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the online learning model developed in this study was
effective in increasing students understanding of parabolic
motion.

Quality of education.

1. INTRODUCTION

With the coronavirus pandemic, people all over the world have seen the significant
impacts on aimost every aspect of life including education. As the pandemic has changed
how students are educated, the method of face-to-face learning turns into distance learning
(O’brien et al., 2020). Policy on learning adjustments have been made by Education Ministry
of Indonesia through Circular Number 4 of 2020 on Implementation of Education Policy in
Emergency during COVID-19 spread. With learning takes place via interaction using personal
computers or through the internet, e-learning soft-wares have been found to help students
learn during the pandemic (Irmayani et al., 2018). As a way to mimic face-to-face learning,
students and teachers participate in a lesson at the same time using group chats on social
media such as WhatsApp (WA), Telegram, Google Classroom, G-meet, Web-ex, and Zoom.
In this unprecedented time, technology plays a major role in learning activities, and social

media applications will help students to learn easily and efficiently everywhere (Mohamad
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et al., 2016). The aim of this research was to develop online learning resources using websites
and the POE2WE model of parabolic motion material.

The policy on learning adjustments during pandemic indicates the quality of education
must remain a top priority, because the level of education quality is considered a bridge to
improve one's quality of life (Bankole & Assefa, 2017). To improve the quality of education
will greatly affect a person's life in the future. Educational strategies then will play an
important role inimproving the quality of education, and one of them is the POE2WE learning
model (Predict, Observation, Explanation, Elaboration, Write, Evaluation).

Previous research by John W. Chow et al. on web-based videos investigated students’
direct experience in the learning of projectile motion. The kinematic of motion, which is one
of the techniques used to analyze motion in biomechanics, was included in mathematical
skills (Chow & Carlton, 2020). From this study, web-based learning as a technology
implementation to support learning process was found to create skills with simulations on the
web. As to the need to implement the web-based learning, Figure 1 was the results of needs

analysis conducted for the present study.

The result of Teachers' need analvsis

100,00 %
98,00%
96,00%
94,00%
92,00%
90,00%

Indicator

Figure 1. The result of the teachers’ need analysis.

Figure 1 shows the result of needs analysis from teacher’s perspective. It can be seen
clearly through the high percentages across the five indicators that there is a need to
improve education quality through development of online learning resources.

As contained in the journal, infographic media is indispensable and can be developed.
If graphical information is composed of drawings and graphics, students would prefer it.
Overall, the results of publication to all teachers who became respondents found that
infographic media is very necessary and feasible to be developed, especially for the lesson of
Physics on the concept of kinematics motion. Because in general the package book that

discusses the material, contains too many texts or sentences that can make students' cognitive
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loads heavier. In addition, high school students are Z generation who love visual (Aptiyanti et
al., 2020). As we can see from the Figure 1, the necessity is up to 96%, so it can be called
accurate if we compare to the previous research that said it very necessary and feasible to
be developed. The effectiveness is up to 92%, according to the previous research, these kind
of media can help students o relieve students' cognitive. Besides, the result of student’s needs

analysis can be seen at figure 2.

The result of the student’s needs analysis
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Figure 2. The Result of student’s needs analysis

Figure 2 shows the result of needs analysis from student’s perspective. Across the five
indicators, it can be inferred that there is a need to conduct the research on the topic of
online learning.

