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ofh(—L- effects of covid-19 in learning: effective and efficient
online learning models of mathematical statistics and real
analysis from the students’ perspective

Subakri' and A M Annizar'

!state Islamic Institute of JTember

E-mail: anasmarufannizar@iain-jember.ac.id

Absiract. An effective onhine learming model that does not burdensome students 1s a hot topic
of discussion m the current pandemic era. This research 15 a quahtative desenptive study that
aimed to know the online learmng models of Mathematical Statistics and Real Analysis that
are effective, efficient, and not burdensome from the student's perspective. The subjects of the
research were all students who are studying Mathematical Statistics and / or Real
Analysisnamely 63 students of Mathematical Statistics and 52 students of Real Analysis. The
entire research subjectswere gave a survey through the Google Form to find out online learning
models that best suits students. Then the survey results were analyzed based on online learning
models with the largest selection percentage. The results showed that online learming models of
Mathematical Statistics and Real Analysis courses that are effective, efficient and not
burdensome for students is a learning mo del combining YouTube and WhatsApp media. Based
on follow up nterviews, there are many reasons why this model was chosen from other
learning models such as video conferencing, one of the reasons 1s because this media needs
less quota and is interspersed with question and answer discussions with the media that are
commonly owned by students. Even when students are faced with situations where they will be
oiven unlimited quota, students in both classes still consider the most e¢ffective and efheient
learning mo del 1s to combining YouTube and WhatsApp.

1. Introduction

A few moments ago until now, all areas of life were faced with a rogue enemy which iz very difficult
to defeat, namely the virus pandemic Covid-19. Although it deals directly with the health sector, its
rapid spread makes the government should restrict all social activities in the community environment,
no exception in the field of education. The impact of the pandemic made everything forms of learning
ranging from early education, elementary, middle to college switch from being face-to-face to online
learning.

Lotz of researchers are trying to define learning. Behaviorists define learning as activities that
produce behavioral changes while constructivists believe learning iz an effort to build and reconstruct
our cognitfive upon receiving new material. According to King et al.,[1] learning iz a positive change
within a certain period of time which increases cognitive and behavioral capabilitiez as a result of
obgzervation and interaction between experiences and situations being faced. Whereas Online Learning
iz an indirect form of learning and uses an internet connection as its main component. According to
Busdeli¢ [2] online learning wag first used to bridge a variety of people with different characteristics
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B of thiz work et maintain attribution to the author(s) and the title of the Work, journal citation and DO
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and geographical locations but has one thing in common, namely to havean interest in learning a
particular science / knowledge together. This learning is an answer to the government’s command to
restrict social activities. The form of online learning is very varied depending on the policies and
creativity of educators.

Like coins, online learning has a positive and negative zides. Sadeghi [3] explained that with the
existence of online learning can be done anywhere, more efficient in terms of cost because there is no
need for living expenses in neighboring cities, or even neighboring countries, no need to form a
community first, be more flexible, and save more time {no need to wait for a bus, and etc).

However learning iz also not separated from the paradoxes that appear. Az explained by
Kiryakova[4], the weaknesses of online learning are learning to feel isolated because there is no direct
contact that occurs, so that the second weakness arises a lack of motivation and self-dizcipline. In
Indonesia, most of the learning uses online because of pandemic, giving rise to protest from students.
Thiz kind of protest emerged due to several things, among them students have been accustomed to
implement the learning directly (face to face) so that when the form of learning turned into online,
students were shocked and not ready to face the form of changing leszons. Not only students, from the
educators in this case the lecturers also felt the difficulty, especially the lecturers who are not experts
in Information Technology (IT). So the online learning models used is more haphazard.

