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Abstract: Students' understanding of the water cycle material is still relatively low, which is caused by the limited learning 

media used. This has an impact on the low learning outcomes of students. This study aims to develop interactive media 

SIAIR assisted by songs to improve student learning outcomes on water cycle material. The novelty of this media lies in 

the integration of songs with various interactive digital media components, such as text, animated videos, simulation 

games, and digital comics, which are adapted to the thinking ability of elementary school students. This research uses the 

R&D method with the ADDIE model, which includes analysis, design, development, implementation, and evaluation. The 

research subjects consisted of 41 fifth-grade elementary school students. Data collection techniques through test techniques 

in the form of pretests and posttests, as well as non-test techniques in the form of observation, interviews, documentation, 

and questionnaires. The data obtained were then analyzed through product assessment, normality test, paired samples t-test, 

and N-Gain test. The results showed that the song-assisted SIAIR interactive media was very feasible, with a score of 93% 

from media experts and 94% from material experts. This media is also considered practical by students and teachers, with a 

practicality level of 97.78% from small groups, 96.56% from large groups, and 100% from teachers. In addition, the 

effectiveness of the media in improving learning outcomes has been proven empirically. Based on the paired samples t-test, 

the small group showed a significance value (2-tailed) of 0.001 and N-Gain of 0.5398 with a moderate category. Then, the 

large group obtained a significance value (2-tailed) of 0.000 and N-Gain of 0.5617 with a moderate category. Based on the 

results of this study, it can be concluded that SIAIR interactive media assisted by songs is a feasible, practical, and effective 

learning innovation to improve student learning outcomes on water cycle material.  
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Introduction 

 
Merdeka Curriculum is a curriculum that is currently 

applied at the primary school level as a reference in the 

learning process. This curriculum is designed to push 

education in Indonesia towards a quality equivalent to 

developed countries, by offering learners the opportunity to 

choose a learning path based on their interests and potential 

[1]. This approach allows learners to explore their abilities 

optimally, so that the learning process takes place more 

effectively. One of the prominent characteristics in the 

implementation of Merdeka Curriculum at the primary 

school level is the merging of science and social studies 

subjects into one integrated subject called Natural and 

Social Sciences (IPAS) [2]. The purpose of combining 

these two disciplines is to prepare students to manage the 

natural and social environment in one unit [3]. IPAS is a 

field of science that discusses the life of living and non-

living things in nature, as well as the role of humans as 

individuals and social beings in relation to the surrounding 

environment [4]. IPAS learning is able to attract students' 

attention to various phenomena that occur around them [5], 

thus encouraging them to understand the natural universe 

and its impact on human life on earth [6]. 

IPAS learning contains material about the water 

cycle, which discusses the series of processes that occur in 

the water cycle. Because it is abstract and consists of a 

series of processes, this material is difficult to understand if 

only taught verbally, which has an impact on student 

learning outcomes. This statement is in line with research 

[7], water cycle material is quite difficult material because 

there is a process of particle changes that occur in the 

earth's atmosphere that are not directly visible to the human 

senses, which affects how well students understand the 

material. This problem also occurs at SDN Tambakagung. 

Based on the results of pre-research collected through 

observations and interviews with fifth-grade teachers, 

students have difficulty understanding water cycle material 

because the process cannot be witnessed directly and is 

abstract. When presenting the material, the teacher only 

explains verbally and uses the package book as a learning 

tool. In addition, students are less motivated and tend to be 

inactive during learning activities because the learning 

process is not equipped with interesting and interactive 

media. Teachers also stated that there is still a lack of 

learning resources, and they lack the expertise to create 

technology-based interactive media that can teach complex 

topics such as the water cycle. The absence of interesting 

media also affects students' learning motivation, causing 

students to be less interested in learning. [8] confirms that 

low learning motivation has the potential to reduce student 

achievement, thus impacting the effectiveness of the 
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learning process. This is also reflected in the data on the 

learning outcomes of fifth-grade students at SDN 

Tambakagung, where 61% or 25 out of 41 students 

obtained formative scores below the minimum KKTP limit 

of 70. Meanwhile, only 39% or 16 students managed to 

reach or exceed the value standard. 

Based on the problems previously described, the 

utilization of learning media is seen as a potential strategy 

in encouraging the improvement of students' academic 

achievement. Similar emphasis is conveyed by [9] which 

states that learning media plays a crucial role in optimizing 

the achievement of learning objectives. One form of media 

that has been proven to show its effectiveness is interactive 

media. This finding is reinforced by research results from 

[10] which shows that the implementation of interactive 

media in learning has a real impact on improving student 

learning outcomes at the elementary school level. This type 

of media can facilitate students' understanding of abstract 

material through visualization, simulation, and activities 

that require active participation in the learning process [11]. 