As written in the previous research, the results of the study show that the role of
information and communication technology has not been maximized in basic physics learning
effectively and efficiently for both lecturers and students, while the demands of 21st-century
learning are expecting the role of ICT (information, communication and technology) in
learning, especially by using hybrid learning. Furthermore, the recommendation of this
research is to design a hybrid learning model that combines digital technology and mobile
learning fechnology as a new challenge in 21st-century learning (Ma'ruf et al., 2020). As we
can see from the Figure 2, the effectiveness of using the POE2WE model in learning physics is
exceeding 80%, in accordance with the previous research, role of information and
communication technology has not been maximized. The increase in effectiveness in the roles
of both students and teachers indicates that the use of POE2WE media can be said to be
successful in overcoming problems from previous research. The need for online learning tools
is up to 75% and for the availability of online learning tools almost reach 60% stated that the

need for the role of ICT is sfill high.
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2. LITERATURE REVIEW
2.1. Web-based learning

Learning is the most important part in improving the quality of education (Herdiani,
2020), and the improvement depends on education system (Kulkarni et al., 2020). Evaluation
also plays an important role, as a way to determine the effectiveness and efficiency of
learning process, teacher quality and student learming outcomes. Together the system and
evaluation are needed to improve the quality of education. Improvement of the quality of
education can be measured through learning process and learning outcomes across their
effectiveness, efficiency and productivity. Learning process, especially during the COVID-19
pandemic is very dependent on learning model, learning media and learning resources. In
education, teachers, students and technology are interrelated (Abdinazarovna, 2019).
When the quality of education improves, so do those three aspects. Technology in learning
process can make use of websites or online forums where communication and discussion
take place (Leontev et al., 2018).

Web-based learning as a part of e-learning employs the internet, allowing students to
learn throughout the media (Panigrahi et al., 2018). Learning through a website can actually
mimic the actual classroom since the same materials and teaching instruction are employed
thanks to the technology itself. Students can also explore a great amount of additional
learning resources within the media (Yuda et al., 2019). It can be said that the media helps
not only teachers in knowledge transfer (Serevina et al., 2020), also the students in having
the access to a wealth of learning resources especially during the time when they cannot

meet their teachers.

2.2. POE2WE Learning Model

The POE2WE model (Predict, Observation, Explanation, Elaboration, Write, Evaluation)
which can be applied in online-based learning enables students fo become active in
accessing knowledge (Herdiani, 2020). The POE2WE learning model is developed from the
combination of three learning models i.e. the POE learning model, the TTW learning model,
and the constructivist learning model (Nana & Surahman, 2019). POE2WE can also help
students practice their scientific abilities (Nana et al., 2014). Scientific ability is very important
for students when carrying out learning activities. The POE2WE model hence allows students
to (i) build their knowledge actively, (i) make predictions about a phenomenon, (i) observe
certain materials by applying laws or formulas through experiments or simulations, (iv)

describe the experiments and simulations, (v) apply it in everyday life, and (vi) write and
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evaluate the learning results. All of these learning stages enable students to gain in-depth

knowledge. The projectile motion can be seen at Figure 3.

Figure 3. The projectile motion (Henelsmith, 2016).

2.3. Parabolic Motion
Parabolic motion is a combination of regular straight motion (GLB) on the X axis and
regular changing straight motion (GLBB) on the Y axis with constant acceleration [26]. If a
bullet is fired and inclines upward from point 0 with an elevation angle to a horizontal plane,
this movement of the bullet has a parabolic frajectory in the vertical plane. During the
movement of this parabola, it is only affected by the earth's force field in the form of its gravity
(Henelsmith, 2016).
The equation of parabolic motion is as follows:
1.The motion in the x-direction is described by
x"(t) =0;
x'(t) =vcos0;
() =VtCcoSO.unnnnniiiiiiiiiiinn, (1)
2.The motion in the y-direction is described by
y'(t)=-g:
y'(t)=—-gt+vsin0;
(t)=—-1/2gt2+ vtsinO +h............ (2)
3.Solving for tin (1) and substituting into (2) yields

E=X/VC0SO.ieiiiniiiiiiiiiiiiaann, (3)

4.The motion of the projectile
(x) =h+vsin@( /vcosO)-1/2g(x/vcosB)?2
h+xtan 6 — gx2 / 2v2sec®d .......... (4)

3. METHODS
This research was conducted from March to June 2020 and the participants were grade
10 students from a public high school in Tangerang Regency, Indonesia. Research &

Development (R&D) methodology was applied using the ADDIE model (Analysis, Design,
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Development, Implementation and Evaluation). The five stages of the model were described
below.
3.1. Analysis

As the first step, a needs analysis from both students and teachers was carried out to
gather information related to the problem in the study. The results were shown in Figures 1 and
2, giving indication of the need for a research to develop online learning resources using a
website and the POE2WE model on parabolic motion material.

