
 
www.sci-cult.com 

SCIENTIFIC CULTURE, Vol. 12, No. 1.1, (2026), pp. 4114-4125  
Open Access. Online & Print  

DOI: 10.5281/zenodo. 121126306 
 

Copyright: © 2026. This is an open-access article distributed under the terms of the Creative Commons Attribution License. 
(https://cre-ativecommons.org/licenses/by/4.0/). 

EFFECTIVENESS OF CRITICAL AND CREATIVE 
THINKING SKILLS THROUGH MULTIMEDIA-BASED 

LEARNING MEDIA IN ELEMENTARY SCHOOL 

Aini Rizqoh1*, Sudarmiatin2, Purnomo3  

1Department of Basic Education, Faculty of Teacher Training and Education, State University of Malang 
2State University of Malang, Faculty of Economics and Business, State University of Malang 

3State University of Malang, Faculty of Engineering, State University of Malang 

Received: 01/12/2025 Corresponding author: Aini Rizqoh 
Accepted: 02/01/2026 (aini.rizqoh.2021039@students.um.ac.id) 

ABSTRACT 
To knowanalyzing the effectiveness of multimedia-based learning media in improving critical and creative 
thinking skills in elementary school students.This study aims to analyze the effectiveness of multimedia-based 
learning media in improving critical and creative thinking skills in elementary school students. The research 
uses the ASSURE development model, which allows for the planning of technology-based learning media in a 
structured and appropriate manner. The results of the analysis showed an increase in the average value from 
79.44% (pretest) to 87.22% (posttest), with an N-Gain test of 0.4398 (high category). The MANOVA multivariate 
statistical test revealed that the use of interactive multimedia has a significant effect (p <0.05) on students' digital 
technology literacy, critical thinking skills, and creative thinking. In addition, the results of the student response 
test showed a level of media interest of 93.33% with very interesting criteria. This study highlights the use of 
multimedia-based media can improve students' critical and creative thinking skills. For example, interactive 
simulations can help students understand complex concepts, while learning videos can provide real-world 
examples of the material being studied. By providing interesting visual and audio stimulation, students are 
more easily engaged in the learning process, thus encouraging them to think more deeply and creatively. The 
results of the study confirmed the significant influence of interactive multimedia on digital technology literacy, 
critical thinking, and creative thinking skills. In addition, the level of media interest received a very positive 
response from students, indicating that interactive multimedia can create an interesting learning experience 
and support the mastery of 21st century skills. Therefore, multimedia-based learning media is an innovative 
solution to support a more effective, interactive, and relevant learning process in the digital era. Multimedia-
based learning media is one solution to overcome this problem. Multimedia integrates various elements, such 
as text, images, sound, video, and animation, which can provide a more interesting and interactive learning 
experience. By utilizing multimedia, students can be invited to learn actively, solve problems independently, 
and develop their creative ideas. 
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1. INTRODUCTION 

 The rapid development of information and 
communication technology (ICT) has had a 
significant impact on the world of education.(Xiao, 
Wu, & Hamari, 2021). In this digital era, education is 
not only required to convey knowledge, but also to 
develop 21st century skills, such as critical and 
creative thinking.(Rofiq & Nurwulandari, 2021). This 
ability is essential for students to face global 
challenges, both in everyday life and in the future. 
Unfortunately, the traditional education system still 
tends to focus on memorization and mastery of 
material without providing enough space to train 
high-level thinking skills. So there needs to be new 
innovation from teachers to develop interactive 
learning media during the learning process with 
students. 

 The rapid development of information and 
communication technology (ICT) has had a 
significant impact on the world of education.(Lilis & 
Iswara, Ulfah Setia Retnani, 2020). Access to 
information that is increasingly easy and broad has 
changed the way students learn and teachers 
teach.(Rivera & Garden, 2021). Technology now 
allows the integration of various learning methods 
that are more dynamic, interesting, and relevant to 
the needs of students in the digital era.(Cicchirillo, 
2019). In this era, education is not only required to 
convey basic knowledge, but also to develop 21st 
century skills, such as critical and creative 
thinking.(Rahmayanti et al., 2022). Critical thinking 
helps students to analyze information, evaluate 
solutions, and make informed decisions.(Putri & 
Zulkardi, 2018). Meanwhile, creative thinking allows 
students to create new, innovative ideas.(Riyanto & 
Putri, 2019). This ability is very important for 
students to be able to face increasingly complex 
global challenges, both in everyday life and in 
competition in the world of work. 

