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Abstract
This study aims to determine the cﬁmvcncss of leaming through video presentations and Whatsapp Group
(WAG]) on the topic of vector space during the Covid-19 pandemic. The leami@ystcm is carried out online
using videos developed and shared via WAG. This research is action research conducted in two cycles with
m"] cycle consisting of four meetings. The subjects of this research were 14-second semester students in the
Mathematics Education Study Program Faculty of Teacher Training and Education, Universitas Mahasaraswati
Denpasar who took Linear Algebra courses. The data collected in this study were the researcher's actions, the
mllts of the evaluation, and student responses to the video presentation and WAG applied by the researcher.
The results of this study indicate that the application of video presentations and WAG on the topic of vector
space during the Covid-19 pandemic was classified as effective, because the average student score increased
12.99% and 1.3% respectively with the class average before the action 68, after the action in cycle I 76.79 and
after the action in cycle II 77.79. Student responses regarding the application of video presentations and WAG
were very positive. This lcar strategy can be used as a solution during the Covid-19 pandemic, which
requires students and lecturers to carry out the teaching and learning process from home.
25
Keyword: Video presentations; whatsapp group (WAG); vector spacc;glinc learning.

Abstrak

Penelitian ini bermj@umuk mengetahui efekifiras pembelajaran melalui video presentasi dan WAG pada
topik ruang vektor di masa pandemi Covid-19. Sistem pembelajana dilakukan secara daring dengan
menggunakan video yang dikembangkan dan dibagi melalui WAG. Penelitian ini merupakan penelitian
tindakan yang dilaksanakan dalam dua siklus dengan masingu’ng siklus terdiri dari empat pertemuan.
Subjek penelitian ini sebanyak 14 mahasiswa semester [l di program studi pendi@¥8n matematika FKIP
Universitas Mahasaraswati Denpasar yang mengambil mata kuliah Aljabar Linear. Data yang dikumpulkan
dalam penelitian ini adalah tindakan peneliti, hasil evaluasi dan respon mahasiswa terhadap video presentasi
dan WAG yang diterapkan peneliti. Hasil penelitian ini menunjukkan bahwa penerapan video presentasi dan
WAG pada topik ruang vekior di masa pandami Covid-19 tergolong efekiif, karena rata-rata nilai malmswa
mengalami peningkatan berturut-turut 12,9% dan 1.3% dengan rata-rata kelas sebelum tindakan 68, setelah
tindakan pada siklus [ 76,79 dan setelah tindakan pada siklus 11 77,79. Respon mahasiswa .'mng penerapan
video presentasi dan WAG sangat positif. Strategi pembelajaran ini dapat dijadikan solusi di masa pandemi
Covid-19 yang mengharuskan mahasiswa dan dosen melaksanakan proses belajar mengajar dari rumah.

Kata Kunci: Video presentasi; whatsapp grup; ruang vektor; pembelajaran daring.
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INTRODUCEEDN

Before the Covid-19 pandemic,
learning was done face-to-face in class.
Several variations are made by
educators to increase the effectiveness
of learning, such as implementing
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learning strategies that are tailored to
the character of students, applying
various learning media, such as power
points, modules and others. Although
the use of technology has been so
massive in Indonesia, educators still use
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conventional learning approaches by
utilizing textbooks and power points.
This kind of learning was also carried
out by researchers before Covid-19
occurred.

In March 2020 the Indonesian
gov@iment officially announced that
the teaching and learning process was
carried out from home. At that time,
many educators including lecturers had
not prepared a proper learning system to
be implemented. Lecture obtained a lot
of information, including lecturers using
group Whatsapp media to conduct
learning, some lecturers used the
Management Learning System (MLS)
provided by Google, namely Google
Classroom, and some used virtual
learning through zoom meetings and
google meet (Engelbrecht, Llinares, &
Borba, 2020; Irfan, Kusumaningrum,
Yulia, & Widodo, 2020; Konig, Jdger-
Biela, & Glutsch, 2020; Mailizar,
@lmanthari, Maulina, & Bruce, 2020;
Moreno-Guerrero, Arznar-Diaz,
Caceres-Reche, & Alonso-Garcia, 2020;
Mulenga & Marbdn, 2020a, 2020b;
Wargadinata, Maimunah, Dewi, &
Rofiq, 2020; Wiratomo & Mulyatna,
2020). The researcher feels that each of
these media has very significant
weaknesses. Moreover, some media are
only used by lecturers to share material,
give assignments, and  collect
assignments. There is no process of
explaining or providing meaningful
stimuli for students.

