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Abstract

This study aims to develop an e-learning tool based on video presentations to enhances attitudes,
skills and pedagogical knowledges of prospective teacher students during the Covid-19 pandemic.
This type of research is Research and Design (R & D) using the Plomp development model, which
consists of 3 stages: a preliminary study, design, and assessment. Data collection was carried out
through observation, device validation, distribution of response questionnaires, and assessment of
student learning outcomes. The results of the data analysis show that at the preliminary study stage, it
was found that there were still no devices that supported learning during the Covid-19 pandemic. At
the stage of design was designed, including RPS, LMS Settings, and Video Presentations. At the
assessment stage, it was found that all the tools developed had valid criteria, students gave a positive
response to the small and broad trials respectively of 97.68%; 98.32% so that the tools developed
were included in practical criteria. The assessment of learning outcomes in the aspects of attitudes,
skills, and knowledge had average completeness on the small and broad trials respectively of 82.92%;
86.99% so that the equipment used was included in the effective criteria. Thus the device developed
can be said to be feasible because it meets the criteria of validity, practicality, and effectiveness. The
development of e-learning based on video presentations can be used to enhance attitudes, skills, and
pedagogical knowledge of prospective mathematics teacher students.
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1. Introduction

The Covid-19 pandemic in mid-2020 that hit the whole world including Indonesia,
caused significant changes in the world of education (Batubara & Batubara, 2020; Buana,
2020; Yulia, 2020). The most affected is the implementation of education or the
implementation of learning starting from the elementary, middle to high level (Dhawan, 2020;
Kadafi et al., 2021; Subarkah & Salim, 2021). There is an appeal from the Indonesian
government to avoid physical distancing, so learning cannot be done face-to-face like before
the Covid-19 pandemic. This is also in line with the Indonesian Minister of Education who
stated that learning is carried out from home or through a rotating system (Dewantara &
Nurgiansah, 2020; Prawiyogi et al., 2020; Tamboto et al., 2021). Following up on this policy,
there is a need for rapid adaptation to design learning to support learning from home or
distance learning (Eryadini et al., 2020; Shah et al., 2020). As in tertiary institutions, lecturers
must also respond quickly to current conditions by implementing distance learning (online). In
several countries, online learning has become a solution to the problems of implementing
learning during the Covid-19 pandemic (Ali, 2020; Baber, 2020; Basilaia & Kvavadze, 2020).
Online learning has emerged as an alternative to traditional learning during the Covid-19
pandemic and most first-time students have online classes (Baber, 2020). Universities or
Colleges around the world are increasingly moving towards online learning or E-Learning
(Ali, 2020; Yousfi et al., 2021).

However, there are still many challenges faced by lecturers in universities in
implementing online learning, namely limitations in presenting material for various subjects
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with various characteristics (Irfan et al., 2020; Sadikin & Hamidah, 2020; Yudiawan, 2020).
The same thing was experienced by lecturers in the mathematics education study program at
Universitas PGRI Madiun (UNIPMA). Lecturers still haven't maximized the use of e-learning.
Lecturers have not made innovations in presenting the material. The materials uploaded on
e-learning are also not the product of a lecturer. The materials taught in the UNIPMA
mathematics education study program are subject matter that supports professional and
pedagogical competence for prospective teacher students. These two competencies are
important competences for prospective mathematics teachers (Ambussaidi & Yang, 2019;
Hillmayr et al., 2020; Sanusi et al., 2016). One of the subjects taught in the study program
that prepares prospective mathematics teachers is introductory education. This subject is a
subject that must be taken because it supports knowledge of pedagogic content which is
very important for prospective teachers. Pedagogic content knowledge is currently
developing into technology pedagogic content knowledge. Both of these knowledge are
urgently needed by prospective teachers to prepare to become professional teachers in the
future. However, most students feel bored with educational introductory material because
according to them there is a lot of memorization material. This has an impact on the less than
optimal student learning outcomes in the introductory material of education in terms of
attitudes, skills and knowledge (Backfisch et al., 2020; Supriadi, 2020; S.-C. (Angel) Wu &
Chang, 2015).