 However, the traditional education system still 
tends to focus on memorization and mastery of 
material approaches only. This approach often 
provides less space for students to develop high-level 
thinking skills, such as analysis, synthesis, and to 
support the development of critical and creative 
thinking skills, teachers need to present learning 
media that are not only visually appealing, but also 
able to stimulate active student 
participation.(Contreras-Espinosa & Eguia-Gomez, 
2022). Multimedia-based learning media, such as 
interactive videos, digital simulations, and 
educational applications, can be a solution to create 
an interactive and enjoyable learning 
experience.(Mohd Jamel Farihah, Ali Mohd Norawi, 

& Ahmad Nur Jahan, 2021). This media provides 
opportunities for students to engage in the learning 
process, explore various concepts independently, and 
connect theory with real-world 
applications.(Hidayat, 2019). 

 In addition, innovation in learning media must 
also consider the characteristics and needs of 
students in elementary schools.(Hidayah & Asikin, 
2021). At elementary school age, students tend to 
have a high level of curiosity and require an approach 
that is able to combine visual, audio, and kinesthetic 
aspects.(Zaiyar, Rusmar, & Yuniarti, 2020). By 
utilizing technology effectively, teachers can create a 
learning environment that not only stimulates critical 
and creative thinking skills, but also fosters students' 
confidence to convey their ideas. This innovation is 
an important step in equipping students with 
relevant skills for the future.(Fernández, García, 
Gómez, Areces, & Rodríguez, 2019). At the 
elementary school level, the formation of critical and 
creative thinking patterns needs to start 
early.(Muhayimana, Kwizera, & Nyirahabimana, 
2022). Elementary school-age children are in a stage 
of cognitive development that allows them to begin 
analyzing information, asking questions, and 
creating solutions.(Putri & Zulkardi, 2018). However, 
conventional teaching methods often only place 
students as passive recipients of information. This 
has the potential to hinder students' ability to explore 
new ideas, discuss in depth, and think creatively in 
solving problems. 

Multimedia-based learning media is one solution 
to overcome this problem.(Matsumoto, 2016). 
Multimedia integrates various elements, such as text, 
images, sound, video, and animation, which can 
provide a more interesting and interactive learning 
experience.(Cicchirillo, 2019). By utilizing 
multimedia, students can be invited to learn actively, 
solve problems independently, and develop their 
creative ideas. In addition, this media can be adjusted 
to learning needs, thus providing flexibility for 
teachers in delivering materials. However, the use of 
multimedia-based media in elementary schools still 
faces various challenges. Many schools, especially in 
remote areas, still have minimal access to 
technological devices and internet connections. In 
addition, the limited competence of teachers in 
developing or utilizing multimedia is also an obstacle 
in implementing this method. Without adequate 
training and support, the potential of multimedia-
based media cannot be optimally utilized in the 
learning process(Kizilaslan, 2019). 

Studies show that the use of multimedia-based 
media can improve students' critical and creative 
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thinking skills.(Wijayanti & Basyar, 2016). For 
example, interactive simulations can help students 
understand complex concepts, while learning videos 
can provide real-world examples of the material 
being studied. By providing engaging visual and 
audio stimulation, students are more likely to engage 
in the learning process, encouraging them to think 
more deeply and creatively.(Tanti, Maison, 
Syefrinando, Daryanto, & Salma, 2020). The COVID-
19 pandemic conditions some time ago have also 
changed learning patterns globally, including in 
Indonesia. Distance learning that utilizes technology 
has shown the importance of innovation in teaching 
methods. This is a momentum to utilize multimedia-
based media as part of the learning process, not only 
as a substitute for face-to-face, but also as a tool to 
improve the quality of learning.(Voogt & McKenney, 
2017). Therefore, empowering critical and creative 
thinking skills through multimedia-based learning 
media is an urgent need.(Voogt & McKenney, 2017). 
By utilizing the potential of existing technology, 
elementary schools can create a learning environment 
that is more innovative, enjoyable, and relevant to 
students' needs.(Nurwidodo, 2020). This will support 
the creation of a generation that is ready to face global 
challenges and contribute to the nation's 
development in the future. 