The need analysis result shows that the learning media in the form of video is following the
character of students and learning objectives. In developing this learning media, preliminary
media experts, material experts, and physics teachers did the validation. The improvement
results from this validation became a design that was tested on a small group tfo determine
student responses. From the results of a thorough evaluation taking into account the validation
of experts, teachers, and student responses, it implies that this media is appropriate for use. In
the next stage of the study, the effectiveness and practicality of this learning medium will
improve student learning achievement (La Aca et al., 2020). Blended learning refers to a
combination of face-to-face learning, including but not limited to teachers and online learning
(Syakur et al., 2020). This study uses a reference method from previous research in increasing
the effectiveness of using blended learning.

3.2. Design
A design evaluation was carried out to determine the learning model that suites target
classes. At this stage a lesson plan and a website are designed.
2.3 Development
With design already prepared, the next step is to develop the lesson plan from which
follows the development of the website based on the lesson plan.
24 Implementation
The next stage allows the implementation of the lesson plan through the website
(vinnarrai.com)
2.5 Evaluation
Evaluation is actually applied in every stage of ADDIE model, allowing researcher o
reflect on the strengths and weaknesses of the model.
Once the learning model is ready fo use, expert validation is conducted as part of the
development of learning resources using a website with POE2WE model on parabolic

motion learning. In the next part the results of the expert validation are discussed.

3.  RESULT AND DISCUSSION
3.1. RESULT

The current research discusses the use of an online learning tool with a website

(vinnarrai.com) which can be accessed using student accounts.
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Table 1. Screenshots of the online learning resources
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3.2. DISCUSSION

The COVID-19 pandemic thrust learners and educators across the world info a new
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environment, in which e-learning became the foremost method of education. As the
community is unsure about how this pandemic will persist, it is of paramount importance to
embrace e-learning in physics education. The smartphone was explored as an educational
tool; its advantages in the classroom and its range of sensors and apps for use in the laboratory
were identified (Parker, 2020). Seeing the current conditions in learning makes us look for the
best solutions in learning that students need. The use of existing tfechnology can be as much
as possible to help learning. Slightly different from previous studies using smartphones, the use
of a web-based learning system is almost the same as a smartphone which is a medium of
interaction. This media provides many benefits in the world of learning. The following steps of
learning through a constructivist approach with the POE2WE model combined with the physics
module of parabolic motion material:
1. Prediction
The Prediction stage allows children to make predictions about a problem from the
questions in the physics module showing regularly-changing straight motion. A teacher
will facilitate students with stimuli for making prediction or provide hypothesis of a
problem in the student’s worksheet.
2.  Observation
At the Observation stage, students find out whether theirinitial hypothesis is correct or not.
Here students should also be able to answer the question asked in the previous stage.
3. Explanation
The Explanafion stage enables students to explain the fruth between the inifial
predictions and the simulation results. At this stage students can discuss the results of the
experiment in groups, followed with a class presentation. The role of the teacher at this
stage is predominant, with teacher as a facilitator. In case of students’ explanation is not
in accordance with existing reality nor theory, teachers’ role is to help students to
explain.
4. Elaboration
At this stage students can relate the theory learned from learning materials with any
aspects of their everyday life. A teacher can encourage students to find new concepfs
in life, so that students can more easily understand the concept explained in the
materials.
5. Write
The writing stage is the stage where students write the conclusions drawn from the
previous stages. Students can reflect on their ability to explain the knowledge from the

series of stages

6. Evaluation

Evaluation stage (evaluation) is the stage to measure the knowledge, skills, and changes
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in the thinking process of students regarding the delivered material. At this stage students
can practice their ability fo use the same concept to complete various existing fasks.