There are several factors that affect students in receiving online learning easily or not. The first
factor is the ability of educators to use IT [5]. The better educators master in IT, the more media
alternatives can be selected and used in the middle of this online learning. Buseli¢ [2] mentions there
are at least 4 options how someone wants to learn online by utilizing technology and information
media, namely the print media, the voice, the computer, and the video. However the development of
gocial media such ag the internet becomes a form of revolution and can be used as an expression of
some of these 4 media. The second factor iz the lecturer’s creativity in choosing the appropriate online
learning model. This means that when educators must be able to analyze and determine online learning
models that can be used. The third factor is internet access for educators and students. How can carry
out an online learning if their internet access iz limited even if there is no signal. The last factor is the
type of course to br taught. The characteristics of a course will affect which media is most appropriate
to use [6].

There are many cases in which educators with a lack of creativity add poor mastery of IT make
online learning models is just an online assignments. For some courses, it iz not a problem. However,
given the assignment of changing from face to face, many expressions of students in various social
media have stated that "now online learning, not an online assignment”. Obviously thiz is an
expression of students who are saturated and less satisfied with the use of online assignments instead
of face-to-face, but too afraid to convey it to the lecturer concerned.

However it iz also wrong with assuming an online assignment is a definite improper way, because
it depends on the characteristics of the course. It is very possible that the assignment summarizes an
effective and efficient way and does not burden students to learn the material. However this is actually
less effective if it iz done in several courses that really need deeper guidance from an educator.
Ineffective is the provision of assignments as a substitute for learning by not observing the
characteristics of the courses and the amount disproportionately.

Addressing these things is happening at various levels, the Minister of Education immediately gave
a warning to be more proportional in giving assignments, even the learning was carried out through
national TV stations (for early education, elementary school, and zecondary education). While the
colleges are considered to have competence to do better learning independently. Besides the online
assignments, now there is an online learning models that are often used, these models are discussions
in the form of writing media / typed media such as (WhatsApp) or video conference {Zoom, Google
Meet and others).

Howeverthe problem doez not stop there, many problems arize. Initially students felt objected to
the continuous assignment that impressed "online assignments are not online learning", then is
response to the problem appeared bid to conduct lectures using video conference. Not finished until
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there arose a new problem from most students with regards to the amount of internet quota needed to
follow the video conference even with the return of students to their respective residences, not a few
also complained about the signal as one of the obstacles.

In response to this, educators are not unreasonable. The discuszion was slightly changed using
media that is more commonly used and does not spend a lot of quota ranging from google classroom
to more familiar media such as Whatsapp. Not Indonesian students who cannot see the lack of
dizcussion models using this media. For most courses the dizcussion model using this media becomes
an effective, efficient, and not burdenzome model for students. However for exact courses such as
Real Analysis or Mathematical Statistics, learning by discusgion using the writing media still produces
obstacles that some students feel the process of transferring knowledg iz still not optimal and not too
understand if it conveyed by writing. This iz because in understanding the exact sciences especially
mathematics requires the ability of abstraction, reazoning and critical thinking as well as creative
thinking which can be maximally improved with the help of explanations from educators rather than
having to study independently [7, &].

This iz where the double-edged sword appears.On the one side to use video conference, the quota
required iz very large. Based on research’s experiments, the learning media Zoom takes 2 GB within
60 minutes. However, if using WhatsApp the obstacle that arise iz still a difficult for students to
receive the exact material given. At this time creativity of lecturers is tested here. Addressing the
matter, researchers offer a combination learning models between Youtube and WhatsApp. This model
iz done by making a learning video first, then uploading it on Youtube for students to learn, and then
conducted a dizcussion through Whats App to discuss issues that are not understood by students.

However, it is still unclear which method of learning iz most effective, efficient, and not
burdensome for students especially in the exact courses in the mathematics study program. Baszed on
this, the researcher feels that it iz important to raise this title to find out which method of students
choice is effective, efficient and not burdensome =o that in the future if online learning is still needed,
then the lecturers will not be confused anymore to try the learning model in finding the most effective
and efficient model.

2. Method
This type of research used is qualitative with a descriptive approach. A Descriptive approach was
chosen because researchers wanted to describe the various forms of student perspectives in looking
effective, efficient, and not burdensome learning models in exact courses which in this case are
courses of Real Analysiz and Mathematical Statistics [9]. The research was conducted in one of the
colleges in East JTava Province. The research subjectsare all students who are studying courses of Real
Analysis and Mathematical Statistics at the college. This courses are chosen with the common course
of study in mathematics study program both the college of religious and the public colleges and their
learning are required considerable abstraction skills to solve problems [10-12].