2. METHOD 

2.1. Research Design 

This study uses the ASSURE development model. 
The selection of the ASSURE model is used in media 
development research in the form of educational 
technology. ASSURE has several advantages, 
including: (1) can be used on a large or small group 
scale, (2) planning the use of media in class is carried 
out in real terms and according to needs, (3) makes 
teachers active in finding and optimizing media 
because it has complex components. This is in line 
with the opinion of Heinich, et al (2011:111) the 
characteristics of the ASSURE development model 
are that it combines all instructional activities, as 
follows: (1) begins with arousing student interest, (2) 
displays material according to teacher needs, (3) 
learning activities involve the active role of students 
so that feedback arises, (4) carries out an evaluation 
stage to assess the effectiveness and efficiency of the 
learning program 

2.2. Population and Research Sample 

The population in this study were elementary 
school students at SDN Tawangarjo, Malang 
Regency. The population of this study was 18 
students. Sample selection was carried out by 

considering adequate representation of the entire 
population. 

2.3. Sampling Techniques 

The sampling technique used was purposive 
sampling (Cresswell et al., 2003). The purposive 
sampling technique was chosen because this study 
requires samples who have direct experience in art 
education in elementary schools. Inclusion criteria 
include teachers who have taught art education in 
elementary schools. The purposive sampling 
technique ensures that the selected sample is relevant 
to the research objectives and can provide in-depth 
information (Cresswell et al., 2003). 

2.4. Data Collection Instruments 

Data collection instruments used in this study 
include observation sheets, questionnaires and tests. 

2.5. Validity and Reliability f Instruments 

The validity of the instrument is tested through 
content validity by involving experts in the field of 
education to assess the suitability of the test items 
with the concepts being measured (Cresswell et al., 
2003). The construct validity test is carried out using 
confirmatory factor analysis. 

3. RESULTS 

3.1. Interactive Multimedia Validity Results 

Interactive multimedia is said to be feasible if it has 
gone through the assessment stage by several experts. 
The validation stage is carried out by material experts 
and media experts, namely lecturers at the State 
University of Malang. The purpose of the validation 
process is to assess the validity and feasibility of the 
product before it is used for field trials. Interactive 
multimedia is said to be feasible according to Wijaya 
et al., (2018) is clear in its instructions for use so that 
users are not confused, then the accuracy of the 
navigation buttons, the accuracy of the images, the 
suitability of the colors, and the suitability of the 
composition between text, audio, images and videos. 
This is in line with the validation guidelines made by 
researchers for testing the validity of materials and 
media. 

The validation test of the material has several 
points that are measured, including the suitability of 
the material, learning and interaction. The point of 
suitability of the material explains whether 
multimedia is in accordance with competencies, 
indicators, objectives and whether multimedia is in 
accordance with the presentation of content (images, 
audio, animation, video). The learning point contains 
whether multimedia is able to help students in 
receiving information, whether multimedia 
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encourages students to find the right answers, 
whether multimedia makes students more active, 
and whether students are easily able to operate 
multimedia. The last point is interaction, in this point 
the contents are whether multimedia is able to make 
students learn independently, whether multimedia is 
able to attract students' attention, and whether 
multimedia has a response to the questions given. 

The media validation test is said to be feasible if the 
indicators assessed achieve results in accordance 
with the expected criteria. The indicators assessed 
include safe multimedia, not easily damaged, 
durable, clear instructions for use, does not require 
much time, the combination of media colors is not 
distracting and attractive, each button functions 
properly, uses easy-to-understand language, clear 
font size, suitability of the material with each 
animation, video, image, and audio. 

