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web. By utilizing the web, the material can be accessed anytime and
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subjects and field trial subjects. The research instruments used were
learning nf§llia validation sheets, student response questionnaires, and
tests. The results of this study are (1) the developed learning media
obtained the validity criteria of 82.00%. (2) The developed learning
media obtained the practical aspects of 82.22% and for the field trials of
8250% (3). The developed learning media obtained the effectiveness
criteria in the limited trial of 83.33% and the field trial of 87.50%. Based
on these results, it can be concluded that the learning media developed
by researchers are appropriate for use in learning.
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Basic mathematics study is a mathematics education course taught in the third semester.
One of the materials in this course is sequence and series. In learning in the classroom, the
lecturer only uses LCD and is carried out classically. So learning is less interesting. This
resulted in students lacking enthusiasm and less interest in learning. Lecturers should utilize
online learning so that there are variations in learning. The use of the internet can increase

students' academic self-confidence, academic self-reliance, and student—lecturer connection
(Alshahrani, Ahmed, & Ward, 2017).

Online learning has advantages when compared with classical learning since the can be
accessed anytime and anywhere with positive results (Jolliffe, Ritter, & Stevens, 2012; Chang,
2016; Panigrahi, Srivastava, & Sharma, 2018; Pdldoja, Viljataga, Laanpere, & Tammets,
2012). Through online learning, students can explore more and learn more information, more
learning resources, and greater opportunities for collaboration (Means, Toyama, Murphy,
Bakia, & Jones, 2009). In contrast to classic learning where learning is done at the same time
and place, online learning or learning by utilizing a website makes the time and place of
learning, not an obstacle (Broadbent & Poon, 2015; Ku & Chang, 2011).

The web facilitates student-centered approaches, creating a motivating, active, and
flexible learning environment (Own, 2007). Thus, the web can be used as a medium of
mathematics learning to facilitate students in understanding the concepts of sequence and series.
The web-based learning media used was Powtoon. Powtoon is a web tool used by educators to
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make an animation presentation with students as their target (Bachmann, & Marshall,
2019; Moraru, P., Silva, B., Allen, 1., Dias, J., Ribeiro, R., Pinho, M., Bento, 2018). With
Powtoon, an educator can make learning material according to their criteria and can add music
or voice-over and add videos or pictures for up to 5 minutes for free (Moraru, P., Silva, B,
Allen, 1., Dias, I., Ribeiro, R., Pinho, M., Bento, 2018; Santos, Ferreira, & Vilas-boas, 2019).
In their performance, students are expected to be able to immediately understand the material
displayed. This media also maximizes the facilities and infrastructure available in the PGRI
Madiun University computer laboratory because the use of computers in learning can be
maximized.

Based on research from Awalia, Pamungkas & Trian, it can be concluded that the
learning media of Powtoon animation can provide an understanding for the fourth-grade
students regarding mathematics (Awalia, Pamungkas, & Trian, 2019) and Arifah's research
concludes that by using Powtoon the mathematical critical thinking ability can be improved
(Arifah, Suyitno, & Dewi, 2019). Research conducted by Adkhar on the development of
Powtoon-based learning media shows that the results of validation by experts was 81.3% and
was declared good. The aspects of appearance and product results were 82% and the aspects of
quality and effectiveness were 82.22%. The results of the assessment by students for the aspects
of appearance and effectiveness was 89.5% (Adkhar, 2015). It can be concluded that the
learning media was feasible to use. In this study, the Powtoon was updated and modified. The
facts show that the challenges in using ICT's with the help of e-learning have been very broad
with various cultures, information, and pedagogy (Diani, Yuberti, & Syarlisjiswan, 2018;
Irwandani, 2016; Islam, Beer, & Slack, 2015; Mustari, Hoya, Akmansyah, Diani, & Asyhari,
2019; Lau, Yen, & Wah, 2013). But the use of ICT is very minimal, so web-based learning is
needed.

Thisntudy was conducted on students of Mathematics Education at PGRI Madiun
University in the 2018/2019 academic year. The development model used was the 4-D
development model. This model consists of 4 stages of development, namely define, design,
develop, and disseminate. However, in this research, the researchers only applied the first,
second, and third steps due to time and cost limitations so that the disseminate stage was not
carried out. The research development steps are as follows:

- -

Do y———— e
j | Informanon Gatheriag }

| Validation |—»]  Resulss | .-] Valid

- ~. +
o e[ o
Yes ~
Field Trials —] Gooa ™ LTun“:d

!
[P =< o >
Figure 1.4D Method Flow

12




Al-Jabar: Jurnal Pendidikan Matematika Volume 11 Nomor O1 Vera Dewi Susanti, etc

Define

The define step was carried out as follows.

1. Analysis of Potential and Problems
This stage aims to determine the potential of the research site and identify problems that
occur in learning.

2. Information Gathering
It was done through field observations and interviews with Mathematics Education
Lecturers.

3. Material Analysis
The formulation of learning objectives was to improve student learning achievement
measured from a test of learning outcomes.

