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Abstract: BioTranspezia is a multimedia that is useful for improving student’s understanding so that it 

has an impact on their learning results. This study was carried out because learning media that is still 

often found is less interesting so that learning tends to be boring. BioTranspezia multimedia focuses on 

Biology materials, including circulation, respiration, digestion, and excretion systems. This study aims 

to see the impact of the application of BioTranspezia multimedia on the learning outcomes of high 

school students in learning Biology of Transport and Human Body Substance Exchange. The method 

in this study is quantitative using a type of Pre-experimental research with a One Group Pretest-Posttest 

Design. All classes XI became the population in this study with a sample of class XI-3 totaling 36 

students. The instruments used are in the form of question sheets (Pretest-Posttest) and affective 

observation sheets. Statistical data analysis uses normality tests, homogeneity tests, also hypothesis 

tests. The results showed that there was a significant difference in cognitive learning outcomes in the 

average Pretest as well as Posttest scores, namely the Pretest of 65 and the Posttest of 80,69. Likewise, 

in the achievement of the affective aspect, there was an increase in each indicator in the second meeting 

consisting of a discipline indicator of 74,30%, a cooperation indicator of 73,61%, a responsibility 

indicator of 76,38%, and an activeness indicator of 70,13% with the four indicators included in the 

good category. Thus in this research, it can be concluded that the implementation of BioTranspezia 

multimedia has an effect on student learning outcomes at SMA Muhammadiyah 1 Surakarta in learning 

Biology. 
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1. INTRODUCTION  

Transformation in the world of education is 

closely related to the advancement of information 

as well as communication technology which has 

undergone significant development. Technology 

in education has evolved to change the learning 

paradigm significantly. Technological advances 

in education have revolutionized learning and 

teaching styles. Technology encourages students 

to create good interactions with teachers through 

teaching tools and discussion forums, as well as 

create a more dynamic learning atmosphere. Ika 

Sri Wahyuni et al. (2024) explained that creating 

a creative, innovative, and interesting learning 

atmosphere can be realized by utilizing 

developing technology. 

Technology, especially in the field of 

education, is very helpful in developing material 

through more innovative learning. Technology in 

the context of learning has a crucial role to support 

teaching materials because according to Nisa 

Pangsuma et al. (2024), teaching materials are 

means and media to support learning activities. 

Teachers in teaching have the freedom to modify 

teaching materials into a learning medium. 

Learning media is used as a means or tool that 
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helps teachers to deliver lessons that contain a 

collection of materials. However, there are still 

often learning media that are not interesting, 

which allows students to feel bored in 

understanding the material, which makes learning 

outcomes less than optimal (Faizahain, 2024). 

Worth the statement Sepindah & Hermawan 

(2023), using makeshift learning media such as 

textbooks in the current era is considered less 

effective so that students find it hard to understand 

the material. Therefore, presenting the material 

into a more interesting innovation is needed to 

avoid this, namely with the existence of 

multimedia-based learning media. 

Multimedia is a digital-based learning media 

that combines audio, text, images, videos, and 

animations which are used in providing 

information (Nurcahyanto et al., 2023). 

Multimedia is one of the alternative learning 

media in building a more interesting and 

interactive learning atmosphere with the 

presentation of easy-to-understand material so 

that student’s understanding can improve. In the 

era of digitalization, multimedia has an effect on 

the quality of learning with interactive and 

comprehensive learning experience so that 

students gain a deep understanding (Taswadi et 

al., 2025). Learning media in the form of 

applications is one example of multimedia that 

follows current technological developments. This 

is because the learning application in the program 

is directly into the smartphone system so that it 

makes learning easier. One of the 

multimedia/learning applications that can support 

the teaching and learning process is 

BioTranspezia. 