The material expert gave a score of 62 out of a 
maximum total of 62 with a percentage of 100% and 
entered the criteria for a very valid level of eligibility. 
Meanwhile, the media expert gave a score of 56 out of 

a maximum score of 56 with a percentage of 100% and 
entered the category of very valid or suitable for use 
as a learning medium and can be tested in the field. 
This is the same as in previous research by Dewi et.al 
(2023) that the results of the validity test reached 
87.5% and could be said to be feasible so that a field 
trial could be carried out. Another study conducted 
by Sari., N. et al (2022) the results of the validity test 
obtained an average percentage of 92.5%. Similarly, 
the level of eligibility criteria according to Riduwan 
(2015) multimedia is declared feasible if it is in the 
presentation category between 81% and 100%. 

3.2. Results of Interactive Multimedia 
Effectiveness 

3.2.1 Interactive multimedia effectiveness data 

 Effectiveness data is obtained from learning 
evaluation before using interactive multimedia (Pre-
test) and learning evaluation after using interactive 
multimedia (Post-test). The pretest and posttest 
results data are in table 1 below. 

Table 1: Multimedia Effectiveness Data 
No Name Pretest Posttest 
1. ARH 90 100 
2. ABNR 70 90 
3. AAHW 80 90 
4. FM 90 100 
5. IAK 80 80 
6. IM 70 70 
7. KNA 70 80 
8. KPP 70 80 
9. MIEA 80 100 

10. MRF 80 90 
11. NSD 70 70 
12. RWNA 90 90 
13. RA 90 90 
14. SEPR 70 80 
15. SAZ 90 90 
16. SSAU 60 70 
17. VDQ 90 100 
18. WANN 90 100 

 Amount 1430 1570 
 Average 79.44 87.22 
 KKM 75 

 
Based on table 1, the pretest results of class IV SDN 

4 Tawangargo reached a score of 1320 with an 
average score of 79.44%. The lowest score was 60 and 
the highest score reached 90. While the posttest score 
reached a score of 1570 with an average score of 
87.22%. From a total of 18 students, the results of the 
posttest activity reached the highest score of 100 and 

the lowest score of 70. After obtaining the results of 
the pretest and posttest, the effectiveness was tested 
through the NGain test. Based on table 2, the results 
of the Ngain test obtained a high category with a total 
of 0.4398. So it can be concluded that the use of 
interactive multimedia has a high level of 
effectiveness.

 

Table 2: NGain Value Data 
Information Mean Value Category 

Gain 0.4398 Tall 
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 From the evaluation of learning after using 
interactive multimedia, there are indicators of 
success used to determine students' abilities in the 
aspects of digital technology literacy, critical and 
creative thinking skills. Indicators of success 
obtained when using interactive multimedia 
carried out by students. The results of indicators of 
success in digital technology literacy skills are 

presented in table 3. The results of indicators of 
success in critical thinking literacy skills are 
presented in table 4. The results of indicators of 
success in creative thinking literacy skills are 
presented in table 5. The success of indicators of 
literacy skills, critical and creative thinking skills 
are presented in the form of a bar chart in figure 1 

Table 3: Indicators of Success of Digital Technology Literacy Skills 
No Student Name Pretest Posttest 

