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Abstract: This research aims to develop video-based mathematics teaching materials for 
grade V elementary school students, as a solution to low learning outcomes and the use 
of conventional teaching materials that are less attractive. The development model used 
is ADDIE, which includes the analysis, design, development, implementation, and 
evaluation stages. The analysis was carried out by curriculum studies, observations, and 
interviews with teachers to find out the needs of students. The design stage involves 
planning materials, video structures, interactive quizzes, and contextual practice 
questions. Product development is validated by material, media, and language experts 
using Aiken's V analysis, which indicates all aspects are in the valid category. 
Implementation is carried out in learning to assess the effectiveness and practicality of 
teaching materials. The results of the study show that video teaching materials are 
effective in improving students' understanding of mathematics materials, and are 
considered practical and interesting by teachers and students. This product is able to 
present material visually, interactively, and relevant to daily life. Therefore, this video-
based teaching material can be an alternative to improve the quality of mathematics 
learning in grade V of elementary school. 
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Introduction 
  

Basic education is an important foundation in 
shaping students' basic competencies, including mastery 
of mathematical concepts (Ginanjar, 2019; Iasha et al., 
2024; Safari & Nurhida, 2024; Witono & Hadi, 2025). 
Mathematics plays an important role in daily life and 
develops logical, analytical, and systematic thinking 
skills (Atmaja, 2024; Jannah & Hayati, 2024; 
Makhmudah, 2018; Marni & Pasaribu, 2021; 
Nurhaswinda et al., 2025; Rachmantika & Wardono, 
2019; Saputra, 2024).  Therefore, mathematics learning in 
elementary school should be designed to arouse interest 
and provide a deep understanding of the concepts being 
taught. 

However, learning mathematics in elementary 
school still faces various challenges. Based on 
observations at the 08 Arikia State Elementary School on 
October 9, 2024, most grade V students have difficulty 
understanding mathematics material, with only 40% of 
learning outcomes meeting the Learning Goal 
Achievement Criteria (KKTP). One of the reasons is the 

use of teaching materials that are still conventional and 
less interesting.  

Ideal teaching materials must meet certain criteria, 
such as presenting the material systematically and 
logically, using communicative language, equipped 
with images or visualizations, and developing critical 
thinking, collaboration, and problem-solving skills 
(Subkan & Winarno, 2020). However, the reality is that 
the teaching materials used are still dominant in the 
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form of package books and Student Worksheets (LKPD) 
which are monotonous, non-interactive, and do not 
relate the material to daily life. 

With technological advances and the Independent 
Curriculum policy that encourages the use of ICT, the 
development of mathematics teaching materials using 
video learning has become a relevant innovative 
solution. Videos allow for the incorporation of text, 
image, animation, sound, and interactivity elements, 
which can help learners understand abstract concepts in 
a more concrete and engaging way (Ali et al., 2025; 
Andrasari et al., 2022; Khairani et al., 2024; Melati et al., 
2023). 

The development of learning videos is expected to 
provide a more meaningful learning experience, 
allowing students to understand mathematical concepts 
more applicatively and relate them to real-life contexts. 
On the other hand, this video can also help teachers in 
delivering material in a more systematic and interesting 
way. It is important to conduct a needs analysis before 
developing teaching materials. Observations and 
interviews with teachers and learners can provide 
valuable insights into challenges in math learning 
(Halim, 2024; Holst et al., 2020; Musyarrofah & Sahronih, 
2025; Novitasari et al., 2023). Once the teaching materials 
are developed, their validity and effectiveness must be 
tested systematically. Validation by experts is required 
to assess the feasibility of the content and the integration 
of the teaching material components. 

A survey of the current state of mathematics 
learning is an important first step. The data collected will 
be the basis for designing teaching materials that are 
appropriate to the classroom conditions. Feedback from 
teachers and students after the use of teaching materials 
will be very useful for future refinement (Shah & 
Oviyanti, 2025; Tantya & Yuniseffendri, 2025). 

In conclusion, the development of mathematics 
teaching materials using learning videos is a strategic 
step in improving the quality of learning in elementary 
schools. Through a technology-based and collaborative 
approach, students are expected to more easily 
understand mathematical concepts as a whole, which in 
turn can improve their academic achievement. 