Based on these problems, it is necessary to make learning innovations using e-
learning (Logan et al., 2021; W. Wu & Plakhtii, 2021; Yaniawati, 2013). Innovation is also
carried out by designing video presentations so that students are not bored and bored in
taking introductory education lectures (Saiboon et al., 2021; Teng, 2019; Yendrita & Syafitri,
2019). In addition to maximizing the use of features in e-learning, the design of the
presentation video is carried out in accordance with the educational material to be taught.
The use of video presentations in learning is expected to help students digest and
understand the material taught during the Covid-19 pandemic (Batubara & Batubara, 2020;
Mpungose, 2021). Thus, it is important to design e-learning based on video presentations for
prospective mathematics teacher students in an introductory education course which
supports the attitudes, skills and pedagogical competences of prospective mathematics
teacher students during the Covid-19 pandemic (Mayang & Aslam, 2021; Prehanto et al.,
2021). Several previous studies have been carried out regarding learning innovations using
e-learning (Irfan et al., 2020; Sulistyaningsih et al., 2018). The challenges faced by lecturers
in universities in carrying out learning during the Covid-19 pandemic (Cahyadi, 2020; Irfan et
al., 2020). The results of these studies indicate that there is no learning innovation for
prospective mathematics teacher students using e-learning based on video presentations in
courses that support pedagogical competence, namely the introduction of education
(Sulistyaningsih et al., 2018). Thus, this study aims to describe the development of e-learning
based on video presentations for enhance attitudes, skills, and pedagogical knowledge of
prospective mathematics teacher students during the Covid-19 pandemic. This research is
important because there is still a lack of learning tools that can be applied during the Covid-
19 pandemic or learning tools that are applied online or blended.

2. Method

This research is Research and Design (R & D) which aims to develop e-learning
based on video presentations for enhances attitudes, skills, and pedagogical knowledge of
prospective mathematics teacher student in introductory education during the Covid-19
pandemic. The research was carried out on semester 3 students in the mathematics
education study program of the Teaching Faculty of Education, PGRI Madiun University who
are programming the introductory education course for the 2020/2021 academic year. The
learning design in this study uses the Plomp development model with 3 stages (Plomp,
2010). The first stage, the preliminary research stage which aims to identify the needs
needed for the development of video-based e-learning for student mathematics teacher
candidates in introductory education courses during the Covid-19 pandemic. The second
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stage is the prototyping stage, where video-based e-learning designs and designs are
carried out for prospective mathematics teacher students in introductory education courses
during the Covid-19 pandemic. The third stage is the assessment stage, testing the
instrument in small groups and large group. At the assessment stage, a video presentation-
based e-learning tool will be obtained which includes: RPS, LMS settings and video
presentations that meet the valid, practical and effective criteria.

The validity of e-learning tools based on video presentations (RPS, LMS Settings,
and Video Presentations) are validated by experts using validation instruments. The e-
learning tool based on the video presentation is said to be valid if the validator gives an
assessment of each component in the instrument at least good criteria Meilantifa & Budiarto,
2018). The practicality of e-learning tools based on video presentations is seen from the
student response questionnaire to the application of video presentation-based e-learning
tools. E-learning tools based on video presentations are said to be practical if students give a
positive response of more than 70% (Trilaksono, Darmadi, & Murtafiah, 2018). The
effectiveness of e-learning tools based on video presentations is seen from student learning
outcomes based on the assessment of attitudes, skills and knowledge instruments. E-
learning tools based on video presentations are said to be effective if the student learning
outcomes = 75 are more than 80% (Hobri, 2010). The development of an e-learning tool
based on video presentations is said to be feasible if it meets the criteria of validity,
practicality and effectiveness.