Achievement 
Indicator Score 

Mark Achievement Indicator 
Score 

Mark 

1. ARH 13 81 16 100 

2. ABNR 12 75 13 100 

3. AAHW 11 69 13 100 

4. FM 15 94 15 94 

5. IAK 14 88 14 100 

6. IM 12 75 12 100 

7. KNA 12 75 14 88 

8. KPP 10 63 12 94 

9. MIEA 12 75 16 100 

10. MRF 12 75 15 100 

11. NSD 11 69 13 100 

12. RWNA 13 81 15 100 

13. RA 15 94 15 88 

14. SEPR 12 75 14 100 

15. SAZ 15 94 15 94 

16. SSAU 11 69 13 100 

17. VDQ 16 100 16 100 

18. WANN 15 94 15 100 

 Amount 231 1444 256 1600 

 Percentage 80.21 88.89 

Table 4: Indicators of Success of Critical Thinking Skills 
  Pretest Posttest 

No Student Name Achievement Indicator 
Score 

Mark Achievement Indicator Score Mark 

1. ARH 14 88 15 88 
2. ABNR 15 94 16 100 
3. AAHW 14 88 13 100 
4. FM 15 94 15 100 
5. IAK 12 75 15 94 
6. IM 14 88 13 94 
7. KNA 15 94 16 100 
8. KPP 14 88 14 94 
9. MIEA 12 75 14 94 
10. MRF 14 88 16 100 
11. NSD 12 75 13 100 
12. RWNA 13 81 15 100 
13. RA 12 75 14 100 
14. SEPR 13 81 14 100 
15. SAZ 12 75 13 100 
16. SSAU 11 69 13 100 
17. VDQ 13 81 12 94 
18. WANN 13 81 13 100 

 Amount 238 1488 254 1588 
 Percentage 82.64 88.00 

Table 5: Indicators of Success of Creative Thinking Skills 
No Student Name Pretest Posttest 

Achievement Indicator 
Score 

Mark Achievement Indicator 
Score 

Mark 

1. ARH 14 70 16 95 
2. ABNR 15 75 17 100 
3. AAHW 16 80 18 100 
4. FM 16 80 19 100 
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5. IAK 16 80 17 90 
6. IM 16 80 19 100 
7. KNA 18 90 20 100 
8. KPP 17 85 19 100 
9. MIEA 13 65 14 100 

10. MRF 14 70 17 100 
11. NSD 17 85 19 90 
12. RWNA 17 85 17 100 
13. RA 13 65 15 100 
14. SEPR 19 95 20 100 
15. SAZ 15 75 17 95 
16. SSAU 19 95 20 100 
17. VDQ 17 85 20 100 
18. WANN 16 80 14 100 

 Amount 288 1440 318 1590 
 Percentage 80.00 88.00 

 
Figure 1: Diagram of Ability Success Indicators 

This study is a development research, but there 
are results of the influence of the use of interactive 
multimedia that need to be studied. The results to 
be studied are the results of the influence of the use 
of interactive multimedia on digital technology 
literacy skills, critical thinking skills and creative 
thinking skills in grade IV Elementary School 
students. The sample of this study was 18 grade IV 
students of SDN 4 Tawangargo. The experimental 
group to test the effectiveness consisted of 8 
students, while the control group consisted of 9 
students. Therefore, for the research hypothesis, a 
statistical test needs to be carried out. 

The calculation using the statistical requirement 
test in this study uses the normality test and 
homogeneity test on each variable in working on 
the evaluation questions on the use of interactive 
multimedia. The normality test in this study uses 

the Liliefors test, while the homogeneity test uses 
Shapiro Wilk. The calculation of the requirement 
test with the help of the Statistic Package for Social 
Science (SPSS) version 26 application. 

3.2.2. Normality Test 

The normality test is used in research to 
determine whether the distribution of the data to be 
tested is normal or not. The criteria for this test are 
based on decision making if the resulting 
distribution gets a p value> 0.05 then the value is 
distributed normally multivariate. Meanwhile, if 
the distribution is not multivariate normal then the 
p value obtained is <0.05. Table 6 explains that the 
results of the normality test on digital technology 
literacy skills, critical and creative thinking show a 
significant value> 0.05 so that the value is 
distributed normally multivariate. 

Table 6: Shapiro-Wilk Normality Test 
Ability Variable Group Statistics df Significant 
Digital Literacy Pre-Experiment 0.934 9 0.521 

 Pre-Control 0.868 9 0.117 
 Post-Experiment 0.907 9 0.297 
 Post-Control 0.880 9 0.158 

Critical thinking Pre-Experiment 0.905 9 0.280 
 Pre-Control 0.915 9 0.335 
 Post-Experiment 0.897 9 0.236 
 Post-Control 0.906 9 0.287 

Creative Thinking Pre-Experiment 0.940 9 0.586 
 Pre-Control 0.937 9 0.553 
 Post-Experiment 0.926 9 0.442 
 Post-Control 0.882 9 0.163 
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3.2.3. Homogeneity of Variance Test 

The homogeneity test of variance in MANOVA 
is to use the results of Levene's test with a criterion 
test that shows a significant value of >0.05, then the 

H0 value is accepted, namely the data has the same 
variance, while H0 is rejected if the significant value 
is <0.05. Table 7 describes the significant results 
getting >0.05, then the H0 value is accepted so that 
the further test used is Bonferroni. 