The phenomenon that occurs in
the classroom in the vector space course
is that students have low learning
outcomes with an average of 68 out of a
total score of 100. The learning carried
out by the Lecturer focuses on Howard
Anton's textbook on Elementary Linear
Algebra, in addition to explaining the
material using this book. , the lecturer
makes several power points to explain
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the material, and displays it in front of
the class. When students have difficulty,
students will ask questions and the
lecturer will repeat the explanation
given. At that time, students seemed to
understand the material, but after an
evaluation, it turned out that student
learning outcomes were still very low.
Especially when the Covid-19 pandemic
occurred, lecturers thought about
learning innovations that could be done,
the purpose of which was not only
adapting to the situation but also being
able to overcome problems that
previously occurred. So the researchers
thought of a solution by implementing
learning using video presentations, then
sharing them on Whatsapp groups and
discussing them with students and
lecturers.

The researcher took the initiative
to create an innovative lesson through
video presentations. Video presentations
have advantages including that they can
be seen directly by students wherever
they are, can be repeated if there is an
explanation that is not understood and
can be played anytime and anywhere
according to student wishes. With these
advantages, it is hoped that effective
learning can be created. Various things
need to be prepared to make learning
effective through video presentations.
First, videos are made before learning
begins. Second, the explanation is short,
concise, and clear. Third, the voice must
be heard clearly. Fourth, th@gvideo
display must be attractive so that
students are interested and not bored in
following the lesson. Lecture also
prepare whatsapp groups as a medium
for discussion if there are explanations
that are not yet understood.

Learning through video
presentations has been carried out by
several lecture (Djamilah & Lazwardi,
2020; Mustakim, 2020) To implement
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learning using video presentations, it is
necessary to pay attention to several
things such as 1) providing concise
learning materials, 2) minimizing
sending material in the form of heavy
videos to save the quota, 3) selecting
material in the video must be based on
language criteria that are easy to
understand, 4) still providing material
before the assignment, 5) giving varied
and different questions for each student,
6) giving assignments according to the
lesson schedule, 7) reminding when
there are assignments, and 8) reducing
assignments (Mustakim, 2020). Several
things stated by (Mustakim, 2020)
became the attention of lecture to
develop the video used in this study.
The use of instructional videos is very
effective  in  increasing  student
understanding of learning mathematics
(Djamilah & Lazwardi, 2020).

In communicating directly and
quickly with students, lecturers can do it
via whatsapp group (WAG). WAG can
help students communicate and discuss
directly with lecturers and other
students (Abdillah, 2020; Khusaini,
Suyudi, Winarto, & Sugiyanto, 2017,
Purnama, 2020; Susilowati, 2021).
Further (Khusaini et al., 2017) found
that the role of WAG was very effective
in terms of conducting assessments both
by lecturers and peers. The online
learning model using WhatsApp Groups
is slightly better than using Google
Classroom by paying attention to the
technical/system applied during the
learning process (Susilowati, 2021).

This study focuses on vector
space material which is part of the
linear algebra course. The topic of
vector space is a material that is
difficult for students to understand
because it is very abstract, contains
deductive proofs, and involves a lot of
operations between variables. Last
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semester, the average score of students
obtained was low, namely 68. The
average was obtained based on the
results ~ of the final  {fEhester
examinations of students in the
Mathematics Education Study Program
of the Faculty of Teacher Training and
Education at Universitas Mahasaraswati
Denpasar. This happens when learning
is done face to face in class. What about
when the Covid-19 pandemic occurs?
Can effective learning be achieved?
That is the purpose of this research, to
find out effective learning is through
video presentatifins on the topic of
vector space during the Covid-19
pandemic.

