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ABSTRACT 

At the junior high school level, it is expected that learning 

Physics will provide students with knowledge and skills so 

that they can develop competency and hone science skills. 

Heat material is one of the junior high school physics 

materials which is dominated by concepts and principles 

so that it is considered difficult by students. The use of 

effective media can be one of the solution, namely the use 

of videos and animations in learning Physics. The type of 

this research is Research and Development which aims to 

develop videos and animations in learning physics of heat 

material. The effectiveness in using of videos and 

animations was carried out in a limited field test, namely 

in class VII3 SMP N 1 Pariaman even semester 2019/2020 

using before and after experiments. The data collection 

instrument for the effectiveness test was in the form of tests 

of students' cognitive learning outcomes before and after 

using videos and animations. Furthermore, the data were 

analyzed using a correlated t-test. Based on the results of 

the analysis, the value of tcount = 6.91 and ttable = 2.04 (tcount 

> ttable). This shows that there is a significant difference 

between learning outcomes before using videos and 

animations in learning Physics and learning outcomes 

after using videos and animations in learning Physics. 

Thus, it can be said that videos and animations in physics 

learning are effective heat materials used in physics 

learning in class VII SMP Negeri 1 Pariaman. 

 

 

 

INTRODUCTION 
 

The main purpose of education is to make changes and educate students to improve their quality of life 

[1]. The quality of education can be formed through quality, innovation, and fun learning [2]. 

Improving the quality of learning is important to do starting from primary and secondary education to 

higher education [3]. To achieve this, science activities must be relevant to students' lives with a focus 

on sources of knowledge, strategies, and contexts that students will encounter in real life after 
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graduation. Therefore, a transition is needed where students learn to participate in science activities 

that require deeper involvement on their part. This transition is a process that relies on teachers' 

acceptance of what is expected of them to replace outdated classroom models of science teaching and 

learning with student-centered models [4]. 

 

Physics education in the conventional learning era is still teacher-centered; a short question and 

answer session at the end of the lesson by giving homework, and face the final exam with the same 

problem pattern in each semester. Such a learning system then causes almost all students in the field of 

Physics to have the same mindset and characteristics. Educators in the field of science are expected to 

be able to develop physics learning to be more effective and relevant in accordance with the demands 

of global needs [5]. 

 

The technology used in learning activities is growing along with the times, ranging from learning to 

use print media to computer-based learning [6]. Therefore, various educational applications are 

emerging as cognitively active, highly engaging, meaningful, interactive, and socially engaging digital 

experience drivers in the context of learning objectives, rather than simply replicating and extending 

old media such as books, worksheets, television, or even video games. The main purpose of using 

technology in learning is to solve problems that arise from the lack of facilities in learning activities 

[7]. 

 

The use of media in learning is to assist the teaching and learning process so that teaching objectives 

can be achieved effectively and efficiently [8]. The purpose of using media is to provide variations in 

the learning process, provide more reality in learning so that it is more realized, more directed to 

achieve learning objectives [9]. In addition, conceptual understanding refers to students' ability to 

relate new knowledge to existing knowledge in various ways of conveying it without changing its true 

meaning. Therefore, the media is needed to explain the material in more detail, visualize abstracts, 

understand concepts correctly, train students to think, and be able to solve problems. Based on this, the 

use of technology as a learning medium becomes an inseparable part [10]. 

 

Science subjects in junior high school include studies on biology and physics. Science subjects are an 

extension and deepening of science in elementary school and as a basis for studying the behavior of 

matter and energy and the relationship between concepts and their application in real life [11]. Physics 

is a branch of science that has certain characteristics in life and has values that are always evolving. In 

an effort to develop physics, it can be done through education and teaching. The function of science 

(science) subjects in junior high schools is basically to provide knowledge about the natural 

environment, develop skills, awareness insights, technology related to using in everyday life, and as a 

prerequisite for continuing to secondary education. This is in accordance with what is stated in the 

Ministry of National Education, namely: a). Instilling belief in God Almighty, b) Developing skills, 

attitudes, and scientific values, c). Preparing students to become citizens who are literate in science 

and technology, d) Mastering the concept of science for the provision of life in society and continuing 

education to a higher level [12]. 