At first, the researchers provided all forms of online learning models that could be used in both
courses. The model in question is as follows:

1. @Giving assignments to resume material

Conducting video conference through Zoom’s Media

Discussions through the Learning Management System (LMS)

Conduct discusgion through Whats App

Conduct discussions through google classroom

Making a learning videos on YouTube

Create a video on YouTube channel then discuss it on WhatsApp iz guided by the lecturer

The Classes are divided into groups, then every week 1 group of expert makes a video on
YouTube then guides the course of dizcussion on WhatsApp and at the end of the dizcussion,
the lecturer gives a conclusion.

el ol



ICCGANT 2020 IOP Publishing
Journal of Physics: Conference Series 1836(2021) 012048  do1:10.1088/1742-6596/1836/1,/012048

The data has collect with surveys and interviews. The first is a survey was conducted on which
learning models are most effective, efficient, and not burdensome for students. Subsequently, the data
was analyzed and randomly selected several subjects to interview on the reason why it chose a
particular learning model. The interviews are conducted to dig deeper the reasons a situation could
OCCuUr.

Ag for the questions given on the survey instruments are to dig up the data as follows:

1. Internet quota issued by students before and during the pandemic.

2. e intensity of students before and during the pandemic.

3. "Online learning models of Real Analysis that are effective, efficient, and not burdensome from
e students

4. nline learning models of Mathematical Statistics that are effective, efficient, and not

burdensome from the students

3. Results

The learning models tested in this study has been accepted by students so that students can feel and
determine which online learning model is suitable for a particular course. Determination of the
learning model to be tested, also consider the opinion of the students. So in this research many of the
online learning models are imposed on students.

Thiz research is a qualitative approach in which the data presented will be discuszed descriptively
instead of using a quantitative statistical analysis approach. At first, from 63 students in Mathematical
Statistics class and 52 students in Real Analysis class were given a survey on now many quotas were
used for one week before and during the pandemic. The following results are obtained based on
research surveys.

Mathematical Statistics Class Real Analysis Class
2%
N W Less than 2 GB "2 u Less thafd 6B
a1 5%
_ 0% 2%
6% " 2 EEERh 15% m2GB-4GB
4 GB-6GB
W6 GB-8GB 4GB-6GB
16% W8GB-10GB m6GB-8GB
10 GB - 20 GB
M3GB-10GB
More than 20 GB
Figure 1. Quota is needed a week before the Figure 2. Quota iz needed a week before
pandemic occured in Mathematical Statistics the pandemic occured in Real Analysis

Clazs. Class.

Baszed on Figures 1 and 2, it is known that the data mode 'quotas required by students before the
pandemic' iz in 2GB - 4GB class either in the Mathematical Statistics Class or the Real Analysis Class.

Meanwhile, the following shows the results of many internet quota that students need during the
pandemic.
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Mathematical Statistics Class Real Analysis Class
W Less than ﬂa 9 %4 W Less than QB
3% a
13% 1% B,
S ama 8 13%  m2GB-4GB 129 % 0% 8%~ W2CGB-ACE
13% |
4GB -6GB d 4GB-6GB
A 6 GB-8GB
11% W6 GE-8GB v 19%
m8GB-10GB
m3GB-10GE
10 GB - 20 GB
10 GB - 20 GB

Figure 3. Quota is needed a week during the Figure 4. Quota is needed a week during the
pandemic inMathematical Statistics Class. pandemic in Real Analysis Class.

Baszed on Figures 3 and 4, it is known that the data mode 'quotas required by students during the
pandemic' iz in 10GB - 4GB class either in the Mathematical Statistics Class or the Real Analysis
Class.

Furthermore, students in both classes are given questions about the differences in the intensity of
learning before and when the pandemic occurs. The following results are obtained.