3. Result and Discussion

Results

The development of e-learning based on video presentations is carried out based on
the development stages according to Plomp (2010) which include: (1) the preliminary
research stage, (2) the prototyping stage, and (3) the assessment stage. The results of the
development in this study can be described for each stage as follows. At the preliminary
research stage, problem identification and needs analysis is carried out for the curriculum
used, the applied learning, and existing learning tools. Based on the applicable curriculum in
the mathematics education study program at PGRI Madiun University, the introductory
education course is one of the courses that equip students with pedagogical knowledge.
Learning outcomes in the introductory education course are students who are able to explain
the nature of human beings and their development, understanding and elements of
education, educational factors, educational theories, educational foundations and principles
and their application, estimation and anticipation of future society, definition, function and
type of educational environment, educational streams, educational problems, the national
education system, education and development and the role of the family, government and
society in education. The written achievements have not shown any achievements that
include the realms of knowledge, attitudes and skills of students through learning in
introductory education courses. The learning that has been carried out so far is learning that
has been carried out entirely offline. Online learning has never been done. Seeing the
current conditions, namely the Covid-19 pandemic, learning is done from home, so inevitably
learning is done online. Online learning can be done using an e-learning platform. To apply a
learning tool, a device is needed. The existing learning tools are face-to-face/offline learning
tools. There are no learning tools specifically designed to implement online learning. For that,
we need learning tools specifically designed for online learning.

At prototyping stage, video presentation-based e-learning tools are designed which
include: (1) semester course plans (RPS), (2) learning management system (LMS) settings,
and (3) video presentations. The design of the four devices is described as follows. The
semester course plan is designed with components consisting of course descriptions, course
learning outcomes, final abilities planned to achieve learning outcomes, study materials
(learning materials), learning methods, learning experiences, time allocation, assessment,
learning resources. LMS settings are carried out in UNIPMA e-learning (e-LMA) by naming
introductory education courses as in Figure 1.
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Figure 1. Introductory Education Course in e-LMA

After compiling the home for the introductory education course, then making the
settings according to the RPS that has been designed. LMS settings are arranged starting
from course profiles, welcome greetings, learning outcomes, lecturers and tutors, meetings
1-6, UTS, meetings 8-15, UAS. The settings for each meeting at the LMS are designed with
attendance activities, listening to video material and discussions on the forum. At certain
meetings it is added with the activity of collecting assignments and tests as in Figure 2.
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Figure 2. Settings for each Meeting on the e-LMA

In several meetings, in addition to attendance activities, presentation of material
through video and discussion forums, LMS settings in e-LMA were also added with test
activities and assignments. Video presentation is a video designed to convey ideas as a
substitute for presentations that are done in person/face to face. Videos are designed using
video editing applications which include: bendicam, filmora, kinemaster, free cam screen
recorder and power point on office mix. One of the videos that has been designed as in
Figure 3.

The presentation video is designed to deliver material in an introductory education
course. The presentation video will then be uploaded/embeded on the LMS. To reduce file
capacity in the LMS, the designed presentation video is uploaded first on
www.YouTube.com. At the assessment stage, an assessment of the tools being developed
is carried out, namely RPS, LMS settings, and Video Presentations. The assessment tools
developed include validity, practicality and effectiveness. The validity assessment is carried
out by a validator who is an expert / expert. Practicality and effectiveness assessments were
carried out after the limited trials and extensive trials were carried out. Limited trials were
conducted on 5 students, while extensive trials were conducted on 41 student teacher
candidates in the UNIPMA mathematics education study program. The following describes
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the validity, practicality and effectiveness of e-learning tools based on video presentations in
the introductory education course.
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Figure 3. Video Presentation on Educational Factors Material