 
Method  
 

The method used in this study is research and 
development with the ADDIE development model. This 
research uses the ADDIE model which consists of five 
stages: Analysis, Design, Development, 
Implementation, and Evaluation. In the Analysis stage, 
the needs of students and teachers are identified through 
interviews and classroom observations to understand 
difficulties in mathematics learning as well as 

curriculum analysis to ensure the suitability of teaching 
materials with learning outcomes. The Design stage 
involves the formulation of specific and measurable 
learning objectives, as well as the design of teaching 
materials consisting of introductions, materials, and 
video-based learning activities. Furthermore, in the 
Development stage, the teaching materials that have 
been designed are validated by material experts, media, 
and teachers, and revised based on the input obtained. 
At the Implementation stage, the teaching materials 
were tested on 10 students to evaluate their initial 
effectiveness, by collecting data through observation, 
questionnaires, and learning outcome tests. Based on the 
results of the limited trial, the teaching materials were 
revised and applied on a larger scale to measure their 
effectiveness overall. Finally, at the Evaluation stage, the 
data from the trial was analyzed using quantitative and 
qualitative methods to evaluate the effectiveness of the 
teaching materials and obtain feedback from teachers 
and students, which were then used for final revision. 
The research subjects were class V students and class V 
teachers, with the instruments used including validation 
questionnaires, observation sheets, learning outcome 
tests, and student response questionnaires.  

The data collection techniques in this study include 
observation, interviews, questionnaires, and tests. 
Observations were used to see student engagement and 
response to teaching materials. Interviews with teachers 
explore information about the use of teaching materials 
and obstacles in the classroom. Questionnaires are given 
to experts (materials, media, and teachers) for 
validation, as well as to students to assess the 
attractiveness and ease of teaching materials. Pre-test 
and post-test tests are used to measure improved 
learning outcomes, analyzed by gain scores and paired 
t-tests. Data were analyzed quantitatively and 
qualitatively to assess validity (with Aiken's V), 
effectiveness (N-Gain and t-test), and practicality of 
teaching materials based on the percentage of positive 
responses from students 

 
Result and Discussion 
 
Stages of Analysis 

The curriculum analysis was carried out with 
reference to the Independent Curriculum for grade V of 
elementary school, which emphasizes competency-
based learning and character strengthening. The 
material includes measurement, geometry, statistics, 
and numbers, including KPK and FPB. However, the 
results of observations and interviews show that the 
existing teaching modules are still general and less 
contextual, while students have difficulty 
understanding abstract concepts if they are only 
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explained orally. Therefore, more interesting, visual, 
and applicable teaching materials are needed, such as 
learning videos that can present the material audio-
visually and according to the needs of students. Needs 
analysis reveals that learning still relies on conventional 
textbooks, which leads to boredom and difficulty in 
understanding concepts. Grade V students, who are at 
the concrete operational stage according to Piaget, are 
more interested in interactive and visual learning that 
involves exploration and games. Taking these 
characteristics into account, the development of video-
based teaching materials is expected to help them 
understand mathematical concepts in a concrete and 
meaningful way, increase active participation, and 
support diverse learning styles. 
 
Design Stage 

At the design stage, the development of 
multimedia-based teaching materials is focused on 
designing an initial prototype of a learning video that 
integrates curriculum needs, student characteristics, and 
analysis of previous teaching materials to support 
mathematics learning in grade V of elementary school. 

 

Figure 1. Planning 

 
Figure 2. Instructions for use 

 
Development Stage 

At this stage, an initial assessment instrument in the 
form of a pre-test and post-test is prepared to measure 
the improvement of student learning outcomes. In 
addition, a practicality and effectiveness questionnaire 
was prepared to assess the ease of use and impact of 
teaching materials on learning. Expert validation was 
carried out by three experts to assess the feasibility of the 
material, media, and language, with the results of the 
analysis using Aiken's V showing that all aspects were 
in the valid category. 
 

 

Table 1. Aiken's V Analysis Results 
Aspect Statment Score Max Score Sum Aiken’s V Category 

Material 8 73 80 3 0.92 Valid 
Media 7 63 70 3 0.90 Valid 
Language 6 53 55 3 0.97 Valid 

Based on the results of Aiken's V, the next stage of 
development is to make minor improvements according 
to expert suggestions and prepare teaching materials for 
a limited trial in grade V of elementary school, focusing 
on improving media displays, increasing interactivity, 
and strengthening content according to student 
characteristics and pedagogical rules. 
 