In line with technological developments, teachers are also 

required to be more creative in designing learning media 

and utilizing them optimally to be in line with the times 

[12]. Therefore, the researcher created SIAIR, an interactive 

media assisted by songs specifically designed to help 

students improve learning outcomes. 

This interactive media was developed using Lectora 

Inspire. Lectora Inspire is a software that allows users to 

create learning materials in various forms of multimedia. 

Compared to PowerPoint, the program offers features such 

as audio, video, animation, and integration with more 

advanced internet technologies, all of which contribute 

effectively to the learning process [13]. Lectora Inspire is 

used as a container to package the water cycle materials, 

which consist of various interactive digital media 

components, such as text, animated videos, simulation 

games, songs, and digital comics. Among these various 

components, songs are utilized as the main component in 

SIAIR interactive media. Song media has an important role 

in the world of education, especially for elementary school 

students [14]. This song was chosen because the language is 

simple and the rhythm is fun, according to elementary 

school students who learn while playing [15]. In the 

learning process, song media can be used by turning 

learning material into song lyrics, which can then be sung 

by students [16]. Song media is used to increase the 

thinking power of students because it can help recall the 

material presented by the teacher [17]. In addition, by 

presenting the material in a fun and memorable way, song 

media can increase learners' enthusiasm for learning and 

strengthen their understanding of a series of complex 

processes, such as the water cycle. Although song media 

has advantages in the audio aspect, it is less effective in 

conveying material visually. Therefore, the researcher 

sought to integrate it with animated videos that have a 

strong role in visually representing the material, especially 

for topics related to process sequences, such as the water 

cycle.  

Most previous research tends to develop only one 

form of learning media, which ultimately limits the variety 

of approaches in delivering the material and does not reach 

the various learning styles of students. Some studies have 

developed animated videos as learning media [18], [19], 

and [20]. Other studies have developed educational games 

[21] and [22], while the use of songs as learning media has 

also been investigated in previous studies [23]. Digital 

comics were also developed in several previous studies [24] 

and [25]. Therefore, song-assisted SIAIR interactive media 

is a new breakthrough in the development of learning media 

that integrates various interactive digital media 

components, such as text, animated videos, simulation 

games, songs, and digital comics into a single interactive 

media unit.   

This approach provides an opportunity for learners 

to experience a more enjoyable and meaningful learning 

process while being in tune with their individual learning 

styles. These conditions ultimately contribute to improving 

learners' learning outcomes. The song-assisted SIAIR 

interactive media not only presents unique and interesting 

content, but can also help learners to better understand the 

complex water cycle material. With a presentation that 

adapts to the characteristics and needs of elementary school 

children, this media is expected to have a positive impact 

on improving their learning outcomes. 

 

Research Methods 
 

This research adopts the R&D method, which is a 

method that not only aims to create new products, but also 

evaluates the effectiveness of these products in achieving 

learning objectives [26]. The product developed in the form 

of interactive media, SIAIR, is assisted by songs 

specifically designed to improve students' understanding of 

the concept of the water cycle. The development process is 

carried out by following the stages in the ADDIE model, 

which consists of analysis, design, development, 

implementation and evaluation. This model was chosen 

because of its advantages in organizing a systematic and 

flexible workflow, allowing for continuous improvement at 

each stage of development.  

The analysis stage is the first step taken by 

researchers to identify problems through pre-research 

activities, such as observation, interviews, and 

documentation. The findings from this pre-study were used 

as the basis for preparing a needs analysis, which was then 

formulated in the form of a questionnaire for teachers and 

students. The questionnaire contains a number of plan 

options that will be used as guidelines in developing 

learning media. 

At the design stage, before designing learning 

media, researchers first compiled teaching modules as a 

basis for developing interactive media. Furthermore, the 

researcher made a media design that would be made by 

looking at the media presentation components. The media 

design made by researchers is in the form of a storyboard 

that describes the flow of material presentation, visual 

appearance, narration, and interaction that will be displayed 

in the media. This storyboard is the main reference in the 

development process, so that the media produced is in 

accordance with the learning objectives and characteristics 

of students. 

At the development stage, the storyboard that has 

been prepared at the design stage is developed into an 

interactive learning media product. The development 

process began with the creation of song-assisted SIAIR 

interactive media, which was designed using several digital 
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platforms. Lectora Inspire was used as the main platform to 

integrate all material components about the water cycle. 

The media components packaged in this product include 

text, animated videos, simulation games, songs, and digital 

comics, all of which are arranged in an integrated manner to 

suit the learning characteristics of elementary school 

students. 

The implementation stage is the product testing 

stage in the field. The product in question is SIAIR 

interactive media assisted by songs. After validation by 

experts and revisions have been made, the media will be 

implemented or tested in classroom learning. The trial 

process is carried out in two stages, namely testing in small 

groups first, followed by testing in large groups. 