The validity of the e-learning tool based on video presentations in the introductory
education course was carried out by 5 validators consisting of 1 doctorate in the field of
learning technology and 2 doctors in the field of mathematics education from Universitas
PGRI MADIUN and 1 each doctor in mathematics education from Universitas PGRI
Semarang and Universitas Muhammadiyah Purworejo. To find out the validity of the RPS for
introductory education, an assessment was carried out on aspects including: learning
objectives, learning activities, language, and RPS systematics. The aspect of learning
objectives consist of: (1) The final ability is planned according to learning outcomes, (2)
Indicators according to the planned final ability, (3) Indicators are formulated in a clear,
specific, and operational manner so that they can be measured, (4) Indicators according to
the time allocation designed. The aspect of learning activities consist of: (1) The activities of
lecturers and students are formulated clearly and in detail, (2) Learning activities according to
the chosen method (using e-learning), (3) Each learning activity contains sufficient time
allocation, (4) The timing of each meeting is clearly stated. The aspect of language consist
of: (1) Use language that is in accordance with the rules of Indonesian that is good and
correct, (2) The language used in SAP does not give rise to double meanings/interpretations.
The aspect of RPS systematics consist of: (1) The RPS is structured systematically, (2) RPS
is arranged sequentially for each meeting for one semester. The results of the RPS validation
by 5 validators can be seen in Figure 4. Figure 4 shows that for each aspect of the RPS
assessment, all validators gave ratings good and very good. Based on the development
achievement indicators, it can be concluded that the video presentation based e-learning
RPS in the introductory education course is said to be valid.
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Figure 4. RPS Validation Results
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To find out the validity of the LMS introductory education setting, an assessment was
carried out on aspects including: format, language, learning activities and systematics. The
aspect of format consist of: (1) Clarity of material distribution, (2) Has charm, (3) Room/layout
arrangement, (4) Font size and type accordingly. The aspect of language consist of: (1)
Grammatical correctness, (2) Suitability of sentences with student abilities, (3) Simplicity of
sentence structure, (4) The sentence does not contain a double meaning, (5) Clarity and
accuracy of the language used. The aspect of learning activities consist of: (1) Learning
topics according to the RPS, (2) Activities on the LMS according to RPS, (3) Activities on the
LMS according to the method chosen, (4) Activities in the LMS are in accordance with the
video presentation, (5) Each activity is given a description for each meeting. The aspect of
systematics consist of: (1) Activities on the LMS are systematic, (2) Activities in the LMS are
sorted according to learning meetings for 1 semester. The results of validating the LMS
settings by 5 validators can be seen in Figure 5.
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Figure 5. Validation Results of LMS Settings

From Figure 5, it can be seen that all validators gave good and very good ratings for
every aspect of the LMS setting assessment. Based on the indicators of development
achievement, it can be concluded that the setting of LMS e-learning based on video
presentation in the introductory education course is said to be valid. To determine the validity
of the introductory education video presentation, an assessment was carried out on aspects
including: format, language and illustrations. The aspect of format consist of: (1) The clarity
of the material presented, (2) Has charm, (3) Compatibility between text and illustrations, (4)
Room/layout arrangement, (5) Type and size of letters for presentation of material. The
aspect of language consist of: (1) Grammatical correctness, (2) Suitability of sentences with
student abilities, (3) Simplicity of sentence structure, (4) Encourage interest in watching
videos, (5) The sentence does not contain a double meaning, (6) Clarity and accuracy of the
language used The language used is communicative. The aspect of illustration consist of: (1)
lllustration support to clarify concepts on the video, (2) Provide visual stimulation, (3) Has a
clear appearance, (4) Easy to understand. The results of the validation of the presentation
video by 5 validators can be seen in Figure 6.
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Figure 6. Results of Video Presentation Validation
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From Figure 6, it can be seen that all the validators gave good and very good ratings
for every aspect of the assessment of the LMS setting. Based on the indicators of
development achievement, it can be concluded that the setting of LMS e-learning based on
video presentation in the introductory education course is said to be valid. To find out the
practicality of the e-learning tool based on video presentations in the introductory education
course, it was done by providing a response guestionnaire to students. The statements in the
student response questionnaire include 3 aspects, namely the implementation of lectures,
the use of e-learning, and the suitability of teaching materials. The lecture implementation
aspect includes the following statements: (1) at the beginning of the lecture the lecturer
submits the lecture contract (course material, evaluation, and reference books), (2) the
presentation of the lecture is easy for students to accept and understand, (3) the lecturer is
able to motivate students to study harder. Aspects of using e-learning include the following
statements: (1) e-learning is used to share lecture material in the form of pdf, ppt, video, or
website links, (2) e-learning can be used to conduct virtual face-to-face learning with web
meetings, (3) assignments from lecturers and answers from students are uploaded in e-
learning, discussions between lecturers and students or students with other students are
carried out by e-learning, (4) the lecturer gives a test using one / more of the features:
multiple choice, true-false, matching, short answer, and others. Aspects of the suitability of
teaching materials include the following statements: (1) the course material is in accordance
with the RPS, (2) the material is delivered through an interesting video and is in accordance
with the RPS, (3) the test questions are appropriate and relevant to the lecture material.