 

The purpose of learning science in junior high school is basically to provide knowledge to understand 

physics concepts and their interrelationships and be able to apply scientific methods that involve 

process skills to solve problems in everyday life. In the Ministry of National Education, it is stated that 

the objectives of learning science are as follows: a). Instilling belief in the greatness of God Almighty 

based on the existence, beauty, and orderliness of His natural creation, b). Provide an understanding of 

various kinds of natural phenomena, principles, and concepts of science and their relationship to the 

environment, technology, and society. c). Provide experience to students in planning and doing 

scientific work to form scientific attitudes, d). Raise awareness to maintain and preserve the 

environment and natural resources. e). Provide provision of basic knowledge to continue education to 

the next level [12]. At the junior high school level, it is expected that learning Physics will provide 

students with knowledge and skills so that they can develop competencies and hone science skills. One 

of them is by utilizing videos and animations in learning Physics. 
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Video is a useful technology for capturing, recording, processing, transmitting, and rearranging 

moving images using celluloid film, electronic signals, or digital media. Digital video is a type of 

video recording system that works using a digital system compared to analog in terms of a video 

representation. And usually, digital video is recorded on tape, then distributed via optical discs, such 

as VCD and DVD. The benefits of using video media in learning are as follows, 1) can train students 

to develop abstract imagination power,2) can stimulate active participation of students, 3) present 

messages and information simultaneously for all students, 4) generate learning motivation, 5) 

overcomes the limitations of space and time, 6) can present difficult and original reports using other 

media, and 7) control the direction and speed of student learning [13]. 

 

Animation is the art of bringing to life an illustration of an inanimate object or character. Animations 

are created by sorting a collection of images, then quickly displaying them one by one. The image will 

look alive and moving. In fact, the human eye can only store one image for 1/16th of a second, so 

when several images appear in quick succession, the brain combines them into a moving image. To 

create the impression of smooth motion, every animator must consider the frame rate or the number of 

consecutive images displayed each second. Animation is one of the computer-based learning media 

that aims to maximize visual effects and provide continuous interaction so that student's understanding 

of learning material can increase [14]. 

 

Here are the advantages of animation when used in learning: 1) animation is able to convey a complex 

concept visually and dynamically. Relationships or links regarding a complex concept or process are 

easier to map into students' minds and so help in the understanding process. 2). Digital animation is 

able to attract students' attention easily. Animation is able to convey a message better than the use of 

other media. Students' memory is longer for dynamic media than static media. 3). Digital animation 

can also be used to help provide virtual learning. This is especially important for situations where 

actual estimates are difficult or unavailable, dangerous, or may involve high costs. 4). animation is 

able to offer a more enjoyable learning medium. Animation is able to attract attention, increase 

motivation and stimulate students' thinking more memorable. Everything will help in the process of 

reducing the cognitive load of students in receiving a subject matter or message that the teacher wants 

to convey. 5). Visual and dynamic presentations provided by animation technology are able to 

facilitate the process of implementing concepts or demonstrations [15]. 

 

Previous research conducted by Yulisa et al. (2020) showed that physics learning videos had an effect 

on understanding the concepts of junior high school students as indicated by tcount > ttable, namely 

8.112 > 1.671 [16]. In addition Hafizah (2020) also conducted research and revealed the use of video 

in physics learning to effectively improve student learning outcomes and encourage students to be 

active in learning [17]. Furthermore, research conducted by Paramita et al. (2017) shows that the use 

of animation can support learning Physics in junior high school and is worthy of being used as a 

medium in learning process [18]. 

 

Learning Physics at SMPN 1 Pariaman still has problems. For this reason, observations were made 

using a questionnaire in the form of a student needs questionnaire as an analysis of student needs 

(needs assessment). The need assessment activity is an activity that must first be carried out in every 

instructional model and design. This shows the importance of tracking information about expectations 

and reality, namely the abilities that must be possessed with the abilities that have been possessed [19]. 