Table 7: Lavene Homogeneity Test 
Ability Variable Mean Lavene Statistics df1 df2 Significant 

Digital Literacy Based on Mean 1,052 3 32 0.383 

Critical thinking Based on Mean 0.775 3 32 0.517 

Creative Thinking Based on Mean 0.812 3 32 0.497 

3.2.4. Homogeneity of Covariance Test 

The homogeneity test of covariance can be seen 
from the results of the Box's M test on the SPSS 
application with the criteria for the value of the test 
results of significant values >0.05, then the H0 value 

is accepted, namely the data has the same 
covariance, while H0 is rejected if the significant 
value is <0.05. Table 8 describes the significant 
results of getting 0.928> 0.05, then the H0 value is 
accepted so that the data has the same covariance. 

Table 8: Homogeneity of Covariance Test 
Box's M F df1 df2 Significant 

11,883 0.545 18 3618.55 0.938 

 
After knowing the prerequisite test and data 
normality test, the next step is hypothesis testing 
using MANOVA. MANOVA test is used to 
determine statistically significant achievement in 
three variables that occur simultaneously at one 
level. These variables include digital technology 
literacy, critical thinking and creative thinking. The 
hypothesis in this study is H0: There is no influence 
of interactive multimedia on digital technology 
literacy skills, critical and creative thinking. Hα: 
There is an influence of interactive multimedia on 

digital technology literacy skills, critical and 
creative thinking. 

Multivariate test is the conclusion of the entire 
MANOVA test. The criteria for determining test 
results based on significance >0.05 then H0 is 
accepted and Hα is rejected so that there is no 
influence, while at a significance value <0.05 then 
H0 is rejected and Hα is accepted so that there is an 
influence. Table 9 describes the significant results 
getting <0.05 then the H0 value is rejected and Hα 
is accepted so that in this study there is an influence 
of interactive multimedia on digital technology 
literacy skills, critical and creative thinking. 

Table 9: Multivariate Tests MANOVA 
 Design Value Significant 

Class Pillai's Trace 0.658 0.003 

 Wilk's Lambda 0.449 0.003 

 Hotelling's Trace 0.992 0.002 

 Roy's Largest Root 0.595 0.002 
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Figure 2: MANOVA Test 

3.3. Interactive Multimedia Attraction Results 

The interactive multimedia attractiveness test is 
data collection from student responses. The 
purpose of this is to determine the level of interest 
in interactive multimedia. According to Long. C., & 
Nie. Z. (2021) interactive multimedia is the latest 
information technology that helps students acquire 
and explore knowledge, integrates various 
interesting media and information and is able to 
increase students' enthusiasm for learning. 
Therefore, the level of attractiveness of interactive 
multimedia innovation is then measured by 
students answering several questions, regarding 
whether this interactive multimedia is easy and 
interesting to operate. 

The student response trial has the following 
criteria, whether the media can be used easily, 
whether the instructions for use can be easily 
understood, whether the material is displayed 
clearly, whether the material is presented 
completely, whether the text is clear, whether the 
media is interesting, whether the material can be 
understood easily, whether the language used is 
easy to understand, whether the audio presented is 
interesting, whether the images used are 
interesting. The media is said to be interesting if the 
user response score falls into the criteria of 85% -
100%, this is found in the research of Wulandari, et 
al (2019) who obtained user response results 
reaching 94% which is very interesting. In the 
multimedia trial, the student response score 
reached 168 out of a maximum total of 180, with a 
percentage of 93.33% with the criteria of very 
interesting. So it can be said that interactive 
multimedia is interesting to grade IV students of 
SDN Tawangargo. 