BioTranspezia is a multimedia in the form of 

a smartphone-based learning application in which 

there are various features such as learning videos, 

materials in the form of text, student 

comprehension quizzes, and images and 

explanations that have been designed according to 

learning objectives. BioTranspezia is designed 

offline or online which can be accessed anywhere 

and anytime and can be used on smartphone and 

laptop devices. BioTranspezia multimedia has 

been validated by media experts and it can be said 

that BioTranspezia is feasible to be applied in 

learning to encourage the improvement of 

learning comprehension so that it has an effect on 

learning results, especially in Biology subjects. 

Biology is one of the materials whose 

theoretical concepts are difficult to digest directly 

by the senses without the help of media. Such as 

the material on the transportation and exchange of 

substances of the human body in class XI of high 

school which studies the physiological functions 

of the four organ systems of the human body, 

namely the circulatory, respiratory, digestive, as 

well as the excretory systems (Solihat, 2022). 

Difficulties in studying the material generally 

students tend to be confused and difficult to 

understand how the process of the four processes 

of the body's organ system occurs which is only 

explained in the form of text without a more 

complex explanation. The material is difficult to 

understand because of the many names of organs 

that must be memorized, causing students to have 

difficulty memorizing, the difficulty of imagining 

the image from the illustration so that there needs 

to be a clear and specific picture, and the difficulty 

of understanding how the process of the organ 

system occurs which is only explained in the form 

of text so that it requires video assistance to clarify 

students' understanding because according to 

Suhardi (2024),  Through videos, it can help 

students deepen their understanding of abstract 

concepts and make it easier to explore situations 

that are difficult to reach directly. 

The topic is very difficult to understand if it 

is only understood in the form of a book without 

any real process because, according to Agustina & 

Wibowo (2022), biology has abstract concepts 

and materials. Supported by Dinda Wardhani & 

Tika Mayang Sari (2024) which states that using 

textbooks in studying human digestive system 

material is very difficult to understand because the 

material is very specific, as a result of which it has 

an effect on the achievement of learning results. 

In dealing with related problems, the application 

of interesting learning media is needed in biology 

learning, especially in the material of 

transportation and exchange of substances of the 

human body.  

Based on the observation results, there are 

still many biology learning that depend on printed 

books, especially at SMA Muhammadiyah 1 

Surakarta. Interesting media is indispensable in 

learning Biology, especially on concepts that are 

difficult to understand. In dealing with this, it is 

important to have interactive learning media, one 

of which is in the form of multimedia because 
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transportation materials and the exchange of 

human body substances are inseparable from the 

help of the media. With the help of multimedia, it 

can foster an understanding of biological concepts 

that previously could not be understood 

theoretically because according to Aryani et al. 

(2023) the more students who take advantage of 

the dual learning, the more ideas, ideas, and 

knowledge they have. It can be said that utilizing 

multimedia will have an impact on learning 

outcomes. 

In this research, the application of 

BioTranspezia multimedia as a Biology learning 

medium needs to be carried out, especially on the 

material of transportation and exchange of human 

body substances to see the impact on learning 

outcomes, one of which is students at SMA 

Muhammadiyah 1 Surakarta. So that the 

background that has been mentioned multimedia 

is very necessary as a means of learning Biology 

to realize satisfactory learning outcomes. 

Therefore, this research aims to see how the 

impact of the application of BioTranspezia 

multimedia on the learning outcomes of high 

school students in grade XI in learning Biology of 

Transportation and Human Body Substance 

Exchange. It is hoped that BioTranspezia 

multimedia will have a great influence on Biology 

learning outcomes. 

 

2. RESEARCH METHOD  

This study uses a quantitative research 

method with the type of Pre-experimental 

research and One Group Pretest-Posttest Design 

research design. The design of this study was used 

to see the influence of the application of 

BioTranspezia multimedia on the learning 

outcomes of grade XI students in the subject of 

Biology of Transportation and Human Body 

Substance Exchange. The research was conducted 

at SMA Muhammadiyah 1 Surakarta for the 

2024/2025 academic year. All XI classes became 

the population in the study carried out. The sample 

used was class XI-3 which amounted to 36 

students based on random sampling techniques. 