The evaluation stage involves reviewing the data 

from the pretest, posttest, and student and teacher response 

questionnaires, which are used as indicators in measuring 

the feasibility, practicality, and effectiveness aspects. The 

results of the analysis became a foothold in concluding that 

the media had reached the criteria for readiness to be 

implemented without requiring further improvement. 

This research was conducted at SDN Tambakagung 

in the 2024/2025 academic year, involving 41 fifth-grade 

students as subjects. Research data were obtained from 

various sources, namely students, teachers, and experts. 

Data collection used test and non-test techniques. The test 

technique includes giving individual pretest and posttest 

questions as a formative evaluation. While non-test 

techniques include observation, interviews, documentation, 

and questionnaires. All data collected was thoroughly 

analyzed to develop quality products, focusing on aspects 

of feasibility, practicality, and effectiveness. 

Data processing in this study was carried out through 

a descriptive, qualitative, and quantitative approach, which 

was complemented by an inferential statistical analysis 

approach to strengthen the overall interpretation of the 

findings. Qualitative descriptive research focused on 

collecting and understanding opinions and suggestions from 

experts, teachers, and learners through questionnaires 

related to SIAIR interactive media assisted by songs. 

Quantitative descriptive research aims to obtain assessment 

scores from experts, teachers, and students on the 

developed media. The inferential statistics to test the 

effectiveness of SIAIR interactive media assisted by songs 

through normality tests, then a paired samples t-test, and 

followed by calculating the N-Gain value as a measure of 

increased learning outcomes. 

This research includes two forms of data analysis of 

the products developed, namely the analysis of the 

feasibility aspects of the media and the analysis of the 

responses of students and teachers. The assessment of the 

feasibility of SIAIR interactive media assisted by songs was 

carried out by media experts and material experts. The 

assessment process uses the formula according to [27] 

which is as follows: 

 

NP = 
R

SM
 x 100 

 

Information: 

NP  = Percentage value of feasibility 

R  = Raw score obtained 

SM  = Maximum score in the questionnaire 

 

The results of the feasibility assessment percentage are then 

converted into criteria according to [27] which are 

presented as follows: 

 

Table 1. Expert validation eligibility criteria 

Percentage Criteria 

81% - 100% Very Feasible 

61% - 80% Worth 

41% - 60% Decent Enough 

21% - 40% Less Feasible 

0% - 20% Very Unfit 

 

After the product feasibility test, the researchers then 

collected questionnaire responses from students and 

teachers regarding the products produced. The 

questionnaire data on the responses of students and teachers 

can be measured using the formula according to [27], which 

is as follows. 

 

NP = 
R

SM
 x 100 

 

Information: 

NP  = Percentage value of feasibility 

R  = Raw score obtained 

SM  = Maximum score in the questionnaire 

 

The results of the percentage of responses from students 

and teachers are then converted into criteria according to 

[27] which are presented as follows: 

 

Table 2. Criteria for the feasibility of questionnaire 

responses from students and teachers 

Percentage Criteria 

81% - 100% Very Feasible 

61% - 80% Worth 

41% - 60% Decent Enough 

21% - 40% Less Feasible 

0% - 20% Very Unfit 

 

Then, the first step in data processing begins by 

conducting a normality test on pretest and posttest scores to 

assess whether the distribution of data follows a normal 

distribution pattern [28]. Normality criteria are met if the 

significance value is greater than 0.05. Conversely, if the 

significance value is smaller than 0.05, it indicates that the 

data is not normally distributed [29]. After the data meet the 

normal distribution criteria, the next step is the paired 

samples t-test to test the difference in pretest and posttest 

averages, and calculate the increase in pretest and posttest 

averages with the N-Gain test. In paired samples t-test 

testing, if the significance value (2-tailed) shows a number 

smaller than 0.05, then the null hypothesis is rejected and 

the alternative hypothesis is accepted, which indicates a 

significant difference between the pretest and posttest 

results. Conversely, if the significance value (2-tailed) is 

greater than 0.05, then the null hypothesis is accepted and 

the alternative hypothesis is rejected, which means that 

there is no significant difference between the pretest and 

posttest results. Furthermore, to find out the average 

increase in the pretest and posttest scores of students, the N-



Jurnal Pijar MIPA June 2025, Volume 20 No. 4: 669-680 

 

672 

Gain test is used, which is calculated based on the formula 

from [30]. 

