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Introduction 

A very rapid development of science and technology results in the change in nearly all human 
activities. Technology is a messenger that can be used for learning purpose (Singh, 2016; 
Schramm, 1977). So, media is the expansion of teacher. In education sector, interactive 
multimedia has been developed currently to facilitate the human’s learning activity. 
Multimedia learning is a common name used to explain cognitive theory of multimedia 
learning, the theory involving several learning principles using multimedia as teaching 
media (Mayer, R.E. & Moreno, R.,1998). Interactive multimedia is one of learning media 
types with an ability of displaying material in audiovisual form and enabling the interaction 
to occur between students and media. The use of interactive multimedia as a learning media 
variation results in the effective communication process between teachers and students in 
learning. Effective communication is related to its communicator and communicant’s ability. 
Ability is our capability, competency, and power to make our own endeavor (Edwards & 
Wilson, 2017; Moeliono : 2003).      
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Technology use has been applied to many fields, including education as indicated with the 
development of handphone-based interactive multimedia. This research aims to examine the 
effectiveness of interactive multimedia in excretion system. This study was a quasi-experimental 
research with pre-post control group design. This research was conducted on the 2nd graders of 
Senior High School in East Ogan Komering Ulu (OKU) Regency. The result of t-test showed 
significance value of 0.038 (sig < 0.05). The difference of pretest and post-test mean values increases 
(gain) by 2.3 points in experiment class; it is higher than that in control class (1.6 points). 
Considering the difference of mean value, it can be concluded that experiment class is superior to 
control class. It indicates that the treatment using interactive multimedia affect significantly the 
improvement of students’ cognitive learning achievement. Thus, it can be concluded that interactive 
multimedia improves the students’ cognitive learning achievement effectively in experiment class.  
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Communication is effective, according to Santoso (1982), when communicator and 
communicant have shared understanding or definition of a message or in other words the 
communication is in tune”. The less effective communication can result in 
miscommunication between teachers and students, so that the message received by students 
is different from the message delivered by teacher. Miscommunication in learning activity 
can result in fatality as it can lead to material misconception. The effect generated can be 
identified directly through the output of students’ exam value, but some others can be 
brought into students’ daily activity thereby affecting the students’ decision making behavior 
(Edwards & Wilson, 2017; Guzman & Lewis, 2020).    

The result of document analysis conducted in Senior High Schools of East Ogan 
Komering Ulu (OKU) showed that students’ understanding on biology learning material is 
still low (poor) as indicated with the daily exam score of 6.5%. The result of analysis on 
national exam for biology subject, particularly excretion system material during 2015-2018 
obtains mean score of 6.1%. Considering the class observation, a factor putatively resulting 
in the students’ poor understanding is less effective learning process. Learning activity is 
dominated with lecturing and discussion. The media used is only PowerPoint with low-
quality slide display as it is dominated with text and low-resolution image. It is in 
contradiction with the requirements of good PowerPoint preparation for learning media: 
consistent format, varying type of letter use, appropriate color combination, well-established 
transition effect, appropriate animation use and placement, interconnected slide display, and 
concise and clear sentence use (Serin, 2018; Sugiyati, 2016).  

An attempt to be taken to make the learning activity running effectively is to use 
interactive multimedia. One of multimedia’ advantages in learning, according to Munir 
(2012) to attract the students in order to generate their learning interest, motivation, activity, 
and creativity. Interactive multimedia is designed to display material in the form of text, 
image, video, audio, and to support students’ discussion activity through internet network. 
Interactive multimedia is operated using smartphone as it has high flexibility and portability, 
thereby improving the interaction between students and material (Maharani et al., 2018). 
Smartphone use is supported with the data resulting from the observation on students’ 
learning facilities, indicating that 100% of students have had smartphone and always bring 
it with them wherever they go, including to school.    

Currently cellular phone is a most useful technology ware that can be utilized as 
learning media (Behera, 2013). Smartphone is a mobile computing set with very rapid 
hardware development. Android keeps developing until today both in its system and 
application (Dadang, 2013). Smartphone processor with single core number in 2011 
develops into octa core in 2018, the storage memory increases from 300 MB to 64 GB, and 
connectivity is getting faster with the use of 4G LTE technology. These advantages give the 
author the opportunity of running an information-rich multimedia with a variety of 
multimedia elements. Departing from the background elaborated, the author is interested in 
studying “The Effectiveness of interactive multimedia in excretion system material to 
improve the cognitive learning outcome of Senior High School students in OKU Timur 
Regency”. 
 