 

 

 

 

 

 

Table 1. Research Design 

Pretest Treatment Posttest 

O1 X O2 
Source: (Sugiyono, 2022) 

 

Information: 

O1 = Pretest (before treatment) 

O2 = Posttest (after treatment) 

X = Treatment by applying 

BioTranspezia multimedia 

 

The techniques to collect data in this study 

are tests in the form of questions (Pretest and 

Posttest) and observation. The instruments used 

are question sheets (Pretest and Posttest) as well 

as observation sheets of learning activities. Pretest 

and Posttest sheets are used to assess student’s 

cognitive learning results in the form of questions 

that have been prepared according to learning 

outcomes at school and have been validated by 

instrument experts. Observation sheets are used in 

assessing student’s affective learning outcomes in 

the learning process using BioTranspezia. 

The cognitive data analysis technique uses 

prerequisite tests in the statistical SPSS version 

25, namely the normality test (Shapiro wilk), the 

homogeneity test (Levene's), and the hypothesis 

test (Paired sample t-test). The normality test is 

used to test whether the distribution of data is 

normal. The homogeneity test is used in 

identifying homogeneous or not homogeneous 

data variants. The data produced is not normally 

distributed, so the hypothesis test utilizes the 

Wilcoxon Test. The withdrawal of results can be 

seen in the hypothesis test data to identify whether 

there is an effect of the difference in the average 

test score of a treatment. 

The collection of observation data was 

analyzed based on observation indicators and then 

converted into a scale value of 100 to determine 

the student's affective score with the following 

formula. 

𝑁𝐴 =  
∑𝑅

𝑁
𝑥 100% 

Information:  

NA = Percentage of value acquisition 

∑R = Number of scores obtained 

N = Maximum number of scores 

100 = Fixed numbers 
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The learning results of the affective aspects 

of students are then categorized in the form of 

percentages that refer to the likert scale in Table 2 

below. 

 

Table 2. Categories of Likert Scale Affective 

Learning Outcomes 

(%) Category 

81 – 100 Excellent 

66 – 80 Good 

51 - 65 Not Good 

< 50 Bad 

Source: (Sugiyono, 2022) 

 

3. RESULTS AND DISCUSSION  

The data of this study consists of cognitive 

and affective learning results of students based on 

the application of BioTranspezia multimedia. 

Student learning outcomes are assessed based on 

cognitive and affective aspects. Referring to Table 

3, data on cognitive learning outcomes from 

Pretest and Posttest scores are obtained in the 

table below. 

 

Table 3. Statistical Data on Student Cognitive 

Learning Outcomes 

No Statistics Data 

Learning 

Outcomes 

Pretest Posttest 

1 Number of 

samples 

36 
36 

2 Minimum 50 70 

3 Maximum 75 95 

4 Average 65 80,69 

5 Standard Deviation 5,98 6,78 

6 Varians 35,71 45,93 

 
It is known in Table 3 the lowest Pretest 

score was obtained at 50 and the highest score of 

75, while the results of the Posttest gained the 

lowest score of 70 and the highest score of 95. It 

was found that there was a distinction in learning 

outcomes in Pretest and Posttest scores seen from 

the average score obtained, where the Pretest 

score was 65 which had a standard deviation of 

5.98 and the Posttest score was 80,69 which had a 

standard deviation of 6,78. Descriptively, 

conclusions can be drawn if there is a distinction 

in learning outcomes from the Pretest and Posttest 

due to the application of BioTranspezia in 

learning so that students are able to understand the 

material more deeply. 

The average difference between before and 

after the application of BioTranspezia can be 

known through hypothesis testing. From the 

cognitive learning outcome data that has been 

obtained, analysis prerequisite tests are carried 

out, including normality tests, homogeneity tests, 

as well as hypothesis tests. Below are the results 

of the normality test using the Shapiro Wilk test 

where to identify the distribution of data whether 

it is normal or not presented in Table 4. 