 

N-Gain = 
skor posttest−skor pretest

skor maksimal−skor pretest
 

  

The results of the calculation are then determined based on 

the criteria set by [30] which are presented as follows: 

 

Table 3. N-Gain score criteria 

N-Gain Value Criteria 

N-Gain ≥ 0.70  High 

0.30 < N-Gain < 0.70  Medium 

N-Gain ≤ 0.30  Low 

  

Results and Discussion 

 
This development research successfully developed a 

song-assisted SIAIR interactive media to support the 

delivery of water cycle materials. This media was created 

with the main purpose of improving students' learning 

outcomes, especially in topics related to the water cycle. 

The development process was carried out by following the 

stages in the ADDIE model. The series of results from each 

stage of the development that has been carried out by 

researchers is presented as follows. 

 

Analysis Stage 

 

In this stage, researchers conducted pre-research in 

class V SDN Tambakagung through observation, 

interviews, and documentation. The results of the pre-

research activities show that students have difficulty in 

understanding the concept of the water cycle because the 

nature of the material is abstract and cannot be observed 

directly in everyday life. When delivering the material, the 

teacher only explains verbally and uses the textbook as a 

learning tool. In addition, students are less motivated and 

tend to be inactive during learning activities because the 

learning process is not equipped with interesting and 

interactive media. Teachers also stated that there is still a 

lack of learning resources, and they lack the expertise to 

create technology-based interactive media that can teach 

complex topics such as the water cycle. The absence of 

interesting media also affects students' learning motivation, 

causing students to be less interested in learning. This has 

an impact on the low learning outcomes of students. [8] 

corroborates this by stating that poor learning motivation 

can reduce student learning outcomes, so that the learning 

process becomes less optimal.  

The results of the pre-study were used to create 

indicators of questions that would be included in the 

questionnaire for the needs of interactive SIAIR media 

assisted by songs. This questionnaire is given to teachers 

and learners to find out what kind of media they need in 

learning. Information from this questionnaire will help 

researchers in designing media that suits the needs of 

teachers and students. Based on the recapitulation of the 

results of the teacher and learner needs questionnaire, it is 

known that they want learning media that is interesting, 

easy to use, and in accordance with the material. In 

addition, both teachers and learners welcome the use of 

songs and various interactive digital media components, 

such as text, animated videos, simulation games, and digital 

comics in learning media because they are considered to 

help understand the material more interestingly and in a 

more fun way.  

  

 Design Stage 

 

In this stage, before designing learning media, 

researchers first compiled teaching modules as the basis for 

developing interactive media. This teaching module is 

prepared by referring to the learning outcomes, learning 

objectives, and subject matter that will be delivered through 

the media. The material to be delivered through the media 

is focused on the meaning of the water cycle, the stages of 

the water cycle, the importance of the water cycle for life, 

and efforts to maintain water availability. After the teaching 

module was compiled, the researcher designed the learning 

media design by paying attention to the media presentation 

components and the suitability of the material to be 

presented. All materials are packaged in an integrated 

manner, but the emphasis of the material remains on the six 

main stages of the water cycle, such as evaporation, 

transpiration, condensation, precipitation, infiltration, and 

runoff.  

Then, researchers designed song lyrics, which 

became an important component in the media. It aims to 

strengthen learners' understanding through a fun musical 

approach in explaining the precipitation stage. Meanwhile, 

other stages, such as evaporation, were designed using 

character-based narrative animation videos, and 

transpiration was designed using conceptual visual 

animation videos. Then, researchers also designed 

simulation games to explain the material in the 

condensation stage, as well as infiltration and runoff 

through storylines in digital comics. The media design 

made by researchers was outlined in the form of a 

storyboard. The preparation of the storyboard aims to 

ensure that the flow of material delivery runs 

systematically, is interesting, and is easily understood by 

students before being developed into the actual interactive 

media form. 

  

Development Stage 

 

The development stage is the process of 

implementing the song-assisted SIAIR interactive media 

design that has been compiled at the design stage. The 

design that has been formulated previously becomes the 

main guideline in the media-making process. This process 

begins with creating an initial media display using the 

Canva Pro platform as a first step towards developing a 

complete and ready-to-test media. Furthermore, the 

developed display was processed and integrated into the 

Lectora Inspire platform as the main container for 

combining various interactive digital media components. 

These components include text, animated videos, 

simulation games, songs, and digital comics that have 

previously been designed and adapted to the water cycle 

material. The following is the initial appearance of the 

song-assisted SIAIR interactive media. 

Figure 1 shows the initial appearance of the song-

assisted SIAIR interactive media. The song-assisted SIAIR 

interactive media is designed with bright colors and easy-
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to-read fonts that are tailored to the needs of teachers and 

learners. This page displays the name of the media, learning 

materials, and the intended class to facilitate identification 

of media content. 

 

     
Figure 1. Initial media display 

 

 
Figure 2. Lyrics to the song "Ayo Belajar Presipitasi!"  