Validation by experts using the Likert scale can be interpreted as Table?2.

Table 2. Likert scale (Riduwan & Akdon, 2013)

Average Score Interpretation
0%-20% Very bad
21%40% bad

41 %-60% moderate
61%-80% Good
81%-100% Very good

The Table 3 was the validation result of media, material and learning experts.

Table 3. Validation result from media experts

Aspect Validator 1 Validator 2
Design 75.00% 97.5%
Language 85.00% 95%

Core material 84.00% 100%
Average percentage 81.30% 97.5%
Overall percentage 89.40%

Based on the Table 3, the overall percentage from media experts shows that 89.40%,
which categorized as very good. This estimation is taken from design, language, and core
material. This media is indeed a learning media that recently used in learning process, so it is
accordance with the fimes (Astuti ef al., 2020). The result from media expert’s validation in this
research relevant with statement from F N Astuti, because the learning process in this research
used media for learning on parabolic motion which was very good especially in design,

language, and core material.

Table of media validation result
120.00%

100.00%

80.00%
60.00%
40.00%
20.00%

Design Language Core Material

® Validator 1  ®=Validator 2

Figure 3. The result of the media experts’ validation
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As to validation in media, Table 3 and Figure 3 show the results from two experts. The
experts rated the material across three different aspects i.e. design, language and core
material, and they had a high level of agreement (81.30% and 97.50% respectively). This is a
very high level according to Likert scale as far as the overall agreement is concerned
(89.40%). The results thus indicate clear language used in the material, as well as clearly
explained core material and well-designed material, which can be used as resources for

learning the parabolic material.

Table 4. The result of material expert’s validation

Aspect Validator 1 Validator 2
Content eligibility 92.70% 88.12%
serving eligibility 89.06% 81.02%
Language eligibility 87.50% 97.50%
Average percentage 89.75% 88.88%
Overall percentage 89.31%

Widyastuti et al. (2017) in their research said that assessment were conducted several
times including revisions in case there were less obvious contents, such as improper concepf,
errors on writing the symbol, improper use of diction, etc. From the material validation, the
score was 3.88 (very valid). In this research assessment were conducted many times, the result
from material experts validation with the score 89, 31% (very good). Actually the meaning of

these material validations were the same but different reference for assessment.

The result of material expert

100,00%
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40,00%
20,00%
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Content Serving Language eligibility
eligibility

® validator1 ™ validator 2

Figure 4. The result of material expert validation

Material validation is an instrument feasibility assessment procedure for generating
agreements among expert through qualitative assessments (Saifudin, 2016). A material validity
can be determined based on the accuracy and sensibility of the measurement results by

experts using validation sheet (Arikunto, 2015). According fo both of these statements, in this
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research there were 2 material experts who validated the material in this developed RPS
(semester learning plan) with 8 learning videos, with the aspects of Content eligibility, Serving
eligibility and Language eligibility.

Both Table 4 and Figure 4 show the results of validation from two experts in material.

Across the three aspects of material, the two experts had a high level of agreement
(89.75% and 88.88% respectively). The overall level of agreement (89.31%) can be
considered as very high as to the Likert scale. The results of the expert validation thus
indicates that the material can be used as online learning resources for learning the

parabolic motion. The result of learning expert’s validation can be showed at table 5.

