through video conferencing. Interaction between students and teachers as well as
discussion process can be carried out easier and smoother.

Based on the description of online-platforms above, it can be concluded that the three
platforms are good for learning. However, there hasn’t been found any research that discusses
each difference, which one is more effective and preferred by students in online learning, as
well as how students respond to the use of online-learning platforms simultaneously. Because
the exploratory research only utilized one of the online learning platforms in this study, the
results cannot evaluate whether or not using the online learning platform positively impacted
students' mathematical skills. Therefore, here are formulations of the problems of the study
that are used as research gap in this study:

1. Are there differences in the use of the three online learning platforms (WhatsApp,
YouTube, and Zoom Meetings) in improving students' statistical skills in online-based
mathematics learning during the Covid-19 pandemic?

2. Which online learning platform is effective and efficient to use in online-based
mathematics learning during the Covid-19 pandemic?

3. How is the student response regarding the use of online learning platforms in online-
based mathematics learning during the Covid-19 pandemic?

B. METHODS

The research method used is mix-method, which is a mix of quantitative and qualitative.
The sample in this study was 69 students who were divided into three learning classes. Class
A used YouTube, contained 11 students, Class B used WhatsApp, contained 34 students, and
Class C used Zoom Meetings which contained 24 students. The test instrument that was
developed previously has been tested for validity and reliability and obtained the results that
the test instrument is valid and reliable. Research data were collected through the technique
of giving test instruments (pre-test and post-test) and questionnaires. The collected data were
analyzed both quantitatively (using descriptive statistical tests and inferential statistical tests),
and qualitatively (through questionnaires). Descriptive statistical analysis techniques and
inferential statistics used the Kruskal-Wallis test with SPSS to see the difference in students'
statistical skills during online learning in using the three platforms. The Kruskal-Wallis test is
used to compare more than two populations when the data are ordinal or interval, but not
normal, and the sample is independent (Mbuli et al., 2020). The Kruskal-Wallis test can also
be used for data that is not normally distributed (Rady et al., 2018). The Kruskal-Wallis test
can be used instead of ANOVA for data from non-normal populations (Elliott & Hynan, 2011).

C. RESULT AND DISCUSSION

1. Result
a. Data Analysis

The data analysis process begins with conducting normality test on the pre-test data

that has been obtained through the provision of test instruments before and after the
treatment (learning process using three types of online platforms in three different
classes). The normality test is one of the pre-requisites for the research data before
proceeding to the research hypothesis test. The normality test of the data was carried out
using the Shapiro-Wilk test because the consistency level of this test was high when used
in large samples (Oktaviani & Notobroto, 2014). The Saphiro-Wilk test can be used to test
for normality (Garcia-Cuenllas Alvarez et al., 2020). Saphiro-Wilk test criteria are normal
data if p > 0.05 (Hassannejad et al.,, 2020). The results of the analysis of the normality test
on the pre-test and post-test data can be seen in Table 1 below:
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Table 1. Results of Pre-Test and Post-Test Data Normality Test

Pre-Test Post-Test
Class Shapiro-Wilk Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Class A 0.711 11 0.001 0.666 11 0.000
Class B 0.675 34 0.000 0.925 34 0.023
Class C 0.835 24 0.001 0.919 24 0.056

*Class A = Learning used YouTube
Class B = Learning used WhatsApp
Class C = Learning used Zoom Meetings

Based on Table 1, it can be seen that the Sig. value in the Shapiro-Wilk test obtained
from the pre-test data for class A is 0.001, class B is 0.000 and C is 0.001. The three Sig.
values obtained are smaller than 0.005, then based on the criteria of the Shapiro-Wilk test,
the pre-test data of the three groups can be said as not normally distributed (Kitta et al.,
2020). Likewise, with the results of the normality test on the post-test data, the results for
class A are 0.000 and for class, B is 0.023. The Sig. value of these two groups is less than
0.05, which means that the data is not normally distributed. While class C, the Sig. value is
0.056 > 0.05 which means the data is normally distributed. The next test is the data
homogeneity test which is also a pre-requisite test for pre-test data and post-test data.
The homogeneity test was carried out using the Levene Test and the results obtained can
be seen in Table 2 below:

Table 2. Results of Homogeneity Test of Pre-Test and Post-Test Data

Levene .
Data Statistic dfl df2 Sig.
Pre-Test 0.769 2 66 0.468
Post-Test 0.525 2 66 0.594

Based on Table 2 above, the Sig. value obtained is 0.468 > 0.05, then based on the
criteria for testing the variance of the data is the same or homogeneous. As the three
independent data groups were not normally distributed, the Kruskal-Wallis test (K-
Sample Independent Test) was used to test the statistical skills differences in the pre-test
data between the three groups. Meanwhile, in the post-test data homogeneity test, it was
found that the Sig. value is 0.594 > 0.05 which means the data variance is homogeneous.
As there is one out of the three groups that have not normally distributed data namely
class C, the Kruskal-Wallis test is also carried out to see the difference in the final
statistical skills (post-test) of the three groups. The results of the Kruskal-Wallis test for
both pre-test and post-test data can be seen in Table 3 below:

Table 3. Data of Kruskal-Wallis Test Pre-Test Data and Post-Test

Data Pre-Test Data Post-Test
Chi-Square 1.423 39.564
Df 2 2
Asymp. Sig. 0.491 0.000

Based on Table 3 above, the Asymp.Sig value is 0.491 > 0.05, which based on the test
criteria, can be concluded that there is no significant difference in the initial statistical
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skills (pre-test data) of the students between the three groups. Meanwhile, in the post-
test data test using the Kruskal-Wallis test, the Asymp.Sig test was 0.000 < 0.05 which
indicated that there was a significant difference between the three groups. These findings
address the study's first concern: that there are disparities in how students improve their
statistical abilities when taught through the YouTube, WhatsApp, and Zoom Meetings
platforms.

b. Descriptive Statistical Analysis Results

The average value for statistical skills using WhatsApp platform is 39.6. The average
statistical skills using YouTube is 90. The average statistical skills using Zoom Meetings
platform is 62.7. These three averages are illustrated in the Figure 1 below:

100 20
80
60

62.7

Whatsapp Youtube Zoom

Figure 1. Average Statistical Skills of Students Taught Using Three Online Learning Platforms

Based on Figure 1 above, it can be seen that the highest average statistical skill is
those who use YouTube in online learning for Statistics courses during COVID-19
pandemic. The lowest average statistical skill is using WhatsApp. Meanwhile, the survey
data related to student responses after being taught using the three online-learning
platforms can be seen in the Figure 2 below:

_29.60%

— 39.40%

= Whatsapp © Youtube = Zoom

Figure 2. Student Responses after Being Taught Using WhatsApp, YouTube,
and Zoom Meetings as Online-Learning Platforms

Based on Figure 2 above, it was found that out of the 69 students who were taught
using the three online learning platforms (WhatsApp, YouTube, and Zoom Meetings) as
many as 39.4% said they liked YouTube in online learning for Statistics courses, 29.6%
liked WhatsApp, and 31% liked Zoom Meetings.



Nuraini Sri Bina, Statistical Skills Analysis...
411

2. Discussion

This research process uses three types of online platforms, namely WhatsApp, YouTube,
and Zoom Meetings and each has its own relative merits. There are disparities in the progress
of students' statistical abilities based on statistical calculations using the three online learning
platforms (YouTube, WhatsApp, and Zoom Meetings). Table 3 shows that there are no
significant differences in the students' early statistical skills (pre-test data) across the three
groups. Meanwhile, the Asymp.Sig test was 0.000 < 0.05 in the post-test data analysis using
the Kruskal-Wallis test, indicating that a significant difference existed between the three
groups. The difference in increasing students' statistical abilities in the three uses of online
learning platforms is based on the characteristics and advantages possessed by each of these
online learning platforms.