METHOD

The design of this research is
action research by  developing
instructional videos in two forms. The
first form are learning videos with
presentation  slides, and  facial
expressions. The process of making this
video begins by making material on a
power point, then recording on zoom
meetings that are connected to the
internet, after that edit on the Filmora
application by adding music and
adjusting the researcher's voice to make
it clear. The second form, instructional
videos with the appearance of the
researcher explaining the material on
the blackboard. The process of making
this video begins with making a
systematic scenario of the presentation
of the material, then it is explained
through a whiteboard recorded using a
mobile phone, after which it is edited
using the Filmora application by adding
music, adding words or sentences to
emphasize important things, zooming in
and zooming. out, as well as adjusting
the researcher's voice so that it can be
heard clearly.
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The subjects of this study were 14
students of semester III class 2019/2020
who took Linear II Algebra courses.
This research was conducted in some
cycles for 2 months (may — June 2020),
each cycle consisting by four actions.
Each cycle, stages are carried out
starting from planning, implementation,
observation and reflection. It can be
seen in Figure 1.

Planning

Reflection Implementation

Observation

Figure 1. Four actions for each cycle

In planning, researchers prepared
lesson plans, video presentations about
vector space, formed Whatsapp groups,
made lecturer and student observation
sheets, made evaluation instruments for
each cycle, answer keys, assessment
rubrics, and google forms to find out
student responses. Next, the researcher
implemented the plan using video
presentations and WAG. After the
action was taken, the researcher
collected the results of observations
made on lecturers and students. This
result is then used as a reflection to
move on to the next cycle.

Data analysis was carried out
qualitatively and quantitatively.
Qualitatively, lecture describe teacher
actions and  student  responses.
Quantitatively, the researcher describes
the results of the student tests. Data
analysis techniques were carried out
qualitatively and quantitatively.
Qualitatively, students' questions were
analyzed through Whatsapp groups and
student statements via google form by
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reducing data by paying attention to the
meaning and suitability of questions and
statements with the topic being
discussed. Quantitatively, using the
class average calculation.

_ 2 fx
X = T (D)
Information

X : Mean

Y. fx : Sum of all values

n : Number of students

Student scores are divided into
five categories that follow the
assessment system at Mahasaraswati
University ~ Effnpasar. The  five
categories are 80 — 100 (very good), 70
— 79 (good), 50 — 69 (enough), 40 — 59
(poor), and 39 (very poor). Learning
criteria are said to be effective if the
average student is more than 70 or at
least in the Good category, and there is
an increase in value from before the
research was carried out to an increase
in each cycle.

RESULT AND DISCUSSION

The lecture's action begins with
making two forms of video, namely a
learning video with presentation slides
and facial expressions, and a learning
vidleo with the appearance of the
researcher explaining the material on
the board. This video is uploaded
directly on WhatsApp Group and some
are uploaded on the researcher's
YouTube channel "Mr. Kadek “and
shared the video link on the WhatsApp
group. The topics discussed by the
lecture in the video are 1) Introduction
to Vectors, 2) Operations in 2D and 3D
Vector Spaces, 3) Euclid-n-Space and
Vector Space, 4) Proof of a 2 x 2 Matrix
is a Vector Space, 5) A Non-Vector
Space Set, 6) Subspace Vector, and 7)
Linear Combination.
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At the first meeting, the lecture
distributed a video presentation on
WAG with the theme Introduction to
Vector. “The material according to the
contract is VECTOR AND SUB
VECTOR ROOM. Before you discuss
that at the next meeting, you want to
review the material about Vector first.
You oblige you to download, watch and
record important things in the video
above ”. Lecture want to check students'
understanding of vectors that have been
studied in high school and previous
courses. Introduction to Vector is a
prerequisite for understanding vector
space and vector subspace. After
allowing students to watch the video,
the researcher asked the students to do
their assignments and sent them to
email.

At the second meeting, the
researcher uploaded a presentation
video with the theme Operation in 2D
and 3D Vector Spaces on the YouTube
channel "Mr. Kadek™ then shared the
link on the WAG. Lecture applied the
same pattern, namely, after watching
the video the researcher asked students
to do the tasks in the video and sent
them to the lecture’ email. Lecture
upload videos on YouTube because the
video size is large enough not to allow it
to be uploaded on the WAG.