 

Table 4. Normality Test Results 

Indicator 
Shapiro Wilk Test 

Statistics Df Sig. 

Pretest ,932 36 ,028 

Posttest ,935 36 ,035 

 

The statistical results of the normality test in 

Table 4 indicate that the findings of the Pretest 

data were obtained sig. 0,028 where the value of 

sig. < 0,05, while the Posttest data findings were 

obtained by sig. 0,035 where the value of sig. < 

0.05. The findings of the two normality tests in the 

Pretest and Posttest values had a significance 

value (sig) below 0,05 so that the two data were 

not normally distributed. 

The normality test that has been carried out 

is then continued with the homogeneity test using 

Levene's test to identify whether the two data are 

homogeneous or not. Below are the results of the 

Pretest and Posttest homogeneity tests in Table 5. 

 

Table 5. Homogeneity Test Results 

Value 
Levene’s Test 

Df 1 Df 2 Sig. 

Based on 

Mean 
1 70 ,236 

 
The statistical results of the homogeneity test 

in Table 5 show that the results of the significance 

value based on mean are 0,236 where the value of 

sig. > 0,05. This indicates that the data has a 

homogeneous variation. Because the data 

obtained from the normality test results is not 

distributed normally, therefore a non-parametric 

test is carried out. Non-parametric tests are carried 

out if there are inconsistent assumptions, one of 

the non-parametric analyses to test the difference 
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in paired data is the Wilcoxon test (Arista Rizki & 

Watulingas, 2023). 

The hypothesis test was carried out after a 

homogeneity test using a non-parametric test 

(Wilcoxon Test) due to abnormal data distribution. 

The following is the data from the hypothesis test 

in Table 6. 

 

Table 6. Hypothesis Test Results 

Indicator 

Wilcoxon Test 

Asymp. Sig. (2-

tailed) 

Pretest - Posttest .000 

 

The results of the hypothesis test in Table 6 

show the Asymp value. Sig. 0,000 where the result 

is sig. < 0,05. From the hypothesis data obtained, 

it is stated that if H0 is rejected and Ha is accepted, 

which means that a significant average difference 

is found in the Pretest and Posttest scores. This 

can be interpreted if BioTranspezia multimedia 

has a significant impact on student learning 

results. 

Learning outcomes in the affective aspect are 

assessed based on 4 indicators (Discipline, 

Cooperation, Responsibility, and Activeness). 

Attitudes observed to assess affective learning 

outcomes during learning are discipline, 

cooperation, responsibility, and also active 

(Hanifah & Purbosari, 2022). Based on 

observation data, the results of student’s affective 

achievement can be percentaged in Figure 1. 

 

 
Figure 1. Comparison of Students' Affective 

Learning Outcomes 

According to Figure 1, the percentage of 

student's affective learning outcomes in both 

meetings has a difference in percentage. Meeting 

2 of the four indicators had a higher percentage 

than meeting 1 which was lower. The application 

of BioTranspezia multimedia in learning can 

affect the affective learning results of students in 

meeting 2 with the highest indicator percentage of 

76,38% and the lowest indicator percentage of 

70,13%, compared to meeting 1 with the highest 

indicator percentage of 67,36% and the lowest 

indicator percentage of 63,88%. The results of the 

student’s affective percentage on each indicator 

are then categorized which refers to Table 7. 