 

The researcher developed original song lyrics as part 

of the learning media. The song lyrics are shown in Figure 

2 and are the result of the researcher's creation, both in 

terms of writing lyrics and music arrangement, without 

adapting the work of others. The song was created with a 

fun and memorable approach to facilitate learners' 

understanding of the concept of precipitation. In the process 

of composing the song and processing the musical 

accompaniment, the researcher used several supporting 

applications, such as the Guitar Pro 5 application to 

compose the melody and arrangement of the song, and 

Cakewalk by BandLab to add sound effects and adjust the 

audio quality. Then, researchers used BandLab to record 

sound with the musical accompaniment that had been made. 

Figure 3 shows the song display of the song-assisted 

SIAIR interactive media. After the song media was 

developed, researchers tried to combine it with animated 

videos that have a strong role in representing material 

visually, especially for topics related to a process, such as 

precipitation. The animated video developed was made 

using Canva Pro to create moving visuals that illustrate the 

process of precipitation events, and CapCut was used as a 

tool to edit background sounds and set synchronization 

between lyrics and music. 

 

  
Figure 3. Song display 

  

 

Figure 4. Video display of character-based narrative 

animation 

 

 
Figure 5. Conceptual visual animation video display 

 

After completing the song, the researchers then 

proceeded to develop an animated video that serves to 

strengthen the delivery of material on other stages of the 

water cycle. This animation video includes two forms, 

namely character-based narrative animation videos, such as 

in the evaporation stage, which presents the sun and water 

characters (Figure 4), and conceptual visual animation 

videos that display scientific processes, such as the 

transpiration stage, illustratively without using characters 

(Figure 5). The animated videos developed were also 

created using Canva Pro to create moving visuals that 

illustrate the process of evaporation and transpiration. In 

this animation, dialogue between characters and 

explanatory text are inserted to facilitate students' 

understanding of the process shown. The editing process 

was done using CapCut, which was used to add background 
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sound and adjust the duration of the visual display with the 

flow of dialogue and explanations in the video. Both types 

of animation are designed to help learners understand the 

material in an audio-visual way, with an approach that suits 

the characteristics of elementary school-age children. 

 

 
Figure 6. Simulation game view 

 

Figure 6 shows the appearance of the simulation 

game at the condensation stage. At this stage, the game was 

created using the Scratch platform by presenting an 

interactive mechanism where learners can raise or lower the 

temperature. When the temperature is lowered, water vapor 

turns into water droplets, and when the temperature is 

raised, condensation does not occur. This simulation game 

aims to help learners understand the concept of 

condensation through a fun and educational gaming 

experience. 

 

 
Figure 7. Digital comic display 

 

Figure 7 shows the digital comic designed by the 

researcher to explain the material on the infiltration and 

runoff stages in the water cycle. This comic was developed 

using Canva Pro, by raising the main character in the form 

of water droplets that have an adventure along the surface 

of the ground until they enter the ground. Through the 

visualization of stories in digital comics, students are 

invited to understand the process of infiltration and runoff 

in an interesting and easy-to-understand way. 

Figure 8 displays material on the importance of the 

water cycle for life, while Figure 9 displays material on 

efforts to maintain the availability of water delivered in the 

form of narrative text without illustrations. This delivery is 

focused on describing information in writing without using 

illustrations, so that students are expected to understand the 

material through reading comprehension. 

 
Figure 8. Material display of the importance of the water 

cycle for life 

 

 
Figure 9. Material display of the importance of the water 

cycle for life 

  

  
Figure 10. Drag and drop quiz display 

 

 
Figure 11. True or false quiz display 

 

 
Figure 12. Multiple choice quiz display 
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In the song-assisted SIAIR interactive media, several 

types of quizzes are available according to the submaterial 

created using the Lectora Inspire application. The quiz on 

understanding and stages of the water cycle is presented in 

the form of drag and drop (Figure 10), the quiz on the 

importance of the water cycle for life is presented in the 

form of true or false (Figure 11), and the quiz on efforts to 

maintain water availability is presented in the form of 

multiple choice (Figure 12). These quizzes are used to 

measure the extent of students' understanding of the 

material that has been presented. In doing the quiz, there 

will be feedback that automatically provides a response 

when students answer right or wrong, so they can 

immediately know the results and understand where the 

error occurred. After the learners have finished working on 

the quiz, the total score will appear. 

After the song-assisted SIAIR interactive media has 

been developed, the next step is to publish the media in 

HTML format. Files in HTML format are then uploaded 

and hosted through the itch.io platform so that they can be 

easily accessed by users, both teachers and students. The 

use of the itch.io platform as a hosting medium was chosen 

because it supports the HTML5 format and allows the 

distribution of interactive media widely and easily 

accessible through various devices.  