Literature Review 
Conceptually interactive multimedia is a learning program or application that can be run 
through a computer device which is composed of several components such as video, 
animation, audio, graphics, and text that are integrated with each other (Abdillah et al., 
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2018). Some of the relationships inherent in interactive multimedia for the learning process 
consist of, 1) having more than one convergent media, for example combining audio and 
visual elements, 2) being interactive, in the sense of having the ability to accommodate user 
responses, namely providing completeness and completeness of content or information in 
such a way that users can use multimedia programs without guidance from others (Neo & 
Neo, 2010; Guan et al., 2018). 

If interactive multimedia that was developed and utilized hds fulfilled several 
characteristics as mentioned above, then the function of interactive multimedia as a learning 
media will be optimal. As mentioned by Suyantiningsih et al. (2016) & Lau et al. (2014) that 
interactive multimedia has several functions, including, 1) being able to strengthen user 
responses as quickly and as often as possible, 2) being able to provide opportunities for 
students to control the pace of their own learning styles, 3) noting that students follow a clear 
and controlled sequence , and 4) involve activities of sight, hearing, and touch. 

Interactive multimedia for the learning process is now widely used at all levels of 
education starting from elementary to tertiary education. The distinguishing feature of each 
development and use of multimedia learning is that it is adjusted to the level of student 
cognitive development, student learning style and rhythm (Saputri et al., 2018). Some of the 
novelties of the use of multimedia in the learning process in the last few years are to include 
motivational factors through emotional design in multimedia learning (Leutner, 2014; Park 
et al., 2014). As the results of research conducted by Kumar et al. (2019) regarding an 
emotion which is an important aspect of learning, he explores methods to investigate how 
emotions can be manipulated in a positive way so that they can influence online learning, 
which in turn shows that emotional design is a better predictor of cognitive outcomes. , 
whereas IE is a better predictor of emotional outcomes such as motivation and satisfaction 
for multimedia-based learning. It was also found that positive and negative designs have the 
same effect on student learning outcomes, whereas EI affects the perception of satisfaction 
in each of the learning designs. 

Other studies have also stated that interactive multimedia has an effect on student 
achievement, as was done by Wang et al. (2019) found differences in learning achievement 
results between the control group and the experimental group, the control group had 
significantly lower scores on the visual task than the experimental group, but no significant 
difference in scores was found on verbal tasks between the three groups of research subjects. 
The use of technology, especially interactive multimedia in the learning process, can also 
have an effect on strengthening student character, as in research conducted by Sholihah et 
al. (2020)  which has successfully developed an interactive multimedia product called 
IMONEC, which integrates three important components, namely the principle of interactive 
multimedia learning, the principle of the Bandura observational learning model, and national 
historical events into interactive multimedia products that are suitable for use as learning 
media, with the results of expert assessments media obtained a score of 95.83%, material 
experts obtained a score of 97.57%, and learning practitioners 85.57% of the total 100%, the 
results of this media also show that interactive multimedia developed can strengthen student 
character during education and citizenship learning, in harmony With this research, 
Komalasari & Rahmat (2019) revealed that the use of interactive multimedia in the learning 
process of education and citizenship can also be integrated with life values which have an 
impact on strengthening student character. 

 
Research Methodology 
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This study is a quasi-experiment. Experimental research method can be defined as the one 
used to find out the effect of certain treatment on others in uncontrolled condition (Sugiyono 
: 2013). The designed used was pre post control group design. The sample was taken using 
cluster random sampling technique, consisting of 64 students on 11th Science graders of 
Semendawai Senior High School Suku III East OKU divided into control and experiment 
classes. The students in experiment class are given treatment using interactive multimedia 
of excretion. The students in control class use the media used in conventional learning: 
power point and textbook. Learning cycle is repeated in 3 meetings. In the end of meeting, 
the two classes undertook the test using cognitive test instrument consisting of 25 multiple 
choice items that have been tested for its reliability and validity. The result of cognitive value 
is tested using independent sample t-test preceded by homogeneity and normality 
prerequisite test to find its effectiveness. 
 

 
Results and Analysis 

This research aims to test the hypothesis stating that interactive multimedia can improve the 
students’ cognitive learning outcome in excretion system material. The data taken includes 
students’ cognitive pre-test and post test scores. Data was taken using a valid and reliable 
cognitive test instrument. The result of cognitive pretest and posttest is presented in Table 1.   