4. DISCUSSION 

Various choices of educational technology can be 
used to develop learning materials according to the 
needs and characteristics of students. One of these 
learning technologies is interactive multimedia 
which is included in digital literacy. Interactive 
multimedia has several advantages, namely the use 
of technology and the delivery of information can 
be done by students independently and creatively 
which is adjusted based on the characteristics of the 
class students. Interactive learning developed with 
the help of Smart Apps Creator will be easier to use 
and increase student motivation in the learning 
process (Fauziyyah et al., 2023). The use of 
interactive multimedia makes it easier for students 
to be creative in learning and understanding the 
material. In addition, interactive multimedia can 
improve digital technology literacy skills, critical 
thinking and creative thinking of grade IV 
elementary school students. 

Interactive multimedia is innovated to help 
educators in conveying information about the 
material on the application of Pancasila values in 
everyday life. The creation of this multimedia is 
intended for grade IV elementary school students. 
Interactive multimedia is suitable for use in schools 
in the learning process. This multimedia has a lot of 
content to help convey information. In line with the 
opinion of Mutlu-Bayraktar et al. (2019) that 
learning 

Multimedia involves three or more media, 
namely speech or sound, images or diagrams and 
text. Interactive multimedia has the advantage of 
being accessible offline, easy to use and able to 
insert images, videos, animations, quizzes and 
feedback as well as teaching materials that are not 
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available in printed teaching materials in general, 
thus producing innovative multimedia (Yuberti, et 
al., 2022; Elviana & Julianto, 2022). Learning using 
interactive multimedia provides students with the 
freedom to choose the material they want to learn. 
The material contained in the media is packaged in 
an attractive, complete and concise manner so that 
students can obtain information effectively and 
efficiently. Agree with(Jain and Rogers, 
2019)Helping students acquire and explore 
knowledge, integrating various media, providing 
various information, and being able to increase 
students' enthusiasm for learning. So that students 
get a meaningful learning process and feedback so 
that students experience an increase in critical 
thinking, creativity, and learning motivation. In 
line with(Baidil and Somakim, 2020)In the use of 
interactive multimedia, students are able to 
improve critical thinking, creative skills and 
problem solving skills. 

The feasibility of interactive multimedia is based 
on the results of innovation, appeal, and 
effectiveness. The results of feasible development 
are determined through valid interactive 
multimedia results that can be used en masse as 
learning media, the level of appeal is used to show 
the ease and appeal of interactive multimedia and 
the level of effectiveness is used to see the influence 
of interactive multimedia when used as learning 
media. 

Interactive multimedia is said to be feasible if it 
has passed the assessment stage by several experts. 
The validation stage is carried out by material 
experts and media experts, namely lecturers from 
the State University of Malang. The purpose of the 
validation process is to assess the validity and 
feasibility of a product before it is used for field 
trials. Interactive multimedia is said to be feasible 
according to(Azid et al., 2022)clear in the 
instructions for use so that users are not confused, 
then the accuracy of the navigation buttons, the 
accuracy of the images, the color match, and the 
consistency of the composition between text, audio, 
images, and video. This is in line with the validation 
guidelines created by researchers to test the validity 
of materials and media. 

The material validation test has several points 
that are measured, including the suitability of the 
material, learning and interaction. The point of 
suitability of the material explains whether 
multimedia is in accordance with competencies, 
indicators, objectives and whether multimedia is in 
accordance with the presentation of content 
(images, audio, animation, video). The learning 

point contains whether multimedia is able to help 
students in receiving information, whether 
multimedia encourages students to find the right 
answers, whether multimedia makes students 
more active, and whether students are able to 
operate multimedia easily. The last point is 
interaction, at this point the content is whether 
multimedia is able to make students learn 
independently, whether multimedia is able to 
attract students' attention, and whether multimedia 
has a response to the questions given.(Twiningsih 
et al., 2024) 

The media validation test is said to be feasible if 
the indicators assessed achieve results in 
accordance with the expected criteria. The 
indicators assessed include safe multimedia, not 
easily damaged, durable, clear instructions for use, 
does not require much time, the combination of 
media colors is not disturbing and attractive, each 
button functions properly, uses easy-to-understand 
language, clear font size, suitability of material with 
each animation, video, image, and audio.(Sukri, A., 
Rizka, M.A., Purwanti, E., Ramdiah, S., & 
Lukitasari, 2022). 