 
 
 
 

Implementation Stage 
Effectiveness of Teaching Materials 

The effectiveness of mathematics teaching 
materials using learning videos was measured through 
quantitative analysis of pretest and posttest data. The 
results of the analysis showed a significant increase in 
the N-Gain score of students, both in small and large 
groups. In the small group test (11 students), the average 
N-Gain score was 0.7483 with a standard deviation of 
0.04733, which is equivalent to 74.83% (standard 
deviation of 4.73%), indicating a positive impact on 
material comprehension. 
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Table 3. N-Gain Small Group Score 
Parameters N Min Max Mean Std. Deviation 

NGainScore 11 0.67 0.82 0.7483 0.04733 
NGainPercentage 11 66.67 82.35 74.8314 4.73315 
Valid N (listwise) 11     

 
In the large group (22 students), the average N-Gain 

score reached 0.8008 with a standard deviation of 
0.05113, equivalent to 80.08% (standard deviation of 

5.11%). These results show that teaching materials 
remain effective and consistent on a wider scale. 

 
Table 4. N-Gain Large Group Score 

Parameters N Min Max Mean Std. Deviation 

NGainSkor 22 0.71 0.88 0.8008 0.05113 
NGainPersen 22 70.59 87.50 80.0812 5.11275 
Valid N (listwise) 22     

The improvement in learning outcomes in both 
groups shows that this teaching material is effective in 
helping students understand mathematical concepts, 
reflected in active involvement, the ability to answer 
questions correctly, and increased confidence in solving 
mathematical problems. 
 
Practicality of Teaching Materials  

After the development and validation stage, the 
implementation stage aims to test the practicality of the 
mathematics video teaching materials for grade V 
elementary school through a questionnaire that 
measures the appearance, ease of use, and 

comprehension of the material. Teachers rated the 
teaching materials as interesting, easy to run, and 
facilitate fun learning, with relevant and easy-to-
understand materials, as well as effective evaluations, 
obtaining a 100% practicality score. Students rated the 
teaching materials as very practical with a score of 
88.57%, felt that the teaching materials were accessible, 
informative, and relevant. With a score of 1346 out of 
1540, this teaching material is considered very practical, 
improves students' understanding of the material, and 
shows that the mathematics video teaching material has 
high practicality and is suitable for use in mathematics 
learning in elementary schools. 

 

Table 5. Paired T-Test Result 
Parameters Paired Differences t df Sig. (2-

tailed) Mean Std. 
Deviation 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 

Difference 
Lower Upper 

Pair 1 SmallPreTest – 
SmallPostTest 

-41.091 1.136 .343 -41.854 -40.328 -119.948 10 .000 

Pair 2 Big PreTest – Big 
PostTest 

-35.773 .429 .091 -35.963 -35.583 -391.178 21 .000 

In Pair 1 (small group), the analysis showed an 
average difference between the pretest and posttest of -
41,091, with a t count of -119,948 and a significance value 
of 0.000, which showed a significant difference. In Pair 2 
(large group), the mean difference was -35.773, with t 
calculated -391.178 and a significance value of 0.000, also 
showing a significant difference. Both groups, both 
small and large, experienced a significant increase in 
posttest results compared to pretests, which showed that 
the use of learning video teaching materials was 
effective in improving mathematics learning outcomes 
in grade V of elementary school. 
 
 
 

Evaluation Stage 
The evaluation stage aims to assess the 

effectiveness, practicality, and feasibility of mathematics 
video teaching materials. The evaluation was carried out 
through pretest, posttest, and questionnaire responses 
from teachers and students. The effectiveness was 
analyzed with a paired sample t-test, which showed a 
significant increase (Sig. 2-tailed = 0.000 < 0.05), 
indicating that the teaching materials were effective in 
improving students' understanding. Practicality was 
analyzed from the responses of teachers and students, 
who gave a very practical score on the measured 
indicators. Teachers assessed that the teaching materials 
were easy to use, in accordance with the curriculum, and 
supported interactive learning. Students feel 
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enthusiastic and helped by visualizations and 
animations, which increase interest in learning and 
understanding of concepts. Overall, this teaching 
material is suitable for use in grade V of elementary 
school and can be further developed. 
 

Conclusion  
 

Based on the results of the research, it can be 
concluded that: (The development of mathematics 
teaching materials using learning videos follows the 
ADDIE model, including needs analysis, design, 
development, implementation of limited trials, and 
evaluation; Expert validation shows that the teaching 
material is valid in terms of content, presentation, 
language, and media display, meeting the Mathematics 

learning standards for grade V of elementary school; The 
effectiveness of teaching materials is evidenced by a 
significant increase in learning outcomes through the 
paired samples t-test (Sig. < 0.05), showing that teaching 
materials are effective in improving students' 
understanding; Teacher and student responses stated 
that the teaching materials were practical, easy to use, 
relevant to the curriculum, and made learning more fun 
and easy to understand. 
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