Based on the results of the analysis of student needs, it can be understood that the problems in learning 

Physics are closely related to learning media that are not developed in schools. In addition, based on 

the results of interviews with several physics teachers at the school, the heated material is considered 

quite difficult for students to understand. This is because heat matter is dominated by concepts and 

principles. Therefore, it takes skills in understanding the practicum and understanding the concept. 

One of the efforts that can be done to support the learning of Physics on heat material is by using 

effective learning media. Thus the solution chosen for this problem is learning media in the form of 

videos and animations on heat material. 
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METHOD 
 

This type of research is research and development (R&D). The procedures carried out in developing 

videos and animations in Physics learning are: defining, designing, developing, and disseminating. 

Research R&D is a process used to develop and validate educational products. The output or result of 

development research is not only the development of existing products but also to find knowledge or 

answers to practical problems/problems [20]. In this paper, only the development section will be 

explained regarding the implementation of video and animation in physics learning on heat material 

because the other sections have been explained in the previous published paper. Videos and 

animations are made using software, namely Adobe Flash CS4, CyberLink Power Director, Audacity, 

and Format Factory. Each software has a different function and supports each other so that by 

combining its use it can produce good video and animation products. 

 

The effectiveness of physics learning videos and animations on heat material was carried out in a 

limited field test, namely in class VII
3
 N 1 Pariaman even semester 2019/2020. Testing the 

effectiveness of videos and animations in learning physics is done by testing using the Before and 

After the experiment, which compares student learning outcomes before using videos and animations 

in learning physics with after using videos and animations in learning physics. The before and after 

experimental design can be seen in Figure 1 below. 

 

 
 

Fig 1. Before-After Experiment Design [20]  

 

Here O1 is the value before treatment, while O2 is the value after treatment. Experiments were carried 

out by comparing the results of O1 and O2 observations. The effectiveness of the treatment can be 

measured by comparing the value of O2 with O1. If the value of O2 is greater than O1, it can be said 

that the treatment is effective [20]. Thus the initial test is intended to determine the initial ability of 

students before being given treatment. The treatment given is learning Physics using videos and 

animations on heat material. After that, students were given a final test to determine the effectiveness 

of using videos and animations for learning Physics on heat material. Videos and animations in 

learning physics are said to be effective if there is an increase in student learning outcomes after the 

use of videos and animations in learning physics. Improved learning outcomes can be analyzed using 

statistical tests, namely the correlated t-test. 

 

The data collection instrument for the effectiveness test was in the form of tests of students' cognitive 

learning outcomes before and after using videos and animations. The learning outcomes test is made in 

the form of questions. The items used for the initial and final tests were analyzed first to find out 

which questions were appropriate or not used as testing instruments. Furthermore, the data obtained 

were analyzed using a correlated t-test. A correlation t-test was used to compare the average score of 

students before using video and animation with after using video and animation in learning Physics. 

 

 

RESULTS AND DISCUSSIONS 

 
Video and animation products in physics learning on heat materials are produced using software such 

as Adobe Flash CS4, CyberLink Power Director, Audacity, and Format Factory. The process of 

making images for animation is done with the help of a device in the form of a tablet. The image is 

painted using a tablet that is connected to a computer and saved in a file in Adobe Flash CS4 software. 

Coloring images that have been imported using the tools found on the Adobe Flash CS4 menu. The 

movement of the animation can be done by adding bones into each curve of the image you want to 

O1 O2 X 
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move. To incorporate videos into animation software, you must first edit the video using Cyberlink 

Power Director. The video editing process is done to cut parts of the video that are not displayed and 

to improve the appearance of the video after it is imported. The video that will be imported into Adobe 

Flash CS4 is first converted into FLV form using Format Factory software. Video can be placed in the 

frames contained in Adobe Flash CS4. Audacity is used to record sounds used for character 

conversations in videos and animations. Animation in Adobe Flash CS4 can be created by adding 

action scripts at each desired frame. Video formats can be arranged according to the needs of learning 

physics. The menu display on the animation that has been created can be seen in Figure 2 below. 