After the song-assisted SIAIR interactive media 

development process is complete, the feasibility test is 

carried out by providing validation questionnaires to media 

experts and material experts. The validation process is 

carried out to assess the feasibility of media and learning 

materials before being applied to students. At this stage, 

researchers also obtained constructive input and 

suggestions to improve the developed media. The results of 

the feasibility assessment conducted by experts are 

presented in the following table. 

 

Table 4. Expert validation test results 

Eligibility 

Aspects 

Percentage Score Criteria 

Media 93% Very Feasible 

Material 94% Very Feasible 

 

The developed media have paid attention to various 

interactive digital media components such as text, animated 

videos, simulation games, songs, and digital comics in 

harmony and support each other. Learning media design 

has also been adapted to the characteristics of students in 

the form of selecting the right background, color, font, and 

font size. Based on Table 4, the results of media expert 

validation show that SIAIR interactive media assisted by 

songs obtained a score of 93% with a very feasible 

category. This finding indicates that the song-assisted 

SIAIR interactive media has met the eligibility standards 

from the media side, according to the media expert's 

assessment. These results are in line with research [31] 

which states that song-based learning media developed 

through the Canva platform is rated very feasible by media 

experts, so it has met the validation standards of media 

experts. 

The elements in the interactive digital media 

components used aim to increase the attractiveness and 

involvement of learners in the learning process. The 

importance of integrating multimedia elements is reinforced 

by the findings of [32], the presentation of material through 

interactive multimedia can be combined with interesting 

and simple ideas to attract learners' attention in the learning 

process. Another study by [33] also shows that good visual 

design, including a balance of shape, size, color, font, and 

attractive background, contributes to the effectiveness and 

practicality of learning media. Thus, the selection of 

appropriate media elements and visual design in accordance 

with the characteristics of learners is an important factor in 

creating learning media that are not only technically 

feasible but also practical and attractive for use at the 

primary school level. 

SIAIR interactive media assisted by songs has also 

fulfilled the aspect of material suitability, which is reflected 

in the close relationship between learning outcomes, 

learning objectives, and the content of the material 

presented. Based on the results of the material expert 

validation in Table 4, this media obtained a score of 94% 

with a very feasible category. The score reflects a high level 

of compatibility between the media and learning materials, 

as well as with the learning outcomes and objectives that 

have been set. This finding is in line with research [34] 

which emphasizes that the main principle in selecting 

learning media is its relevance to learning objectives and 

teaching materials, as well as suitability to the level of 

development of students. Therefore, in the process of 

developing learning media, it is important to make learning 

outcomes and objectives the main reference. This is so that 

the media developed is not only appropriate in substance, 

but also able to have a positive influence on the learning 

process and outcomes of students. 

  

Implementation Stage 

 

The implementation stage is a process in which 

products that have been validated with very feasible criteria 

by experts are tested in the field. This trial was conducted 

in two stages, namely, small groups and large groups. The 

small group trial involved 9 students who were 

heterogeneously selected based on the level of learning 

achievement. Meanwhile, the large group trial involved 32 

learners. The trial was conducted through three main stages. 

In the initial stage, all learners were given 25 multiple-

choice questions as a pretest to assess their level of 

understanding before learning began. Furthermore, learning 

was carried out at meetings I and II, where the teacher 

shared the SIAIR interactive media link with the help of 

songs and explained the learning material using the 

developed media. The use of SIAIR interactive media 

assisted by songs in classroom learning activities is carried 

out in groups by utilizing the laptop facilities provided by 

the school. After the learning activities, students were asked 

to do a posttest consisting of 25 multiple-choice questions 

and fill out a response questionnaire on the use of 

interactive media SIAIR assisted by songs. In addition, 

researchers also distributed a similar questionnaire to 

teachers to obtain views from the educator's side regarding 

the developed media. 

Referring to the data in Table 5, it can be concluded 

that the responses of students and teachers to the 

application of SIAIR interactive media assisted by songs 

show very positive results. In the small group trial, the 

percentage of responses reached 97.78% and in the large 
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group reached 96.56%. The teacher's response showed a 

perfect score of 100%. This shows that SIAIR interactive 

media assisted by songs can be well received by users and 

can make a positive contribution in supporting learning 

activities in the classroom. Research by [35] states that the 

use of interactive media can improve students' concept 

understanding through an attractive visual presentation. 

Therefore, this media is not only practical to use by 

students and teachers, but also effective in creating 

meaningful learning experiences for students. 