 

Table 7. Affective Learning Outcomes of Each 

Indicator 

Indicator 
Meeting 1 Meeting 2 

(%) Category (%) Category 

Discipline 66,66 Good 74,30 Good 

Cooperation 67,36 Good 73,61 Good 

Responsibility 65,27 Not 

Good 

76,38 Good 

Activeness 63,88 Not 

Good 

70,13 Good 

 
Based on Table 7, it shows concluded that 

learning through applying multimedia is able to 

encourage the improvement of students' affective 

learning outcomes by building student’s 

attitudes/characters to be better and also active 

when participating in learning. This can be seen 

from the first phase, namely meeting 1 and also 

the second phase, namely meeting 2, where it is 

proven that meeting 2 has a larger percentage than 

meeting 1. With a good category at the time of 

learning by applying BioTranspezia multimedia, 

it shows that students have an interest in 

investigating what BioTranspezia multimedia 

looks like. Supported by Elijonnahdi et al. (2024) 

which gives a statement that student's interest in 

something is a form of desire. With a high interest 

in everything presented in learning, learning 

activities are more valuable so that learning 

outcomes increase. 

Cognitive and affective student learning 

outcomes can be improved through the 

implementation of BioTranspezia multimedia. 

The existence of multimedia such as 

BioTranspezia can make students better 

understand the material and learning activities 

66,66% 67,36%
65,27%

63,88%

74,30% 73,61%

76,38%

70,13%

56,00%

61,00%

66,00%

71,00%

76,00%

81,00%

Meeting 1 Meeting 2
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more interesting so that the learning stages are not 

boring. BioTranspezia multimedia also brings 

students to learn to understand the content of more 

complex material so as to create a deeper interest 

in learning. Ayurachmawati et al. (2022), also 

argue that learning becomes more conducive, 

learning interest and concentration increase due to 

the function of multimedia as a learning medium 

that provides learning stimulation. According to 

Saddam Husein et al. (2024), learning stimuli 

from external factors include teachers presenting 

material with media. In this study, the medium 

displayed is BioTranspezia. 

The application of BioTranspezia 

multimedia as a learning medium is able to 

influence cognitive learning outcomes. In 

according to the study results of Wulandari et al. 

(2022), that multimedia has a substantial effect on 

learning results and encourages an increased in 

concept mastery and thinking ability. Supported 

by the statement of Fikriyah Safira & Nahdi 

(2024), that student’s understanding and learning 

achievement increased assisted by the existence of 

more effective multimedia in helping students 

realize better cognitive outcomes. Student’s 

understanding of the material increased with 

BioTranspezia which contained material in the 

form of videos to help students analyze and 

describe material that was difficult to understand. 

Supported by the statement of Haka et al. (2020), 

Multimedia that combines video elements can 

help abstract biology learning. This is the basis 

that multimedia plays a very important role in 

helping learning activities to facilitate students in 

learning, therefore student’s knowledge of the 

material increases 

 

 
Figure 2. BioTranspezia multimedia video 

materials 

 

Student’s understanding is also strengthened 

by learning evaluations in the form of quizzes or 

games to influence cognitive outcomes. The form 

of student learning evaluation is able to be in the 

form of more interesting and effective 

multimedia-based learning media because 

according to the statement of Musdalifa et al. 

(2021), Multimedia is used in learning as a form 

of learning aid. Aligned with research by Rigawati 

(2024), The application of game-based learning 

media indicates that it can transfer materials and 

knowledge in strengthening student 

understanding so that students can actively 

participate in learning activities. 

 

 
Figure 3. BioTranspezia multimedia learning 

evaluation 

 

The use of BioTranspezia multimedia in 

transportation materials and the exchange of 

human body substances helps students in solving 

problems so that students are more understanding 

in creating new knowledge. The emergence of 

new knowledge is obtained from the spirit of 

learning in exploring the material which is also 

facilitated by multimedia in the form of (text, 

images, videos, quizzes, animations) (Mutiara et 

al., 2024). Supported by the statement Pahmi & 

Albina (2023), the existence of media in learning 

can provide a big priority so as to inspire students 

in learning to improve learning outcomes.  