Mathematical Statistics Class Real Analysis Class

B Mo Difference B Mo Difference

‘ B longer than W Longer than

before a before a
pandemic pandemic
76% Longer during 3% Longer during
a pandemic a pandemic
Figure 5. Differences in learning infensity Figure 6. Differences in learning intensity before
before and when the pandemic occurs and when the pandemic occurs in Real Analysis
inM athematical Statistics Class. Class.

Baszed on Figures 5 and 6, it can be seen that the data mode 'Differences in learning intensity before
and when the pandemic occurs' is in 2GB-4GB class either in the Mathematical Statistics Class or the
Real Analysis Class.

The data obtained from Figure 1 to Figure 4, shows significant increases in the use of quotas before
and during the pandemic. This iz because all of the learning is centered on an online system[13].
Moreover, some classes require students to look for their own learning materials to be presented and
digcuss using zoom or other media. On the other hand, it makes the students more independent in
constructing their understanding even though the time needed is getting longer (Figure 5 dan 6)[14].
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Furthermore, in exploring core data about the learning model which according to the student's
perspective is an effective, efficient and and not burdensome for students, the researcher divides the
question into 2 conditions. The condition in question is when the students are given unlimited internet
access and when not given unlimited internet access (according to the real conditions of the students).
The results obtained at the first condition are as follows

M athematical Statistics Class
30
15
I 3] 3
n 1 1 0
—_— - - l . -
& \}@wl @nz}"%q‘? \dr'z?f‘ " ,bvb",bﬁb'éﬁ%
.g;»g & \S}'E}E’ NS
P N o':’& 3 \0‘3‘\@ & P N
NG YV WF 40 40
3o 0‘:’
© -4,

Figure 7. Survey selection of online learning

models if students are given unlimited
internet access inMathematical Statistics
Class.

Real Analysis Class

Figure 8. Survey zelection of online learning
models if students are given unlimited internet
access in Real Analysis Class.

While the online learning model is selected with the real conditions experienced by current students

{no unlimited internet access) is as follows.

Mathematical Statistics Class
33

Real Analysis Class

Figure 9. The selection survey of online
learning models with the real conditions of
students (no unlimited internet access)
inM athematical Statistics Class.

Figure 10. The =selection survey of online
learning models with the real conditions of
students (no unlimited internet access) in Real
Analysis Class.

Baszed on Figures 7 to Figure 10, it can be seen that the data mode "The selection survey of online
learning models’' on both conditions iz the YouTube-based learning model and continues the via
WhatsApp discussion with the lecturer’s guide. The results have also shown that students prefer to
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understand material from YouTube videos created by their lecturers. Thiz is because, when using
video conference media, students need a larger quotas and a mobile phoneswhich is compatible with a
stable network. While the students presentation of a particular lesson topic raises suspicion on
validating the truth of the material being presented [15-17].

4. Discussion

4.1, Many quotas are needed before the pandemic occurs
From the prior research, it has been obtained that both in the Mathematical Statistics class containing
63 studentzs and a Real Analysis class containing 52 students spread almost the same before the
pandemic occured in both classes of the largest percentage spread to students who spent less than 2
GB quotas and between2 GB to 4GB quotas every week.

The accumulation of 2 groups of students spending less than 2 GB quotas a week and between 2
GB - 4 GB quotas a week in the Mathematical Statistics class and Real Analysiz class, respectively
64% and 79%o of all research subjects. This indicates that more than half of the population in both
clazses would have a quota of lezs than 4 GB before the pandemic occurred.

4.2. Many quotas are needed when the pandemic occurs

While the results of research presented in the previous section on the internet data quota needed when
the pandemic has occurred in the Mathematical Statistics class and Real Analyziz class again shows
quite identical data. The two biggest percentages of the two classes are in the group of students who
claim to need internet data quotas of 8-10 GB and 10-20 GB.