 

Table 5. Results of questionnaire responses from students 

and teachers 

Subject Percentage Score Criteria 

Small Group 97.78% Very Feasible 

Large Group 96.56% Very Feasible 

Teacher 100% Very Feasible  

 

The effectiveness of the media in this development 

research is obtained through a comparison of pretest and 

posttest results given to students. SIAIR interactive media 

assisted by songs proved to have high attractiveness and 

was able to improve students' learning outcomes. This is 

reflected in the implementation of trials in small and large 

groups, which showed an increase in students' interest and 

understanding of the learning material. In the small group, 

the average pretest score of 55.56 increased to 80.89 in the 

posttest, showing an increase of 25.33 points. While in the 

large group, there was an increase from an average pretest 

of 58.50 to 81.75 at posttest, an increase of 23.25 points. 

Based on the findings collected, it can be concluded that the 

use of SIAIR interactive media assisted by songs 

significantly contributes to improving the quality of 

students' learning achievements. 

 

Table 6. Small group normality test results 

 Shapiro-Wilk 

 Statistic df Sig. 

Pretest .884 9 .172 

Posttest .951 9 .696 

 

Table 7. Large group normality test results 

 Shapiro-Wilk 

 Statistic df Sig. 

Pretest .958 32 .239 

Posttest .939 32 .069 

  

After the pretest and posttest data are obtained, the 

next step is to conduct a normality test to determine 

whether the data are normally distributed or not. The results 

of this test are an important reference in choosing the right 

statistical analysis method to use in the next stage of 

analysis. The normality test was carried out using SPSS 

version 24 software with the Shapiro-Wilk formula, 

because the number of samples analyzed was less than 50 

respondents. The test results in Table 6 show that the small 

group had a pretest significance value of 0.172 and a 

posttest of 0.696. Meanwhile, the results in Table 7 show 

that the large group obtained a pretest significance value of 

0.239 and a posttest of 0.069. Based on these results, all 

significance values are greater than 0.05, indicating that the 

pretest and posttest data from both groups are normally 

distributed. 

Table 8. Small group paired samples t-test results 

 
Mean t df Sig. (2-tailed) 

Pretest - 

Posttest 

-25.333 -4.947 8 .001 

 

Table 9. Large group paired samples t-test results 

 
Mean t df Sig. (2-tailed) 

Pretest - 

Posttest 

-23.250 -16.515 31 .000 

 

After obtaining certainty that the data is normally 

distributed, the next stage of analysis is directed at 

conducting a paired samples t-test to trace any significant 

differences related to learning outcomes before and after 

the application of SIAIR interactive media assisted by 

songs. In Table 8, the significance value (2-tailed) for the 

small group is recorded at 0.001, while Table 9 shows a 

figure of 0.000 for the large group. Since both values are 

smaller than 0.05, H0 is rejected and Ha is accepted. It can 

be interpreted that there is a significant difference in 

learning outcomes before and after the use of SIAIR 

interactive media assisted by songs.  

  

Table 10. Small group N-Gain test results 

 
N Min Max Mean 

Std. 

Deviation 

N-Gain 

Score 

9 .17 .67 .5398 .15260 

N-Gain 

Percent 

9 16.67 66.67 53.9755 15.26000 

Valid N 

(listwise) 

9     

   

Table 11. Large group N-Gain test results 

 
N Min Max Mean 

Std. 

Deviation 

N-Gain 

Score 

32 .13 1.00 .5617 .15583 

N-Gain 

Percent 

32 12.50 100.00 56.1745 15.58336 

Valid N 

(listwise) 

32     

 

To measure how much the students' learning 

outcomes improved from before to after the learning 

process, the N-Gain calculation was analyzed. Table 10 

shows that the small group obtained an N-Gain value of 

0.5398, while Table 11 shows the large group with an N-

Gain value of 0.5617. Both values are in the range between 

0.30 to 0.70, which indicates that the increase in learning 

outcomes in both groups is in the moderate category. This 

finding indicates that the application of SIAIR interactive 

media assisted by songs contributes positively to increasing 

students' understanding in learning water cycle material. 

These results support research [36] which reveals that the 

proper utilization of learning media by teachers can make it 

easier for students to understand concepts, thus having 

implications for improving optimal learning outcomes.  
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Evaluation Stage 

 

At this stage, the data collected includes the results 

of pretests and posttests done by students, as well as 

response questionnaires that have been filled out by 

students and teachers. Referring to the overall results 

obtained, it can be concluded that the SIAIR interactive 

media assisted by songs shows feasibility, practicality, and 

effectiveness in supporting the learning process of water 

cycle material. This evaluation also shows that the media 

have met the expected quality standards, so it does not 

require further revision or improvement before being 

applied more widely in the learning process. 