 

 
 

Fig 2. Menu Display 

 
 

Fig 3. Display of formula writing 

 

The material section is also equipped with formulas. For example, the formula for determining the 

heat required by an object/substance can be seen in Figure 3. In order for students to better understand 

the material, the animation is equipped with a practicum video. The video that has been created is then 

imported into the animation. Video and animation products in Physics learning use experimental 

videos that have clear work stages/procedures so that students can easily understand and can use the 

video as a companion in carrying out experiments. The tools and materials used were also explained 

well by the experimental guide. Each stage and procedure of the experimental work is well explained 

in videos and animations. The experimental video display can be seen in Figure 4 below. 

 

 
 

Fig 4. Video display of heat experiment 

 
 

Fig 5. Display of experimental results 

 

In the material menu, there are experiments followed by data presentation at the end of the experiment. 

The data is presented in tabular form as a guide for students in conducting experiments or as a 

reference in drawing conclusions. For example, for experimental data, the relationship between heat 

and mass is followed by a conclusion display in the next frame, the relationship between heat and the 

specific heat of an object is followed by a conclusion display in the next frame. The conclusion menu 

display can be seen in Figure 6 below. 
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Fig 6. Conclusion menu display 

 

Before the effectiveness test was conducted, the questions were first tested in other schools. The 

school chosen for the test test was SMP N 1 2X11 Enam Lingkung. The selection of schools for the 

test questions is carried out by looking at the equivalence of the schools to be studied with the schools 

where the test questions will be conducted. The questions tested were 25 pieces and adjusted to the 

indicators and objectives of the learning. After analyzing the items and differentiating power, it was 

found that the questions were worthy of being tested as an effectiveness test. 

 

The effectiveness test was conducted on students of class VII
3
 SMP N 1 Pariaman by giving a pre-test 

and a post-test. The initial test and the final test are in the form of 20 equivalent objective questions 

with 4 answer choices. To see the quality of the test, an analysis of the validity of the test and the 

reliability of the test was carried out. The validity of the test aims to see the validity and validity of the 

tests given to students. From the calculation obtained 0.68 test validity and 0.68 test reliability. Based 

on the results obtained, it can be stated that the validity and reliability of the tests used to test the 

effectiveness are high. Furthermore, an analysis of the results of the initial and final tests was carried 

out. The results of the analysis of the pre-test and post-test are presented in Table 1 below. 

 

Table 1. Analysis of pre-test and post-test 

Pre-test Post-test 

Number of 

students (n) 

Lowest 

Score 

The 

Highest 

Score 

Average 

Score 

Number 

of 

students 

(n) 

Lowest 

Score 

The 

Highest 

Score 

Average 

Score 

30 40 75 61,33 30 60 90 76,33 

 

Based on the initial test scores, the lowest score was 40 and the highest score was 75. The 

average value obtained for the initial test was 61.33. The lowest score obtained for the final test was 

60 and the highest score was 90. The average score for the final test was 76.33. Based on the data on 

the average value of the initial test with the final test, it can be seen that there was an increase in the 

average score of students after using videos and animations in learning Physics. To determine a 

significant increase in the students' mean scores, the correlated t-test was used. The t-correlation test is 

a comparison of the values between t_count and t_table. The results of the correlation t-test analysis 

can be seen in Table 2 below. 

 

Table 2. Results of correlated t-test analysis 

 

N α ttable tcount description 

30 0,05 2,04 6,91 tcount > ttable 

 

The ttable value is obtained by first finding the degrees of freedom. The value of degrees of freedom is 

obtained by using the equation, dk = (n-1). The number of students who became the object of this 

study was 30 people, so the degrees of freedom were: (30-1), so the value of the degrees of freedom 

(dk) used was 29. The t-value for the real level α = 0.05 with the number of students (n) = 30 people 
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and degrees of freedom (dk) = 29, are: ttable = t(1-½α), (n-1) = t(0.975, 29), of 2.04. This means the value 

obtained from tcount > ttable. 

 

The value of tcount > ttable indicates that there is a significant difference between learning outcomes 

before using video and animation in learning Physics and learning outcomes after using videos and 

animations in learning Physics. This means that there is a significant effect on learning outcomes 

using videos and animations in learning physics and it can be said that videos and animations in 

learning physics are effectively used in learning physics in class VII SMP Negeri 1 Pariaman. 