At the third meeting, the
researcher started the lesson by
reviewing the previous material by
asking "... Try to share in the form of a
photo in this group, the geometric
representation of the vector u (1, x)
where x is the last digit of your
respective NPM". Of the 10 subjects, all
responded by giving the correct answer.
Then the researcher proceeded to the
core  material by sharing the
presentation video with the topic
Euclid-n-Room and Vector Room
which was previously uploaded on the
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Researcher's YouTube Channel. After
watching the video, the researcher asked
students to work on the questions and
share the answers to the WAG. During
the process of watching videos and
completing  assignments,  students
encountered obstacles, such as: “Sorry,
sir. | want to ask, can you clarify for the
axiom that does not fulfill that, sir? For
example in axiom 7, for u_2 + v_2 why
is the result 0?7 Please clarify, sir ". The
second question is "Sorry beforehand
sir, I want to ask about this matter of
proof. Could you please explain again,
sir? I don't understand how the stages of
completion are”. To answer this
question reserchers created a new video
entitled Sets Not Vector Space because
the operation times are weird. After the
students listened to the researcher's
explanation via video, the students tried
to do the assignment again, and it turned
out that something was wrong. Lecture
clarify again by correcting student work
and making videos again to clarify the
topic being asked. Students are very
active in providing answers to the
WAG, and I provide corrections to the
mistakes made. And finally, students
are able to overcome their mistakes and
find the correct answer.

The fourth meeting is an evaluation
of learning outcomes after 3 meetings
EBing video presentations. The evaluation
results can be seen in Table 1.

Table 1. Results of evaluation i learning
through video presentations and WAG

No Inmitial Name Score Category

1 DAPS 75 Good

2 AIAU 60 Enough

3 AD 78 Good

4 IKMR 65 Enough

5 IM 85 Very Good
6 ADL 85 Very Good
7 DPP 60 Enough

8 PK 75 Good

9 RKA 90 Very Good
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No Initial Name Score Category
10 NKM 75 Good
11 VAW 85 Very Good
121G 80 Very Good
13 MCM 82 Very Good
14 AL 80 Very Good
Average 76,79 Good

Based on the results of first
evaluation, it appears that there are 11
people get a minimum score in the good
category and get good enough or low
scores as many as 3 people. The average
evaluation results increased compared
to the average during the first evaluation
of 12.9%. This shows that learning
using video presentations and WAG is
effective because it can increase the
class average score.

After the evaluation is performed
two reflection techniques, namely 1)
field notes from lecture regarding the
shortcomings of lecture in carrying out
learning, 2) asking students through
www.mentimeter.com. Based on the
results of reflection, the researcher
realized that the interaction between
lecture and students was lacking in
discussing the questions/material on the
WAG. Apart from the limited
conditions of the WAG for writing
mathematical answers, lecture also
lacked time management, so the
discussion of questions was not optimal.
The second drawback, namely the
researcher's learning pattern tends to be
monotonous which results in students
getting bored in receiving the material.
However, the video presentation made
has been edited and added music so that
it looks quite attractive. From students
there were various responses, some felt
there were no obstacles during the
learning that was carried out and the
explanation from the video was easy to
understand. Some students conveyed
that the material was difficult to
understand, the lecture' answers were
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less detailed so that the understanding
of what was being asked was lacking,
and there were fewer examples of
questions on each topic discussed.
Based on the results of the lecture'
reflection,  the rescarcher  made
improvements by 1) increasing the
intensity of the interaction on the WAG
and 2) making the presentation video
more detailed and clear with more
varied examples of questions.

Meeting 5" lecture discuss and
discuss  student  answers  during
evaluation. The lecture asked the
students through the WAG "This is one
of the results of the evaluation (dividing
picture 1 in the WAG), number 4 has
not been answered, but the good thing is
that it can replace x correctly (before
k(u,v) = (xku, xkv), student replaces
the value of x by using the last number
of his identity). Anyone can help to
work on this problem?" (Figure 2)

. \'l";.q..,\,n e Lol erapn Fest "‘u v 'i-lm":‘f""

opreeai Ly, ) BN W) s (ed k) den

le Lu, vz Llekw, 1o ev)

Panspelesn Ao punen e lpdeon 4 agvroidle Flv“;
veleber . jdesn fafree elegione  owg Frelele
Taggarhul. .

Dowaly ¢

Figure 2. Answers of students who have
difficulty working on evaluation
questions |

Through this picture, the lecturer
said that some of the questions above
did not answer. Then the lecturer
triggers the discussion and students'
critical thinking by asking.