BioTranspezia is proven to influence student 

attitudes as an affective learning outcome on each 

indicator assessed. The student discipline 

indicator has a percentage of 74.30% with a good 

category. This category shows that students have 

discipline when learning using BioTranspezia 

multimedia. The provision of video material to 

BioTranspezia at the beginning of learning makes 

students maintain a disciplined attitude where 
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students are given the chance to understand the 

material through videos. Student indiscipline in 

the learning process can have an impact on 

student's knowledge of the material being studied. 

A disciplined attitude will bring students to 

participate in learning to understand the material 

so that the achievement of learning outcomes has 

a positive impact (Rofiuddin, 2024). 

The student cooperation indicator has a 

percentage of 73.61% with a good category. This 

is because the indicators of cooperation are seen 

from the learning process of students in groups. 

BioTranspezia facilitates students in groups to 

work together in solving evaluation questions in a 

series of learning. The evaluation of learning in 

BioTranspezia multimedia can give rise to a good 

attitude of cooperation between students and 

mutual help between others. Good cooperation 

then has a positive effect on learning results. In 

line with the statement by Utari & Sanoto (2023), 

student learning outcomes can be influenced by 

cooperation between students in seeking new 

knowledge and sharing with each other. 

Supported by the statement of Syahfitri & Endang 

Sulaiman (2023), that good cooperation in the 

group will create ideas in developing their 

reasoning skills. 

The student responsibility indicator has a 

percentage of 76.38% with a good category. In 

this category, the responsibility indicator is seen 

when using BioTranspezia in group learning. 

Students are in groups to understand the material 

contained in BioTranspezia. The various topics 

contained in BioTranspezia are divided among all 

group members so that each member has a great 

responsibility to create a superior team. Because a 

superior team comes from a sense of 

responsibility between members and each 

member has a risk of responsibility. Supported by 

the statement of Nugroho & Mawardi (2021), the 

attitude of responsibility is a challenge to oneself 

by taking all risks. So the magnitude of the sense 

of responsibility in learning activities will be at 

risk to learning outcomes. 

The student activity indicator has a 

percentage of 70.13% with a good category. 

Indicators of activity are generated when students 

try to understand the BioTranspezia videos that 

are shown during the learning process. In the 

video, it triggered student’s questions in finding 

out more complex related to the material being 

studied, causing interaction between students and 

teachers. In line with Anyan & Setyawan (2022), 

the existence of videos allows students to respond 

or respond to the information obtained and can 

trigger questions as reciprocity between students 

and teachers. 

BioTranspezia is able to realize the attitude 

of students who are active in seeking knowledge 

and also as a new learning facility in learning 

complex materials such as the transportation and 

exchange of substances of the human body. 

According to (Arum et al., 2025) the existence of 

interactive multimedia that combines media 

elements makes learning more enjoyable and can 

increase the spirit of learning so that it affects their 

learning achievement. Therefore, the evidence of 

this study shows that BioTranspezia multimedia is 

able to significantly affect the learning outcomes 

of student’s cognitive and affective aspects and 

facilitate learning to be more effective and 

interactive. 
 

4. CONCLUSION  

From the outcomes of the study obtained, it 

is inferred that BioTranspezia multimedia can 

affect student learning outcomes in cognitive and 

affective aspects. The achievement of cognitive 

learning outcomes was seen in the average Pretest 

score of 65 and Posttest score of 80,69 with an 

average increase of 15,69. It is also seen in the 

outcomes of the hypothesis test that the Sig. value 

is 0,000 < 0,05, meaning that there is a substantial 

average difference between the Pretest and 

Posttest scores. The achievement of affective 

learning outcomes was seen from each indicator 

which increased in the second meeting with the 

results of the discipline indicator 74,30%, the 

cooperation indicator 73,61%, the responsibility 

indicator 76,38%, and the activeness indicator 

70,13%, of which the four indicators were 

included in the good category. It is hoped that 

from the results of this research, BioTranspezia 

multimedia can be used continuously in a series of 

biology learning processes on different but still 

interrelated materials to support students' learning 

facilities.  
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