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Abstract—In this 21st century, teachers need to make teaching and learning
activities conducive and fun to improve students' learning interests. According
to preliminary studies, the Fibonacci sequence is one of the materials that are
difficult for Junior High school students to master. Therefore, this study aims to
design instructional material videos on the Fibonacci sequence using Hawgent
and Camtasia studio. The research and development (RnD) method was used to
research at the Guangxi Normal University, China, using the 4D model
comprising Define, Design, Development, and Disseminate. From February to
April 2020, the authors developed instructional materials using engaging
animations that are easy for students to understand. This study showed that the
instructional materials were valid with a score of 83.33, 79.17, and 87.50 from
the instructional material expert, media expert, and lecturer, respectively. These
scores indicated that the instructional materials in video form are valid and can
be sent to schools to help students understand the Fibonacci sequence.
However, the implementation stage and the effect on students' mathematical
abilities are still needed.

Keywords—Fibonacci, Junior High School student, Video-Based Learning,
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1 Introduction

The use of technology in mathematics teaching is not new because both are
inseparable. Technology helps students understand a mathematical concept, and it
also significantly improves their mathematical ability [1]-[6]. Its use also makes them
more active in class [7], [8], thereby improving their ability to ask unique and creative
questions. There has been much research in China on using technology in teaching
and learning activities [4], [9]-[11]. However, this research was carried out to
determine the significance associate with the use of technology in mathematics
learning [12], [13]. University students in China and other countries have used much
software to develop learning media for mathematics [14], [15]. Indonesia has also
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focused on developing a learning media for mathematics using technology-based
learning media in all levels of education, from primary schools to universities [16],
[17]. Most universities in Indonesia are also developing various technology-based
learning media to help teachers and students explain and understand mathematics
concepts. Martin Bernard, a lecturer from IKIP Siliwangi, Bandung, has developed
many technology-based learning media to help teachers and students during
mathematics lessons [18]-[21]. Many studies develop instructional materials;
however, none has developed interesting instructional materials on the Fibonacci
sequence and daily life and its history and figure.

Fibonacci is a series of numbers with each obtained from 2 numbers before them.
Leonardo da Pisa first introduced Fibonacci numbers in the 13th century [22]. It is
used for numerous purposes, such as predicting the price change of a product in
economics. Fibonacci numbers are also used in our everyday life, and their sequence
also has a close relationship with the arithmetic sequence taught in 11th grade.
Furthermore, it is one of the introductory university courses [23], [24]. An arithmetic
sequence is also one of the concepts tested in the Indonesian national exam.
Unfortunately, irrespective of the importance of Fibonacci and arithmetic sequence,
there are essential and exciting instructional materials to help students. Therefore, the
authors decided to develop instructional materials in video form.

The aims of this study are as follows:

1. Determining the best way for teachers to explain the Fibonacci sequence to
students (define stage).

2. Making videos that contained instructional materials on Fibonacci sequence using
Hawgent and Camtasia Studio (Design stage)

3. Validating the videos by a media expert, an instructional material expert, and a
lecturer.

2 Method

The development of learning media used the 4D method comprising Define,
Design, Develop and Disseminate [25]. Firstly, the authors carried out a preliminary
study to determine the difficulties and attitudes of Junior High School students' when
learning arithmetic sequence. The learning video was developed in Guangxi Normal
University, China, with data obtained from 51 first-year students. Secondly, a learning
video was made according to the initial observation result using Hawgent dynamic
mathematics software, Microsoft PowerPoint, and Camtasia studio. The video was
first designed using Hawgent then Camtasia studio before it was validated by material
and media experts. The validators are experts in their field, which includes three from
China and three from Indonesia. This research only focuses on making the learning
video process is conducted separately to ensure its quality.

When validating the learning video on Fibonacci, the authors gave out
questionnaires to validators, as shown in Table 1.
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Table 1. Validation criteria

Score Explanation
1 If the validator feels the learning video is not good
2 If the validator feels the learning video is not so good
3 If the validator feels the learning video is pretty good
4 If the validator feels the learning video is good

The questionnaire result was analyzed using the four-degree percentage analysis
technique. The data analysis formula is as follows.

Pi:(;—i) x100% (1)

Where:

Pi: A percentage value

Xi: Accumulation of validation result

Yi: Maximum score of the validation result

The percentage result was analyzed further using the validation category. When the
percentage score is above 70.1%, as shown in Table 2, the learning video is feasible
and can be continued to the micro class stage.

Table 2. Validation criteria on the learning media [26]

Validation range Validation category Explanation
85,01% <v <100% Valid It can be used without any revision
70,1% < qv < 85,00% Quite Valid It can be used with a little revision
50,1% <1v <70,00% Less Valid It can be used with much revision
00,00% <nv <50,00% Not Valid It cannot be use
3 Result

3.1 Define stage

The authors analyzed the importance of Fibonacci in school. They realized that the
Fibonacci sequence is a part of arithmetic taught in 11th grade and introductory
university courses. Ouellette [27] stated a correlation between studying the Fibonacci
sequence and increasing problem-solving ability.