If accumulated both in class of Mathematical Statistics and Real Analysis, the percentage of
students who need a quota of between 8GB to 20GB reached 38% and 63% of the total research
subjects. Although the total accumulatied in both groups is slightly different by 25%b, in both classes
the group holds the biggest percentage of its clags.

If the need for this quota is compared with the time before the pandemic occured, it will be an
extremely rapid increaze. By looking at the biggest percentage in these two conditions, researchers can
compare at the time before the existence of the Covid-19 attack, the quota needed by students is less
than 4 GB. As for the time occured pandemic the biggest percentage of students stated that it needs
internet data quota of about § to 20 GB. This indicates an increase of 4 to 5 times the original state.

This increase occurred because all learning activities switched to using online learning systems, so
inevitably students are needed to have an internet quota in order to follow the learning, even though
the procesz and model of learning in every course was different, zo that the quota needed also
different. This is in line with the one presented by Kiryvakova [4, 18] that online learning can be a lot
more cost than usual because it requires new facilitiez such as the internet.

4.3, Student learning infensity before and when the pandemic occurs

In his research Traxler[5]states that online learning has a shorter period. So the next question arises,
how iz online learning about the intensity of students in learning? Is it also with the amount of internet
quota that has been discussed earlier and the use of online learning models that do make the intensity
of learning iz high, low, or just no effect?

The results shown in figure 5 and 6 show data that more than 70% of students in two classes
claimed to spend more time studying, both in Mathematical Statistics and Real Analysis or other
courses during the pandemic.

This happens because when the pandemic occurs, all courses no longer use direct learning, o not a
few courses that require students to have a guided group discussion at each meeting so that group
members on duty to the prezentation need to learn more to prepare discussion materials. Not only that,
with online learning, somefimes students are experiencing problems and not able to directly
understand the material that iz delivered, so it is necessary to repeat the material discussed earlier [19].
Thizis an example of the cause of student’s learning intensity to increase during the pandemic.
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Another case iz because at the time of the pandemic there is a course that gave the assignments
instead face-to-face, so it required a thorough review of the materials first, and then arrange the
necessary assignments.

Based on these two cases, students claim to be more frequent or intense in self learning if compared
before the pandemic occurs.

4.4. Learning model students selected If given unlimited infernet access

The learning model really determines how the material is received by students. This includes the
ingide and the courze of their understanding of the material, fast or slow the material that can be
abzorbed, even far from it, satisfied and enjoy or not the students during the knowledge transfer
process.

After students have been given the material of Mathematical Statistics learning and / or Real
Analysis using various of learning models as described in the research methods section. Furthermore,
students are made to think and feel which methods they think are quite effective and efficient. To
avoid other factors such az economic factors, the question ""What do you think is an effective and
efficient learning model if students are given unlimited internet access?"

The data obtained on the results of research is surprised the researcher. The assumption of
researchers, students will choose video conferencing media such as zoom, google meet, and the like.
But the results shows 30 of the 63 students of the Mathematical Statistics class and 31 of the 52
students of the Real Analysis class actually chose learning models using YouTube, with the video
uploaded is the original videos made by lecturers, and uploaded before the schedule of lecturers then
on the schedule the lecturers filled with discussion that discussed about the video that has been
uploaded.

In both classes the Mathematical Statistics and Real Analysis classes, this learning model received
the most votes followed by zoom’s media as the second most media afterwards. But the difference in
the sound is quite significant. More in depth interviews were conducted by researchers to explore why
these results were less in line with the researchers's assumptions. Based on the results of interview
obtained several reasons as follows:

1. Although the unlimited internet quota has been given, but some students admitted to the place
of residence, the signal iz bad. So if it is done learning to use the video conference is the
explanation iz given discontinuous zo that the student increasingly do not understand about
what is conveyed by the lecturer. Not only bad signal, also makes the application

utomatically closed so that many explanations are left behind.
quing the zoom and video conference applications requires adequate gadgets. While the

students admitted that their phone does not have enough goace to install the application.

3. Some students mentioned that the zoom application "often has errors and iz considered
complicated and troublesome n entering ID.