The material expert gave a score of 62 out of a 
maximum total of 62 with a percentage of 100% and 
entered the criteria for a very valid level of 
eligibility. Meanwhile, the media expert gave a 
score of 56 out of a maximum total of 56 with a 
percentage of 100% and entered the category of 
very valid or suitable for use as a defense medium 
and can be tested in the field. This is the same as 
previous research conducted(Hashim et al., 
2019)that the validity test results reached 87.5% and 
can be said to be feasible so that field trials can be 
carried out. Other research conducted 
by(Kageyama et al., 2022)The results of the validity 
test obtained an average percentage of 92.5%. 
Likewise, the level of eligibility criteria according to 
Retnawati et al., (2018) Multimedia is declared 
feasible if it is in the presentation category between 
81% and 100%. 

The effectiveness of interactive multimedia is 
obtained from the results of student evaluations by 
testing the effectiveness of the product through 
pretest and posttest activities. The results of the two 
tests are compared and then concluded as the final 
results. According to Akcaoğlu et al., (2023) With a 
percentage of 85% -100%, interactive multimedia is 
included in the very effective criteria. 

According to Lombardi et al., (2021) Interactive 
multimedia is said to be effective if there is an 
increase in the pre-test and post-test scores, or 
student scores before using multimedia and 
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student scores after using interactive multimedia. 
The pre-test results reached a score of 1430 with an 
average of 79.44%. The post-test reached a score of 
1570 with an average score of 87.22%. From the 
results of the analysis of the NGain test results, the 
results were 0.4398 with a high category. The 
conclusion in the pretest to posttest activities was 
that there was an increase in the average number so 
that interactive multimedia was said to meet the 
effective criteria. This can be seen from the increase 
in learning outcomes and testing the average 
results of the use of interactive multimedia in 
learning activities. 

The interactive multimedia immersion test is a 
data collection from student responses. The 
purpose of this test is to determine the level of 
interest in interactive multimedia. According 
to(Amirian et al., 2023)Interactive multimedia is the 
latest information technology that helps students 
gain and explore knowledge, combines various 
media and interesting information and is able to 
increase students' enthusiasm for learning. 
Therefore, the interactive multimedia innovation is 
then measured for its attractiveness through how 
students answer several questions, regarding 
whether this interactive multimedia is easy and 
interesting to operate. 

The student response test has the following 
criteria: whether the media can be used easily, 
whether the instructions for use can be easily 
understood, whether the material is displayed 
clearly, whether the material is presented 
completely, whether the text is clear, whether the 
media is interesting, whether the material can be 
understood easily, whether the language used is 
easy to understand, whether the audio presented is 
interesting, 

Are the images used interesting? Media is said to 
be interesting if the user response score falls within 
the criteria of 85%-100%, this is found in 
research(Indrasiene et al., 2020)Getting user 
response results reaching 94% which is very 
interesting. In the multimedia trial, the student 
response score reached 168 out of a maximum total 
of 180 with a percentage of 93.33% with very 
interesting criteria. So it can be said that interactive 
multimedia is interesting for fourth grade students 
of SDN Tawangargo. 

5. CONCLUSION AND RECOMMENDATIONS 

The use of multimedia-based learning media is 
effective in improving the critical and creative 
thinking skills of elementary school students. The 
test results showed a significant increase in student 
learning outcomes, with an average posttest score 
higher than the pretest score and a high N-Gain 
category. The MANOVA test showed a significant 
effect of interactive multimedia on digital 
technology literacy, critical thinking skills, and 
creative thinking skills. In addition, the level of 
media appeal received a very positive response 
from students, this shows that interactive 
multimedia can create an interesting learning 
experience and support the mastery of 21st century 
skills. Therefore, multimedia-based learning media 
is an innovative solution to support a more 
effective, interactive, and relevant learning process 
in the digital era. 
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