The advantage of YouTube is that video contents can be watched repeatedly without
having them saved to storage memory. The advantage of Zoom Meetings is that the users can
interact directly with each other during video conferences. The advantage of WhatsApp is that
it can make video calls, send messages, videos, and other types of files. The researchers when
using WhatsApp during the online learning sent materials in the form of .ppt type file then
conduct a discussion during the ongoing lesson schedule. However, students are not triggered
to be actively discussing the material in WhatsApp group column. Weakness by weakness in
using WhatsApp as online-learning platform then was found. The teaching actor could not
confirm who had studied the material provided. As the files sent by the teacher are stored in
the storage memory, the user must delete contents if the memory is full. Video calls on
WhatsApp are limited to a few users. When the lecturer asked the students about the previous
material, some of them said they had forgotten, and complained that they could not repeat the
lesson because the material had been deleted to free up a full storage area. This is a separate
reason why the learning process carried out through WhatsApp is not effective for a long time.
The full use of WhatsApp can only be used as a platform of discussion to ensure if the students
have understood the learning material. Suana et al, (2019) explained that all online activities
on WhatsApp are stored in one chat place, so students and lecturers will find it difficult if the
learning process is completely carried out in one chat application. Learning materials that are
prone to being lost or deleted if the storage capacity of the smartphone is full will result in
students losing focus in studying the material provided. Naidoo & Kopung (2016) added that
itis a challenge to discuss mathematics through short message applications such as WhatsApp,
where this application is only limited to 140 characters and can write a text message once, so
students and lecturers will be challenged by the length of the message on the WhatsApp
application and the simplicity of the language used written. In addition, the difficulty of
writing mathematical symbols through WhatsApp is also a difficulty in implementing
WhatsApp as online-learning platform.

Slightly different from learning with YouTube as online-learning platform. Researchers
created their own YouTube channel so that the contents are trustworthy as they came from
the researchers themselves. The next step was to share it with students to be watched and
studied together. The way to control if the students watched it is to ask them to subscribe, like
and comment on the learning video content first, just so there will be a notification from
YouTube on the teacher's account on how many views and subscribers and by that means the
teaching actors are able to match the number of students. Teachers can also provide stimulus
to students to make sure if there are still some students who have not watched the material.
Interestingly, during research using YouTube, students actively asked what was not
understood in the video. They could also swiftly repeat the video in case of discussing
previous meetings on the lecturer's YouTube channel. In addition, the video materials do not
add up storage so there's no action of deleting files need and worry of having full storage.
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They can also play the video over and over again anytime and anywhere. The results obtained
are strengthened by Subhi et al (2020) which explained that YouTube is an effective and
efficient online learning platform used in online-based mathematics learning. Research
conducted by Tisdell & Loch (2017) also strengthens the research results obtained by the
researchers. Tisdell obtained the results that 71% of students chose to use online-based
learning videos presented on YouTube as a learning medium. In addition, it was also found
that more than 96% of students agreed that the use of learning videos was effective in helping
them understand the learning material. Learning mathematics through YouTube has also been
proven to strengthen students' online experience; in accordance to the opinion of Lazarus &
Roulet (2013) that through the use of YouTube as learning-based videos, students can
increase their commitment as well as desire to be more creative especially in scope of
mathematics.