4. Some students claimed to be afraid that the application of zoom disseminates the user's
personal information.

5. Some students alzso argued that using video conference applications made them less able to
concentrate because because it is interrupted by the expressions of their colleagues in the
gadget's screen.

This iz in line with the research conducted byLeontyeva[6] and Sadeghi[3] which mentions many

problems in the implementation of online learning, and most are constrained in technological issues
such as the ownership of qualified gadget facilities.

el

4.5, Students selected learning models with curvent real conditions.

Subsequently given a similar question but this time adjusted to the real conditions of students. The
logical explanation is that when students are given unlimited internet access, but most of them do not
choose the learning model to use the video conference applications for reazons as previously
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dizcussed. So it is a not surprising if on thiz question model selector learning to use the video
conference iz decreasing.

The biggest data in both classes iz still on the learning model that uses YouTube with videos
created by the lecturers and then followed by a discussion using WhatsApp. On the other hand,
although not significant in learning of Mathematical Statistics and Real Analysis using the WhatsApp
digcusgsion learning models also increazed in two classes. This happens because nowadays they have to
adjust to their economic conditions (internet quota).

The outline of thiz research iz a learning model that combines YouTube and WhatsApp with a
guided by lecturer in the discussion on the research as a result of learning models that is considered to
be the most effective, efficient and not burdensome for students. Students based on the interview
mentioned the reazons for this learning model chosen as follows:

1. Because the video is made directly by the lecturer and made by observing the skills of their
students, =0 it iz not very direct to the main points but give the first advance, zo that the
students increasingly understand the concept.

2.  Videos on YouTube and the results of the discussion on WhatsApp can be learned again at any
time. So that when the students forget it can still be opened and understood again.

3. The required quota iz far less than video conference. This iz in accordance with the
explanationbySadeghi[3]that economic constraints have also been a limitation on the
implentation of ideal online learning.

4. The signal problemsare quite resolved because at the time the signals supports being able to
download the video, so understanding the video iz not intermittent. Alzo the poor signal can
still be used to monitor the course of discussion.

5.  Whatsapp iz a common media and iz owned by all students.

6. Whatsapp media is the best complement when there are questions or difficulties when
understanding the videos, =o it can be dizscuszed immediately.

7. Because it can determine the learning styles of students who learn by looking, reading and by
listening.

8. The gadget used does not need to have high specifications.

9. No need to download certain applications.

10. The discussion is better guided by the lecturer, so the questions that arise can be answered
directly without doubt that it is true or false. Because if guided by students who serves as
presentators, sometimes the video iz difficult to understand and when discussion of the answer
is still not acceptable.

Baszed on the reasons of the interview excerpt, what iz the answer and why the collaboration

learning model between YouTube and WhatssApp that iz guided by the lecturer iz an effective,
efficient, and not burdensome learning model for students.

3. Conclusion

Starting from the findings of the research and discussion, can be taken several conclusions among
others, after the need pandemic students will increase Internet quota 4 to 5 times more than before the
pandemic. The positive impact is the intensity of student learning iz increasing, because the absence of
face-to-face process, so those students are required to understand independently more than usual
(before there iz a pandemic). This can improve the student’s ability to contruct mathematics gpaterials.
Also with the introduction of an online learning system, the learning model that felt most effective,
efficient and not burdensome based on student's perspective in both the clases of Mathematical
Statistics and Real analysis are learning model that combines YouTube with WhatssApp. The learning
first starts from the lecturers who made an explanation video about certain materials and then
uploaded on YouTube and students are given an address/link to access and learn it, then during the
learning schedule, conducted discussions led by the lecturer in question through Whatssapp about the
videos that has been learned before.
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6. Suggestion

Baszed on these conclusions, the advice presented by the researchers for educators are expected to be
open (want to listen the suggestions from students) in determining the online learning model used, also
it must congider the characteristics of the subjects to be taught first for the exact courses. From the
results of this research, the researchers alzo suggested to use learning model that combines YouTube
and Whatsapp as an effective, efficient and not burdensome model for students.
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