Furthermore, based on the school's observation, the authors found that students
were not familiar with the Fibonacci sequence despite studying a similar topic known
as an arithmetic sequence. When the authors asked students about Fibonacci, most of
those in Junior High School had no idea, with only a few aware of its interconnection
with arithmetic sequence. According to preliminary studies, students need to know the
history of mathematical concepts and understand why it is unique and exciting.
Furthermore, teachers directly teach students the concept of sequence without a
proper introduction. This makes it difficult for students to understand, with those in
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Junior High school only remember the formula and guess the sequence. Therefore,
they feel the learning sequence is boring.

The above problem encouraged the authors to use technology to help Junior High
students and teachers develop a unique learning media that introduces the history of
mathematics to achieve deep and proper learning.

After discussing with Professor Tang Jianlan from Guangxi Normal University,
China, the authors designed a learning video on arithmetic sequence to explain its
relationship with the Fibonacci sequence. This learning video was designed using
three software: Hawgent Dynamic Mathematics Software, Microsoft PowerPoint, and
Camtasia Studio.

In the design stage, the authors carried out concept and curriculum analysis to
determine the importance of the basic concept of sequence and the relationship
between Fibonacci and arithmetic sequence for high school and university students.
After analyzing the concept and curriculum, students need to master the sequence as
tested in the Indonesian National Examination.

3.2 Design stage

Hawgent dynamic mathematics software was used to make a learning media on an
arithmetic sequence. Its latest version 3.0 design is user-friendly as it enables users to
change pictures from 2D format to 3D using a button. This software helps teachers to
create exciting learning media using pictures easily.

Furthermore, it enables the easy conversion of animations into pictures savable in
Microsoft PowerPoint. The authors used PowerPoint to explain the arithmetic
sequence and connected it with the history and culture of Fibonacci. The history of
Fibonacci is obtainable from Google and Wikipedia.

At the beginning of the learning video, the authors introduced Fibonacci (figure 1),
its relationship with mathematics, and the Fibonacci sequence. Before moving to the
main topic, the video learning introduces the relationship between arithmetic and
Fibonacci sequence. Students were also introduced to the mathematics' historical
figures to increase their learning interest in mathematics, associated with numbers and
formulas and its own culture and history.

—. What is Fibonacci?

¥

(Leonardo Fibonacci) a story at,)OUt a
1170-1250 rabbit

Fig. 1. History introduction on Fibonacci
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After introducing students to Fibonacci and its relationship with mathematics, the
video explains its sequence, as shown in Figure 2. The authors used rabbit breeding as
a context to explain the Fibonacci sequence to students. The cute rabbit animation
grabbed their attention and made them understand the initial topic better [28]. This is
also in line with preliminary research, which stated that contextual problems improve
students’ mathematical ability [29], [30].

FRENP I —— ERIRNTI R EES A ﬁ BEIRAL

—. What is Fibonacci sequence?

1%t month 3 month 5% Month 7™ Month 9™ month

1 1 2 3 5+8=13 21 34...

an:an—l+an—2
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o) Cx ™ S 25 L2
" & = ) gal

Fig. 2. Formula proving of the Fibonacci sequence using rabbit animation

The learning video also explains that students find many things connected to the
Fibonacci sequence in everyday activity. For instance, the authors used flowers
(Figures 3) and fruits (figures 4) to cite instances in this research. It guides students to
understand that the Fibonacci sequence is present in their daily lives and understand
the importance of mastering basic mathematics concepts.

—. Fibonacci sequences in everyday |ife

Sun Flower

Fig. 3. Fibonacci sequence in flowers
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Fibonacci sequences on fruits

pineapples Pine cones Branches

Fig. 4. Fibonacci sequence in fruits

3.3  Development stage

The learning video was validated by two material experts, two lecturers, and two
media experts. Of the six validators, three were from Indonesia and the remaining
three from China. Furthermore, the average validation score from the material expert
is 83.33%. The media expert's scores were 75% and 83.33%, thereby leading to an
average of 79.17%. The lectures' scores were 91.66% and 83.33%; hence, an average
of 87.50% was obtained. Based on the validation score given by material, media
experts, and lecturers, it was concluded that the learning video is valid and can be
tested on a small scale. The graphic on the validation score is shown in figure 5.

Video Learning on Fibonacci

sequence
100,00% —g 4 ———
50,00%
0,00%

Mat | Mat | Med | Med | Lect | Lect
eri...| eri.. ia... ia... ur... ur...

Percentage |83,33%(83,33% 75% |83,33%91,66%(83,33%

waration Results

Fig. 5. Results of the five validators' assessment

As previously discussed, this research only focuses on developing the product from
the define to product validation stage. Subsequent research needs to implement the
learning media to high school and university students to analyze their learning ability,
outcome, interest, and other mathematical abilities.
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4 Conclusion

In conclusion, learning videos tend to increase students' learning interest in the
Fibonacci sequence. The learning video on Fibonacci made using Hawgent with a
duration of 6 minutes and 36 seconds has been validated with inputs obtained from
material and media experts. The validation results from the material expert, the media
expert, and the lecturer, showed that the instructional materials in video form could be
implemented in schools to help students understand the Fibonacci sequence. In this
study, the authors only carried out the preliminary analysis, media design, and
validation. Further studies need to be carried out to determine the effect of learning
videos on the students' mathematical ability.
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