Design
The second step in this research was to prepare a prototype consisted of a drafting instrument,
media preparation, and the initial design of learning media.

Development
The third step in this research was the development stage with the sequence of events as
follows.
1. Validation
The purpose of this validation was to find out the advantages and disadvantages of the
oclucts that have been developed based on Akbar (2013).
In this study, the researchers referred to the validity criteria above and set the validity
criteria in the range of 70.01%-85.00% as the minimum limit of learning media validity.
2. Media Revision
Before the product was declared valid by the validator, the researcher must still revise
the product developed and produce the second draft.
3. Limited Trial
At this stage, the second draft was tested on 20 students with different cognitive
abilities.
4.  Field Trial
The field trial involved 46 Mathematics Education students.

Validity Analysis of Learning Media
This web-based learning media development research involved more than one expert as a
validator. To find out the overall percentage, the following formula was used:
v Vi+Vo+-- 4+,
n

Web-based learning media can be declared valid (good/good enough) if the combined validity

results show the results of more than 70%.
1

Practical Analysis of Learning Media

The data of the practicality of the instructional media was obtained from the student
response questionnaire. The questionnaire used was a Likert scale with a checklist method.
Likert scale is used to measure people's attitudes, opinions, perceptions (Sugiyono, 2017).
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Learning media can meet the practicality criteria of the media if > 70% of students
classically give a positive response (Saputro, 2011). If it is less than 70%, the researcher must
make improvements based on suggestions given by students.

EffecﬁveneuAna]ys of Learning Media

Media can be said to be effective if 75% of students meet the learning mastery. It can be
declared complete if the percentage of individual completeness has reached > 75% with a
minimum score of 75 from the overall score.

Define
1. Potential and Problem Analysis

There is a computer laboratory with good, well-maintained, and clean conditions as well
as an internet connection, projector, and whiteboard. However, the students have not maximized
the facility since the use of instructional media in the teaching and learning process was only
limited to using PowerPoint and most of the teaching and learning processes were conducted
through lecturing and discussion methods.

2. Information Gathering

The materials chosen by the researchers to be developed in this study were sequences and
series as one of the materials in the Basic Mathematics Study course. The product was
developed based on the potential of students of Mathematics Education at Universitas PGRI
Madiun.

3. Material Analysis

The objectives were formulated according to indicators of the sequence and series
materials, among others: stating the pattern of numbers; determine arithmetic sequences and
series; presents a mathematical model of real problems; determine the geometric and
mathematical model of a real problem related to the materials.

Design

In this activity, the researchers conducted the preparation of instruments in the form of
media validation sheets, student questionnaire responses, and learning achievement tests, media
selection, and initial design of learning tools. The design of this learning media is as follows:
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Figure 1. Web-based Learning Media Design Assisted by Powtoon

Develop
1. Feasibility Validation of the Test

The results obtained from the feasibility validation sheet is as follow:

Table 1. Feasibility Test Results

I 4,50 4,39 456 4.49
I1 438 4,50 4,56 448

Based on the table 1, the results of the feasibility test validation sheets by the two
validators obtains an average score of 4.49 and 4 48. It states that the learning media validation

sheet is appropriate to be used to assess the validity of web-based learning media with Powtoon
by obtaining an average score combination of 4.48 on a scale of 5.
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2. Validation of Student Response Questionnaire
Results obtained from the validation of student questionnaire responses regarding web-
based learning media with Powtoon is as follows.

Table 2. Validation Results of Students' Resionses Questionnaire

I 4,58 475 4,58 442 4,58
11 4,50 4,50 4,67 4,75 4,60

Based on the table 2, the results of the student response questionnaire validation obtains
an average score of 4,58 and 4,60. It states that the student questionnaire response sheet is
appropriate to be used to assess the practicality of web-based learning media with Powtoon by
obtaining a combined average score of 4,49 on the scale of 5.

3. Validation of Learning Outcomes
The validation results of the learning outcomes test are as follows.

Table 3. Test Validation Results of Learnini QOutcomes Test

I 90% 93.33% 88% 90%
11 95% 93.33% 88% 91,67%

Based on the table 3, the results of the validation of the test can be said as good by getting
the scores of 90% and 91.67%. If they are combined, the percentage is 90.83% of 100% so that

the test can be used to determine the effectiveness of the web-based learning media with
Powtoon.

4.  Validation of Learning Media

Below is the results of the validation of web-based learning media using the Powtoon
application that has been rated by the validators.
Table 4. Learning Media Validation Results

I 56 75 74,67%
I1 67 75 89.33%

Based on the analysis of the validation results from the table, it shows that web-based
learning media using the Powtoon application developed by researchers obtained a final validity
percentage of 82.00% which is included in the quite valid category.