Not much different from YouTube experience also carried out using Zoom Meetings.
Researchers conduct video conferences during teaching hours, shared screens in the form
of .ppt learning materials, and explained them by writing on the monitor screen using a stylus
pen - just like writing on a whiteboard during face-to-face learning process. Interesting in
terms of facilities, but it only provides free access for 45 minutes; more than that the video
conference will be automatically disconnected. This video conference requires fairly high
internet data, and strong network stability since it will cause interference and discomfort
during video conferences if the network is not stable. It is different from YouTube where
students can download it first to watch offline so it doesn't consume a lot of internet data.
During the research, there were several obstacles, namely during the first week of the
research, the laptops tend to freeze and took a few minutes to repair. Some students with
clashed schedules between work and class could not attend the video conference meetings.
However, even so, the use of Zoom Meetings provides its own advantages, namely students
can freely discuss with lecturers and other fellow students directly. Discussions are not
limited to just writing short messages like in WhatsApp. Through video conferences using
Zoom Meetings, interactions between students and lecturers, as well as between students can
be carried out. The findings when using WhatsApp for discussions in WhatsApp Group are
contrary to the effectiveness of communication that is established through the use of Zoom
Meetings. Below is a display of the forms of learning carried out by researchers through the
three platforms.
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Figure 3. Learning using WhatsApp and YouTube
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Figure 4. Learning using Zoom Meetings

Figure 3 and Figure 4 obtained by researchers using Zoom Meetings in online learning are
also strengthened by the results obtained by Lathifah & Lestari (2020) where Zoom Meetings
provide improvements related to students' communication skills, especially in terms of
learning mathematics. In addition, Zoom Meetings has also been proven to support the
learning assessment process using form links that can be provided in the chat feature when
learning ends by using additional form links, such as google forms, type forms, or other online
forms. Direct assessment with the help of this link form also serves to determine the
communication skills and cognitive skills of each student. However, using Zoom Meetings also
requires a lot of internet data. This makes using this platform a challenge for both lecturers
and students. This is in accordance with the results of research conducted by Pratama, et al
(2020) where Zoom Meetings requires a bandwidth of around 700 kbps but is still more
efficient than other video-conferencing platforms, such as Skype, Hangouts, and Webex
(McHugh et al., 2012).

Respondents who like YouTube better state that in YouTube, the explanation is easier to
understand, it allows them to multitask - working while studying, it has clear and good
quality picture and sound, the contents can be played repeatedly if the material is not yet
understood without having it adding the cell phone’s storage. This is supported by research
by DeWitt, et al., (2013) which suggests YouTube, as a Web 2.0 tool, can be used to generate
knowledge through observation and social interaction. YouTube has the potential to be used
as a learning tool (DeWitt et al., 2013), and YouTube is also an educational tool (Kanematsu et
al, 2016). From the results of data analysis and questionnaires, it can be concluded that
YouTube is the most innovative and preferred platform for students in understanding online
statistical learning, this is supported by research by Choi & Behm-Morawitz (2017) which
stated that videos presented on YouTube can motivate students to learn due to clear sound
and picture provision and can be designed as good as possible. Therefore, the results of this
study are appropriate and significant where the use of an effective and efficient online-
learning platform is YouTube platform, compared to WhatsApp and Zoom Meetings, seen
from the results of interviews, questionnaires, tests as tools to compare the use of the online-
learning platforms, to the results of previous research.

D. CONCLUSION AND SUGGESTIONS

From the results of the following research, several conclusions have been obtained. First,
there are significant differences in student statistical skills between those using WhatsApp,
YouTube, and Zoom Meetings in online learning during the COVID-19 pandemic; the average
statistical skills of students using YouTube during online learning is the highest. The statistical
skills of students who use YouTube during online learning is better than those who use Zoom
Meetings and WhatsApp. The statistical skills of students who use Zoom Meetings during
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online learning is better than WhatsApp. Student responses are very good for using YouTube
when learning online. The most preferred platform for students to learn statistics online is
YouTube.

Based on the research results obtained, it is hoped that future researchers will develop
similar research. Further research can be developed by increasing and uniform the number of
samples used for each sample group. Future researchers can also make changes in terms of
the type of mathematical skills improvement and different types of samples, e.g. elementary,
junior high, or high school level.
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