Table 5. The results of learning validation

Aspect Validator 1 Validator 2
Subject identity 83.75% 87.50%
Streak indicators and learning objectives 85.00% 80.00%
Learning materials 85.00% 85.00%
Selection of learning approaches 93.33% 100%
Learning activities 80.00% 93.00%
Selection of learning resources 81.60% 85.00%
Average percentage 84.68% 88.42%
Overall average percentage 86.71%

In Patresia’s research, the result from learning experts validation obtained the average
score 3.7, with category highly feasible (Patresia et al., 2002). Her research different aspects of
assessment reference and standards with this research. Meanwhile in this research, the result
from learning experts validation obtained the average score 86.71% which refer to the weight
of the Likert scale rafing and can also be interpreted as very good, the meaning that the
experts agreed the online learning resources (RPS with 8 learning videos which developed)

based on the identity of learning in the subjects were very good.

Graph of learning experts validation results
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Figure 5. The result from the validation of learning experts
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Table 5 and Figure 5 showed the results of validation from two experts in learning. It can
be seen that across six different aspects of learning the two experts had a high level of
agreement (84.68% and 88.42% respectively). The overall agreement of 86.71% according to
Likert scale can also be interpreted as very high, meaning that the experts agreed that the
online learning resources developed based on the identity of the subjects were very good. It
also indicates that the indicators and basic competencies are very compatible with the
material of parabolic motion, whereas the learning material was considered very good. The
choice of POE2WE learning approach was considered very appropriate and learning activities
were considered very good, which also indicates a good selection of learning sources. Overall
the expert validation shows that implementation of online learning resource as a means of
improving the guality of education was suitable for use as material for learning parabolic
motion during the Covid-19 pandemic.

The analysis of effectiveness in improving education quality used on the results of the
pretest and posttest was to use N-gain score (g). The N-gain score was calculated by dividing
the increase in actual average (G) by increasing the actual maximum mean value (Gmax).

The calculation formula is as follows.

G __ Postest—Pretest

N-gain Score = =
Gmax 100—-Pretest

Table 6. Effectiveness degree of N-gain score [9]

Mean N-Gain Category
N - Gain 2 0.7 High
0.7>N - Gain=0.3 Medium
0.3 > N - Gain Low

Table 7. Data of effectiveness degree of N-gain score

n=30

Test Mean SID  N-gain
Pre-test 40.03 11.06 0.71
Post-test 82.73

Throughout 10 essay questions with 30 students took both pre-test and post-test, as
shown in Table 7 indicated an average score of 40.03% and 82.73% in the two respective
tests. The standard deviation value was 11.06 and N-gain was 0.71. Wulandari et al. in their
research said, the results of the pretest and posttest analysis using n-gain score showed the
effectiveness of instructional materials score was 0,54 with the category from N-Gain Hake
as moderate (Wulandari et al., 2020. In this research showed the average score of pre test
40.03% and the average score of post test 82.73%, Then N-gain score was 0.71. So, the

effectiveness of the result study in this research could be better, because of N-gain score
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0.71 > 0.54. So that improving the quality of education by using pre test and post test on
parabolic motion material and also implementation of POE2WE, based on the N-gain scale
(Hake & Richard, 1998) the data can be classified into high categories. The effectiveness
score in high category indicating that the POE2WE model using the welbsite was effective in
improving the education quality. Here is the ink to the data:
https://drive.google.com/folderview?2id=1-tamSdgEaz?|CHgzpz2F8yigKBFQAXAF

3.3. Documentation

Intial Vlirs

Figure 7. With the POE2WE model, students report their practicum through the website.
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Figure 8. Students take online lesson in parabolic motion.

4. CONCLUSION

The conclusion of this study was drawn from two different kinds of analysis, expert
validation and participants’ test scores. Experts across three different areas i.e. media,
material, and learning were found to have a high level of agreement as indicated in 89.40%,
89.31%, and 86.71% respectively. Effectiveness scores can be showed at average pre-test
score of 40.03% and post-test score of 80.73% with N-gain score 0.71 (high category). So, it
can be concluded that the website and the POE2WE model as implementation of online
learning in the Covid-19 era improved the quality of education particularly in learning the

parabolic motion.
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