Lecture: "Can anyone answer?".
Because no one volunteered,
the lecture directly appointed
two students to respond to the
above problems by mentioning
the two students.

"@Putra Kurniawan and
@Vidia, is a set with addition

Lacture:
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and multiplication operations
as shown in the picture, a
vector space or not?"

Both answered no.

Lecture: "Okee .. What axioms are
there to suspect?"

Vidia :"Axiom 7,8,9, 10 pack"

Putra :"10 pack axiom".

The researcher immediately asks
students to work according to the
suspected axiom to determine that the
statement in Figure 1 is not a vector
space. Lecture use WAG to discuss and
discuss all evaluation questions that
have been done by students. The results
of the researcher's work are captured
and shared on the WAG for comment.
At the end of this meeting, the
researcher ensures that all students are
awarc of the mistakes made and know
and understand the correct answer to
each of the questions given.

In the 6™ meeting the lecture
uploaded a presentation video with the
theme Sub-Vector Room on the youtube
channel “Mr. Kadek "then shared the
link on the WAG. The researcher asked
the students according to the following
sentence: "Today's  material s
SUBRUANG vector. Please see the
material in this video and do the job ™.
After listening to the explanation of the
video and answering the assignment
given, students shared their answers to
the WAG. Lecture provide comments
and discuss the answers given until
students understand the material
described.

In the 7" meeting the lecture
uploaded a presentation video with the
theme Linear Combination on the
youtube channel "Mr. Kadek “then
shared the link on the WAG. After
listening to the explanation on the video
presentation that I have shared, the
researcher asks students to do the
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assignments in the video. Lecture
provide comments and discuss the
answers given until students understand
the material described.

The 8" meeting is an evaluation
of learning outcomes after 3 meetings
EEng video presentations. The
evaluation results are as Table 2.

Table 2. Evaluation results 1l learning
through video presentations and WAG

No Initial Name Score Category
I DAPS 78 Good

2 AIAU 70 Good

3 AD 5 Good

4 IKMR 70 Good

5 IM 90 Very Good
6 ADL 80 Very Good
7 DpPP 66 Enough
8 PK 78 Good

9 RKA 70 Very Good
10 NKM 72 Good

11 VAW 86 Very Good
12 1IG 85 Very Good
13 MCM 86 Very Good
14 AL 83 Very Good
Rata-rata 7779 Good

Based on the results of second
evaluation , it appears that those who
get the minimum score in the good
category increase to 13 people and get
good enough or low scores as many as |
person. The average evaluation results
increased compared to the average face-
to-face class of 1.3%. This shows that
learning using video presentations and
WAG results from reflection on action
is effective.

In completing this research, the
lecture asked students to respond to the
implementation of Linear Algebra
lectures, especially in discussing Vector
Space and Sub Vector Space through
video presentations and WAG. The
student’s response can be seen in Figure
3a and 3b.
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@ Sangat setuju
@ Setju
Tidak Setuju
@ Sangat Tidak Setuju

Figure 3a. Learning through video
presentations and WAGs was
interesting and fun for me.

@ Sangat Setuiu
@ Sehiju

Tidsk Seluju
@ Sangal baak Selup

Figure 3b. Learning through video
presentations and WAGs is useful for
me

Figure 3a shows that there are
14.3% of students strongly agree that
learning through video presentations
and WAG is interesting and fun, then
78.6% agree and 7.1% strongly
disagree. The percentage of students
who agree that learning is interesting
and fun is greater than those who
disagree. Based on the results of student
searches who disagree, because of the
package/internet  factor. This was
conveyed by the student that “it costs
more money with videos. Why is that,
according to me face-to-face will not
spend as much quota as we watch
videos ”. Meanwhile, Figure 3b shows
that as many as 429% of students
strongly agree that learning through
video presentations and WAG is useful
and 57.1% agree. This positive response
was reinforced by the students
statement, namely "With the existence
of learning through video presentations
and WAG because of the covid-19 this
makes the learning atmosphere more
interesting and gets a lot of knowledge"
as Figure 4a and Figure 4b.
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@ Sangat sefuju
@ Setuju
Tidak Setuju
@ Sangat tidak Setuju

Figure 4a. Learning through video
presentations and WAGs makes it easy
for me to learn.