The students gave positive responses to small trials for the aspects of lecture
implementation, use of e-learning, and the suitability of teaching materials respectively by
97%; 97.89%; 98.33%. In the broad trial, students gave a positive response to the aspects of
the implementation of lectures, the use of e-learning, and the suitability of teaching materials
respectively by 98%; 98.2%; 99%. From the results of this analysis, the students as a whole
gave a positive response to the small trial of 97.68% and the broad trial of 98.32%. The
effectiveness of the development of e-learning based on video presentations in this
introductory education course is seen from the student learning outcomes in the aspects of
attitudes, knowledge skills, and skills. The aspect of attitude that is assessed is the
activeness and responsibility of students in following video-based e-learning lectures. The
indicators of activeness used for assessment in this study include: students respond to
lecturers 'questions, students ask if there is material that is not understood, students respond
to other students' opinions, students participate in learning either synchronously or
asynchronously. The responsibility indicators used for assessment in this study include:
students take virtual/synchronous face-to-face learning, students take asynchronous
learning, students collect assignments, students take tests.

The skill aspect is assessed by the student's ability to present material via video
which is presented in group discussion forums. Indicators of skills used for assessment in
this study include: students can upload video presentations on the LMS (discussion forum),
students can design video presentations, students can deliver material orally through video
presentations, students can deliver material in writing through video presentations. The
knowledge aspect is assessed through an essay test that is included in the e-LMA. The
essay test is designed based on the learning outcomes of the introductory education course.
The small trial the achievement of student learning outcomes for the aspects of attitudes,
skills and knowledge respectively was 85.36%; 82.93%; 80.48% of students who get a score
of more than or equal to 75. In the broad trial the achievement of student learning outcomes
for the aspects of attitudes, skills and knowledge was successively 90.24%; 87.80%; 82.93%
of students who scored more than or equal to 75. From the results of this analysis, the
average value of student learning outcomes on the small trial was 82.92% and the broad trial
was 86.99% of students who got more than or equal to 75. This indicates that the e-learning
based on video presentations that has been developed has the criteria of being effective.
Through the development of e-learning based on video presentations, student teacher
candidates can develop their competence which can be seen in the attitudes, knowledge and
skills of students in delivering material through online presentations.
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Discussion

Online learning tools designed to suit the characteristics of learners, namely students
who are prospective mathematics teachers. Prospective mathematics teacher students at
UNIPMA are students from both general and vocational high schools. The majority of
students who are taking introductory education courses are around 19-21 years of age who
are at the stage of formal operational cognitive development. For prospective mathematics
teacher students, mastery of educational introductory material is important as a provision to
become teachers in the future. Teacher is a profession which is not an ordinary job but must
have competence (Husain et al., 2015; Rusdin, 2018; Tondeur et al., 2019). However, most
students feel bored and bored with the material in introductory education courses because
they think it is memorization material. This causes student learning outcomes to be less than
optimal in terms of attitudes, skills and knowledge. Introductory education is a compulsory
deprogram subject for prospective teachers including prospective mathematics teachers. In
higher education institutions that produce mathematics teacher candidates, the curriculum
used determines courses that support pedagodic and professional competences (Pratama &
Retnawati, 2018; Tanudjaya & Doorman, 2020). Introductory education courses are courses
that support pedagogical competences. This pedagogic competence is important to provide
to student teacher candidates because pedagogical competence is a basic ability that
professional teachers must have (Lubis, 2018). This competence is also in line with experts
regarding the importance of pedagogic knowledge and content for teachers and prospective
teachers  (Bukova-Guzel, 2010; Kleickmann et al., 2013). An important introductory
education course is given to prospective teachers because the learning outcomes contain
learning theories and learning as basic knowledge that must be mastered by prospective
mathematics teachers.