The development of song-assisted SIAIR interactive 

media is in line with the characteristics of students at the 

elementary school level, who are still in the concrete 

operational cognitive development phase. Referring to the 

theory of cognitive development, children at elementary 

school age do not yet have the ability to think abstractly and 

still need the help of concrete media to understand learning 

concepts [37]. Song-assisted SIAIR interactive media is 

needed to bridge these cognitive limitations by integrating 

text, animated videos, simulation games, songs, and digital 

comics into one unit. This is reinforced by [38] which states 

that the use of interactive media has a significant impact on 

improving understanding of science concepts. SIAIR 

interactive media assisted by songs provides a learning 

experience that is in line with the various learning styles of 

students, such as visual, auditory, and kinesthetic, and is 

able to meet their cognitive and emotional needs. Research 

results [39] support this finding, that interactive and 

engaging technology-based media can adjust to the 

diversity of learning styles. This condition makes learning 

activities not only fun, but also able to increase the 

effectiveness in strengthening learners' understanding. 

The song-assisted SIAIR interactive media was 

developed to learn the concept of the water cycle through a 

multimodal approach, combining text, animated videos, 

simulation games, songs, and digital comics in one media 

unit. The role of songs in SIAIR interactive media is one of 

the key factors for successful learning. The song, which is 

an important component in this media, is specifically 

designed to convey scientific concepts with a musical 

approach. This strategy aims to create a learning experience 

that is fun, easy to understand, and more memorable for 

elementary school students. The use of songs in learning 

activities can act as a medium for delivering material, 

where the learning content is packaged in the form of song 

lyrics [40]. Through interesting rhythms and melodies, 

songs are able to convey concepts more easily accepted by 

students, while stimulating emotional aspects that support 

the learning process. 

Develop media in the form of animated videos that 

are visually and auditory effective, but do not provide 

interactive experiences that optimally involve kinesthetic 

aspects [18], [19], and [20]. Meanwhile, develop 

educational games that can increase learners' kinesthetic 

involvement, but do not include song or video components 

that can strengthen learners' understanding and memory. 

[21] [22]. Develops songs as learning media, but is still 

limited to the auditory aspect, so it has not been able to 

reach visual and kinesthetic learning styles as a whole [23]. 

As for the development of digital comic-based media, such 

as those conducted by [24] and [25] , they show potential in 

delivering material in a narrative and interesting way, but 

have not been integrated with other media such as audio or 

in-depth direct interaction.  

Therefore, this study has an advantage over previous 

studies because it presents a song-assisted SIAIR 

interactive media that integrates various interactive digital 

media components, such as text, animated videos, 

simulation games, songs, and digital comics in one unit. 

This approach reaches various learning styles of learners 

and creates a fun and meaningful learning experience. In 

addition, other advantages of this media lie in its 

attractiveness in increasing students' interest and learning 

outcomes, ease of access for teachers and students, and its 

practicality to be used both in the elementary school 

environment and at home. 

Given the absence of previous research that 

specifically develops learning media with integrative 

models such as SIAIR interactive media assisted by songs, 

the results of this study can be an important contribution 

and new reference in the development of innovative and 

adaptive learning media to the needs of students. The main 

contribution of this research lies in the learning media 

products produced, which not only function as teaching aids 

but also as alternative learning resources that can enrich 

learning activities. 

However, the scope of this research is still limited to 

the subject of Natural and Social Sciences (IPAS), with the 

scope of the water cycle material. Therefore, further 

research is expected to develop and adapt SIAIR interactive 

media assisted by songs for other materials that are more 

diverse, both in the scope of subjects and levels of 

education. The implication of this research shows that 

SIAIR interactive media assisted by songs can be used as 

an effective and applicable alternative for teachers in 

supporting meaningful, fun, and interactive learning 

processes in the classroom. 

   

Conclusion 

 
Based on the results of research on the development 

of SIAIR interactive media assisted by songs on water cycle 

material, it can be concluded that SIAIR interactive media 

assisted by songs is proven to be feasible, practical, and 

effective in learning water cycle material in elementary 

schools. The song-assisted SIAIR interactive media has 

been developed and validated through a feasibility 

assessment by media experts and material experts, which 

shows that this media is in the very feasible category. The 

media feasibility assessment obtained a score of 93%, while 

the material feasibility obtained a score of 94%. In terms of 

practicality, this media received positive responses from 

students and teachers indicating that the media is easy to 

understand and use in learning. The percentage of 

practicality reached 97.78% in the small group trial, 

96.56% in the large group and 100% based on teacher 

assessment. This indicates that the media is very practical 

to use at school and at home. The use of SIAIR interactive 

media assisted by songs is also effective for improving 

student learning outcomes in the cognitive domain. By 

using the paired samples t-test and N-Gain test, the results 

for the small group trial obtained a significance value (2-

tailed) of 0.001 and N-Gain of 0.5398 (medium category). 
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Then, for the large group trial, the significance value (2-

tailed) was 0.000 and the N-Gain was 0.5617 (medium 

category). Thus, the song-assisted SIAIR interactive media 

is declared feasible, practical, and effective as a means of 

supporting water cycle learning at the elementary school 

level. 
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