 

The use of videos and animations in learning Physics makes it easier for students to understand the 

concept of heat so that students become more motivated in learning. Learning motivation is very 

influential on learning achievement as measured by student learning outcomes [21]. This shows that 

the learning process can be balanced with the scientific process. This is believed to be a path for the 

development of attitudes, skills, and knowledge of learners [22]. Media provides variety in learning 

activities. In the context of the teaching and learning interaction process, variations are intended to 

overcome student boredom. With variations, it is expected that students will always show 

perseverance, enthusiasm, and full participation [23]. 

 

This is in line with the opinion of Ikwuka and Samuel that learning media functions as 1) clarify and 

enrich/complete the information provided verbally. 2) increase motivation, effectiveness, and 

efficiency of information delivery. 3) add variety to the presentation of the material. 4) can generate 

enthusiasm, passion, and prevent boredom of students to learn. 5) make it easier for the material to be 

digested and make more impressions, so it is not easily forgotten by students. 6) provide a more 

concrete experience for things that may be abstract. 7) provide stimulus and encourage student 

responses [24]. 

 

The obstacle found when learning to use videos and animations in class is the lack of supporting 

facilities such as computers, so students have to bring laptops from home. Constraints of the lack of 

supporting facilities such as computers in the implementation of learning can be overcome by 

properly distributing computer labor time in schools. The use of computer labor can be arranged with 

good management so that each student can use a computer. Thus, it is hoped that in the future the 

application of learning using videos and animations in physics learning will be maximized. 

 

 

CONCLUSION 

 
Based on the results of the study, it can be concluded that the use of video and animation on heat 

material has a significant effect. We can see this from student learning outcomes.Sstudent learning 

outcomes after the use of videos and animations are higher than before. Thus, it can be said that videos 

and animations in physics learning material heat are effectively used in learning physics. 

 

 

REFERENCES 

 
[1] Eliyarti, E., & Rahayu, C. (2019). Tinjauan motivasi berprestasi mahasiswa teknik dalam 

perkuliahan kimia dasar. Jurnal Pendidikan Glasser, 3(2): 196-204. 

[2] Gusta, W., Christina, D., & Zakirman, Z. (2020). Improved Student Collaboration Skills On 

English Learning Using Jigsaw Models. INTERNATIONAL JOURNAL OF SCIENTIFIC & 

TECHNOLOGY RESEARCH, 9(3). 

[3] Eliyarti, E., & Zakirman, Z. (2020). Tinjauan Kontribusi Google Classroom Dalam Mendukung 

Perkuliahan Kimia Dasar. Jurnal Pendidikan Kimia Indonesia, 4(1): 32-39. 

[4] Wiyono, K., & Zakiyah, S. (2019, March). Pendidikan fisika pada era revolusi industri 4. 0 di 

indonesia. In Seminar nasional pendidikan program studi pendidikan fisika (Vol. 1, No. 1, pp. 1-

14). 



JIPF, Vol. 7 No. 3, September 2022 
 

p-ISSN: 2477-5959 | e-ISSN: 2477-8451  263 

 

[5] Iwuanyanwu, P. N. (2019). What We Teach in Science, and What Learners Learn: A Gap That 

Needs Bridging. Online Submission, 4(2). 

[6] Kurniawan, D. A., Lumbantoruan, A., & Samosir, S. C. (2019). Mobile Learning in Higher 

Education for The Industrial Revolution 4.0: Perception and Response of Physics Practicum. 

International Journal of Interactive Mobile Technologies, 13(9). 

[7] Zakirman, Gusta, W. & Putri, S. D. (2021). All About To Be A Good Teacher. Padang: Jasa 

Surya, 2021. 

[8] Eliyarti, E. & Rahayu, C. (2021). Tinjauan Minat Belajar Mahasiswa Teknik Terhadap 

Penggunaan Media e-Learning Dalam Perkuliahan Kimia Dasar. Genta Mulia  Jurnal Ilmu 

Pendidikan, 12(2): 124–136. 