The results of preliminary research show that so far the majority of students who are
prospective teachers of mathematics education feel bored when learning introductory
education because they contain theories which according to him are memorization material
(Fitra Surya, 2017; Lestari, 2015; Mustika & Riastini, 2017). Not to mention that the Covid-19
pandemic requires teachers / lecturers to design learning devices that are not as usual.
Learning must be done remotely to minimize the spread of Covid-19. This is also in line with
the policy of the minister of education and culture in Indonesia so that learning is carried out
from home, from basic to tertiary education (Aji, 2020; Dzalila et al., 2020; Yousfi et al.,
2021). To solve these problems ultimately requires learning innovation. The prototyping
results obtained an e-learning innovation design based on video presentations in the
introductory education course. The design includes: RPS, LMS settings and video
presentations tailored to the learning outcomes of introductory education courses. The
design of the RPS is carried out by adjusting the learning settings, hamely online. The design
of the RPS, which includes course descriptions, course learning outcomes, final abilities
planned to achieve learning outcomes, study materials (learning materials), learning
methods, learning experiences, time allocation, assessment, resources study (Desnita &
Susanti, 2017; Krisdiana et al., 2018). LMS settings and presentation videos are designed
according to RPS. Suitability between learning devices must be considered in designing
learning devices. The development of e-learning based on video presentations in the
introductory education course can be said to be practical. The learning device is practical if
students give a positive response of more than 70% (Trilaksono et al., 2018). Attitude
assessment includes student activeness and responsibility in following video-based e-
learning presentations on introductory education courses. Students respond to questions
from other lecturers/students, ask questions if there is material that has not been understood,
and follow learning both synchronously and asynchronously (Putra & Purwasih, 2016; Tere
et al., 2020).

Assessment of the skills aspect through e-learning based on video presentations in
this introductory education course during the Covid-19 pandemic provides new experiences
for prospective teacher students who are part of technology pedagogical and content
knowledge (TPACK). TPACK is a type of knowledge that teachers need to teach effectively
with technology. This is important for future teacher candidates (Reyes et al., 2017).
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Assessment of the pedagogical knowledge aspect through e-learning based on video
presentations in this introductory education course during the Covid-19 pandemic provides
experience to prospective mathematics teachers as provisions to become professional
teachers. The pedagogical knowledge taught to students through introductory education
courses includes educational theories, problems and future educational developments. This
is very important given because it is part of the knowledge that must be possessed by
prospective teachers, namely pedagogical content knowledge and also TPACK (Bukova-
Gulzel, 2010; Cantirk-ganhan et al., 2012; Kilic, 2013; Murtafiah & Lukitasari, 2019). The
development of e-learning based on video presentations in this introductory education course
is feasible because it meets the criteria of being valid, practical, and effective. These results
are in line with several studies which state that a learning device is said to be feasible if it has
valid, practical, and effective criteria (Ariska et al., 2018; Krisdiana et al., 2018; Murtafiah,
2010; Samo et al., 2017).

This research has never been conducted before, because in this study, e-learning
based on video presentations was developed to improve attitudes, knowledge and
pedagogical knowledge of prospective teacher. This can be seen in previous research that
has been conducted regarding e-learning for university students (Irfan et al., 2020;
Sulistyaningsih et al., 2018). The learning outcomes of students, but revealed the challenges
faced by lecturers in universities in carrying out learning during the Covid-19 pandemic (Irfan
et al., 2020). The development of e-learning based on video presentations can be used to
enhance attitudes, skills, and pedagogical knowledge, and also TPACK for prospective
mathematics teacher students in the introductory education course. Attitudes that are
enhanced through the development of video presentation-based learning tools are the
attitudes of students in online learning activities. Student skills can be built through the
development of video presentation-based learning, such as skills in designing presentations
using powerpoints uploaded on YouTube. Pedagogic knowledge that is built through the
development of video presentation-based learning is knowledge about educational material
that must be delivered by students through online presentations. This research is limited to
the development of e-learning based on video presentation to improve the attitudes,
knowledge and pedagogic knowledge of prospective teacher students in the introductory
education course. Development is only carried out in the mathematics education study
program at Universitas PGRI Madiun. As for the suggestions that can be conveyed, for
further research, it can be developed e-learning based on video presentations in other
courses to expand the achievement of student learning outcomes such as other special
knowledge and skills in utilizing technology.

4. Conclusions and Suggestions

All devices developed have valid criteria based on the results of validation. Students
gave positive responses to the small and broad trials so that the tools developed are
included in the practical criteria. The assessment of learning outcomes in the aspects of
attitudes, skills and knowledge had an average completeness on the small and broad trials
so that the equipment used is included in the effective criteria.
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