@ Sangat setuju
@ Seluju
Tidak setuju
@ Sangal tidak setuju

Figure 4b. Learning through video
presentations and WAGs allows me to
repeat explanations if I don't understand
them.

Figure 4a shows that as many as
14.3% of students strongly agree that
learning through video presentations
and WAG can make learning easier and
as many as 85.7% agreed about it.
Beside that, Figure 4b shows that as
many as 57.19% of students strongly
agreed that learning through video
presentations and WAG allowed them
to repeat explanations if they did not
understand and 42.9% agreed about it.

This result was confirmed by the
student's statement, namely: "if there is
a material that is not suitable, it can be
seen again in the explanation that has
been given". Another student also
explained that "the learning that is
applied is very effective because the
video is presented easily and if we
forget or we don't understand about the
materials we can repeat the video". This
result or conditions are approved by
Figure 5a and Figure 5b.
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@ Sangat setuju
@ Setuju
Tidak setuju
@ Sangat Tidak Sefuju

Figure 5a. Learning through video
presentations and WAG increased my
learning achievement (understanding of
the material and ability to solve
questions).

Figure 5b. The explanation from the

speaker on the learning video is difficult
to understand

@ Sangat setuju
® Setuju
Tidzk Setuju
@ Sangat Tidak Sefup

Figure 5a shows that as many as
14.3% of students stated that learning
through video presentations and WAG
increased learning achie vement
(understanding of the material and
ability to solve questions) and as many
as 78.6% agreed. This is indicated by
the results of evaluations I and II which
are mostly above the average. There
were 7.1% who disagreed that their
performance had increased. Figure Sb
shows that as many as 143% of
students strongly disagreed if the
explanations and presenters (lecture)
on the learning video were difficult to
understand and as many as 64.3%
expressed disagreement. This result
was confirmed by the student's
statement, namely: "Learning through
video presentations and WAG made
me better understand the explanation of
the material presented because I can
repeat the explanation if 1 don't
understand it and the explanation is
also simple and easy to understand".
This result is reinforced. There are
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214% of students who agree that the
explanation of the speaker is difficult
to understand, this is because the
variation of the questions presented is
lackir§f)

The results of this study are in
line with (Djamilah & Lazwardi, 2020)
what was conveyed by that learning
using video presentations is very
effective and attracts students' interest
to study independently. Coupled with
the use of WAG, according to
(Khusaini et al., 2017) which students
can conduct assessments directly
through WhatsApp and can seec input
instantly without having to wait a long
time. This also happens in this study
that students can immediately find out
the answers submitted and make an
assessment of the answers given.

The application of learning videos
and WAG can improve student learning
independently. This is in line with the
statement (Suteja, Guritno, Wardoyo, &
Ashari, 2011) is the presence of an
online learning system is expected to
increase the intensity of independent
learning. So that, one way to help
achieve goals that lead to success in
online-based  independent learning
studies can be developed pedagogical
frameworks using online social media
(Li, 2017)@ this independent learning,
there are levels including 1) personal
information management, 2) social
interaction and collaboration, and 3)
aggregation and information
management (Abidah, Hidaayatullaah,
Simamora, Fehabutar, & Mutakinati,
2020: Reinhardt, 2019).

CONCLUSION AND SUGGESTION

The conclusion of this research is
that learning using video presentations
and WhatsApp groups on the topic of
vector space during the covid-19
pandemic is effective, which is
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indicated by an increase in student
learning outcomes from before this
research was carried out and in each
cycle. Through student responses,
which were strengthened by statements
from students, it showed that learning
was very interesting, fun and useful. In
addition, students also stated that it was
easier for them to learn because they
could repeat the material if they did not
understand it. And another finding is
that video learning students are not too
difficult to understand, students can
understand  well and feel an
improvement  in  themselves in
under@@nding the topics discussed.

Based on the results of this study,
it is recommended that educators use
video presentations and whatsapp
groups for learning mathematics during
the pandemic or online learning.
Students are more interested in
mathematical material that is explained
directly by their educators than
explained by other educators, so that
educators are expected to have the
ability to make video presentations
independently. In future research, it is
hoped that lecture can combine learning
videos in a learning management
system (LMS) and examine how
students respond and improve their
learning outcomes.
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