82,00%

5.  Limited Trial

The limited trial was conducted at PGRI Madiun University. Students who took the trial
were limited to 20 people. The percentage of practicality obtained was (P) =82.22%. The results
of the learning outcomes test on students in the limited trial was 81.67 so that they were declared
to have met the percentage of completion which is 83.33%. This shows that web-based learning
media using Powtoon applications can be said as effective.
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6.  Field Trial

Field trials were conducted by all 82 students of Mathematics Education at PGRI Madiun
University. The results of the ficld trial obtained through students' questionnaire responses on
the aspect of practicality (P) was 82.50%. The students' percentage of completeness obtained
through the test was 87.50%. This shows that web-based learning media using Powtoon
applications can be said to be very effective.
Discilion

Learning media can be said to be fenible to use if it meets three development criteria,
namely valid, practical, and effective. The following is an explanation of the three criteria.

1.  The Validity of Web-Based Learning Media with Powtoon Application Learning

The media is said to be valid if the combined validity score is > 70% (Akbar, 2013). The
results of the combined validation by two validators for web-based learning media using the
Powtoon application obtained a percentage of 82% with quite valid criteria. However, there
were several suggestions proposed by the validators, one of which was an adjustment of the
web backgr(wd since the initial design's background was white and looked monotonous.
Hence, the developed learning media can be used as alternative teaching material in
mathematics learning.

2. e practicality of Web-Based Learning Media with Powtoon

Media are said to be practical if they meet the criteria of >70% of positive students'
responses. The percentage of respondents who respond should at least 50% and at least 70% of
them should give positive responses to the number of aspgets stated (Fitria, 2017). The results
of the questionnaire in limited trial obtained P = 82.22% which means the level of practicality
was high while the results of the questionnaire responses of students in the field trial obtained
a value of P = 82.50% which means the level of practicality was high.

The results obtained were supported by positive responses from students who found it
helpful to have a web-based learning media using the Powtoon application. The studew were
attracted by the media with a non-monotonous display and coherent material, making it caggr
for students to understand the material sequences and series. (Setyadi & Qohar, 2017), in the
development of web-based mathematics learning media on sequential and series material also
states that the media used has a simple but elegant display and has a complete variety of material
that enables the students to learn the materials independently.

Bgged on the results of practicality assessment, the learning media can be used and is easy
to use. This is in line with research from Surmilasari which shows that learning media are said
to be practical because all aspects observed are by the criteria, namely the score of each aspect
between 66-88 (Surmilasari, 2012).

3.  The Effectiveness of Web-Based Learning Media with Powtoon

Wijaya suggests that forms of material, assessments, quizzes and other ways of education
can also be implemented through the web, such as teacher material created in the form of
presentations on the web and can be downloaded by students (Wijaya, 2011). Likewise,
assessments and quizzes made by teachers can also be done in the same way. This shows that
web media is one alternative to learning media that is complete and effective for delivering
material to students, of course, to find out its effectiveness, it must be tested first. Learning
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1
media grc said to be effective if the percentage of students' learning mastery is >75%.

The learning achievement test scores in ge limited trial showed very good results, but
there was 1 student who got a score below 70 with an average percentage of mastery learning
of 83.33%. Although the average test scores in the field trial showed an average percentage of
mastery learning at 87.50%, 2 studgpts scored below 70. This shows that web-based learning
media using Powtoon applicu'ons can be said to be effective. This is in line with the research
of (Irianti & Wijaya, 2017) which states that th development of Moodle-based E-Learning
media on the subject of the VIII grade circle of junior high schools based on the effectiveness
aspect in terms of the implementation of learning meets the effective criteria with an average
percentage of 86.8%.

This result is supported by students' responses during learning activities that show
students' thinking ability to be balanced because Powtoon application allows students to
understand the concepts of sequences and series directly through learning videos constructed
based on real-life problems. According to research by (Santos et al., 2019) Powtoon is used by
students to do tutorials on debate models, conduct courses, and to train students' critical
thinking.

In line with this, (Wijaya,2011) states thatin developing a web-based E-Learning leaming
model with the principle of E-Pedagogy in improving learning outcomes, there is a quite
striking difference from previous learning. In web-based E-Learning, students are balanced and
equitable, their thinking abilities can be further optimized according to each student's ability
level which is notgpresent in conventional learning models. Based on the results of the
effectiveness, the learning media that have been developed are effective, so that the
development of learning media can be used for learning purposes.

Based on the description above, it can be concluded that the web-based learning media
using the Powtoon application is suitable for use in learning because it meets the development
criteria of valid, practical, and effective. In line with the research by Rynson W. H. Lau, Neil
Y. Yen, Frederick Li & Benjamin Wah that web-assisted learning offers students to match their
learning styles that lead to an increase in their learning effectiveness and as future trends from
a pedagogical and technological perspective. ( Lau, Yen, Li, & Wah, 2013).

From the results of the development, the developed learning media can be declared as
feasible with quite valid criteria based on the average results obtained from the media validation
questionnaire that was 82.00%. The level of practicality with an average score of 82.22%
indicated that students' responses toward web-based learning media were high. The average
score obtained from the students' questionnaire responses in the field trial was 82.50% which
was also in the high category. The level of effectiveness met the effectiveness criteria with the
average results obtained from the average achievement test inthe limited trial of 81.67. Whereas
in the field trial, the average learning achievement test was 81.25.
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