[9] Badlisyah, T., & Maghfirah, M. (2017). Penggunaan macromedia flash pada materi larutan 

penyangga terhadap hasil belajar siswa kelas XI MAN Darussalam. Lantanida Journal, 5(1): 42-

58. 

[10] Adawiyah, R., & Anwar, L. (2021, January). Implementation of an Interactive E-Module to 

Improve Concept Understanding of Students. In 4th Sriwijaya University Learning and Education 

International Conference (SULE-IC 2020) (pp. 78-84). Atlantis Press. 

[11] Martawijaya, A. (2015). Karakter peserta didik dan hubungannya dengan keterampilan berpikir 

kritis dalam pembelajaran fisika smp di pulau barrang lompo. Journal of Educational Science and 

Technology (EST), 1(2). 

[12] Trianto. (2010). Model Pembelajaran Terpadu, Konsep, Strategi dan Implementasinya dalam 

KTSP. Jakarta: Bumi Aksara. 

[13] Zainuddin, Z., Hasanah, A. R., Salam, M. A., Misbah, M., & Mahtari, S. (2019, February). 

Developing the interactive multimedia in physics learning. In Journal of Physics: Conference 

Series (Vol. 1171, No. 1, pp. 1-5). 

[14] Sahronih, S., Purwanto, A., & Sumantri, M. S. (2019, March). The effect of interactive learning 

media on students' science learning outcomes. In Proceedings of the 2019 7th International 

Conference on Information and Education Technology (pp. 20-24). 

[15] Siregar, S. D., Khairina, N., & Robin, R. (2020). Making Physics Learning Media Based On 

HOTS For SMP Levels. Jurnal Pendidikan Fisika, 9(1): 63-67. 

[16] Yulisa, Y., Hakim, L., & Lia, L. (2020). Pengaruh video pembelajaran fisika terhadap 

pemahaman konsep siswa SMP. Jurnal Luminous: Riset Ilmiah Pendidikan Fisika, 1(1): 37-44. 

[17] Hafizah, S. (2020). Penggunaan dan pengembangan video dalam pembelajaran fisika. Jurnal 

Pendidikan Fisika, 8(2): 225-240. 

[18] Paramita, A. P., Siahaan, B. Z., & Astra, I. M. (2017, October). Pengembangan Media 

Pembelajaran Berbentuk Animasi Berbasis Mobile learning (M-Learning) Pada Materi Gerak 

Lurus Di Smp. In Prosiding Seminar Nasional Fisika (E-Journal) (Vol. 6, pp. SNF2017-RND). 

[19] Sanjaya, W. (2011). Perencanaan dan Desain Sistem Pembelajaran. Jakarta: Kencana. 

[20] Sugiyono. (2013). Metode Penelitian Pendidikan Pendekatan Kuantitatif, Kualitatif, dan R&D. 

Bandung: Alfabeta. 

[21] Harefa, N., & Silalahi, N. F. D. (2020). Improvement of student’s learning outcomes and 

motivation with chemical practicum e-module. Jurnal Pendidikan Kimia, 12(1): 10-19. 

[22] Zakirman, Z., Lufri, L., Khairani, K., & Rahayu, C. (2020). Implementation of The Play-Think-

Pair-Share (PTPS) Learning Model for Elementary School Students to Master Part of Top Skill 

2020. International Journal of Scientific & Technology Research (IJSTR), 9(03): 4643-4648. 

[23] Eliyarti, E., Rahayu, C., & Zakirman, Z. (2021). Penerapan Bahan Ajar Fisika Dengan Variasi 

Bentuk Tugas Berbasis Web Untuk Meningkatkan Hasil Belajar Mahasiswa Teknik. Jurnal 

Pendidikan Fisika Undiksha, 10(2): 82-90. 

[24] Samuel, N. N. C., & Ikwuka, O. I. (2017). Effect of computer animation on chemistry academic 

achievement of secondary school students in Anambra State, Nigeria. Journal of emerging trends 

in educational research and policy studies, 8(2): 98-102. 