Table 1. Result of cognitive test for experiment an d control test 
Class Mean 

Pre-test 
Mean 
Post-
test 

Difference 
of Post-Pre  

Std 
Deviasi 

Experiment 13.5 15.8 2.3 1.33 
Control 12.9 14.5 1.6 1.52 

 
From Table 1, it can be seen that pre-test value of experiment class is 13.5. Having been 
treated using interactive multimedia, the mean posttest value of excretion system increases 
to 15.8 in experiment class. There is an increase by 2.3 points in cognitive learning outcome 
for the students in experiment class. As the comparator of the cognitive learning outcome 
for experiment class, the media usually used by teacher during teaching is used in the 
learning process in control class. The media used is power point and textbook. The result of 
pretest control class obtains mean score of 12.9 point, while the result of posttest shows mean 
score of 14.5. Just like in experiment class, there is also an increase by 1.6 point in control 
class. The increase of pretest and posttest results in control and experiment classes is 
displayed in Figure 1. 
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Figure 1. Difference of pretest and posttest mean scores 

 
Figure 1 shows that there is an increase in the result of post-test and pre-test in both control 
and experiment classes. However, experiment class shows higher gain. Therefore, statistic 
test was conducted to find out whether or not the pretest-posttest gain of experiment class is 
different significantly from that of control class.  

Variance test is preceded with normality and homogeneity prerequisite test. Normality 
test is intended to find out whether or not data of experiment and control classes is as same 
as the normal curve. The normality test selected is Shapiro Wilk test because the size of 
sample tested is less than 50. The result of normality test is presented in Table 2. 

 
 

Table 2. Shapiro Wilk Normality Test 
Class Test Type of Test  Result Decision Conclusion 
Experiment 
Control 

Normality 
Normality 

Shapiro-Wilk 
Shapiro -Wilk 

Sig = 0.097 
Sig = 0.065 

H0 is supported 
H0is supported  

Normal 
Normal 

 
The result of normality test obtains the significance of 0.097 (Sig. > 0.05) in experiment 
class. Thus, H0 states that there is no significant difference between data distribution and the 
standard normal curve accepted. It means that the data of experiment class is distributed 
normally. Similarly, the data in control class obtains significance of 0.065 (Sig. > 0.05) so 
that data of control class is distributed normally.  

Homogeneity prerequisite test aims to analyze the difference of data variance between 
control and experiment classes. If the variance of control and experiment classes is 
homogeneous, the two classes is equal to be compared. The test used is Levene test as 
presented in Table 3. 
 

Table 3. Homogeneity Test 
Class Test Type 

of test  
Result Decision Conclusion 

Experiment 
Control 

Homogeneity Levene Sig = 
0.564 

H0  
is 
supported 

Homogeneous  

12

13

14

15

16

Pre	Test Post	Test

Control Experiment
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The result of Levene’s homogeneity test obtains significance of 0.0564 (Sig. > 0.05); thus 
H0 stating that there is no difference of variance between control and experiment classes is 
supported. The result of prerequisite test on normal and homogeneous data of control and 
experiment classes becomes the foundation of independent sample T-test. Null hypothesis 
(H0) proposed is that there is no significant difference of cognitive learning outcome 
between students in control and those in experiment classes. The result of independent 
sample T-test is presented in Table 4. 
 

Table 4. The result of independent sample-test 
Class Test Result Decision Conclusion 
Control 
and Experiment 

independent 
samplet-test 

Sig. = 0.038 H0 is not 
supported 

There is significant 
difference  

 
Table 4 shows that the significance value of independent sample T-test is 0.038 (Sig. < 0.05), 
so that H0 is not supported, indicating that there no significant difference of cognitive 
learning outcome between control and experiment classes. The conclusion that can be drawn 
from independent sample t-test is that the use of interactive multimedia in excretion system 
improves the cognitive learning outcome of students in Semendawai Suku III Senior High 
School. 

Cognitive dimension is divided into 6 aspects: recalling, understanding, applying, 
analyzing, evaluation, and creating (Krathwohl, 2002). Cognitive learning outcome is one of 
human ability varieties. Cognitive ability relates to students’ ability of acquiring knowledge 
and human’s attempt of identifying itself and its environment. Cognitive learning outcome 
is plastic in nature, so that it can be improved through learning activity. It is in line with 
Suparno’s stating that learning is students’ process of constructing their own knowledge 
actively (Sofyan, 2019; Supono, 2007).  

Interactive multimedia improves students’ curiosity with the material. Therefore, 
students are motivated to learn more vigorously. It is in line with Haryoko mentioning that 
learning multimedia in the learning process can generate new wish and interest, learning 
motivation and activity stimulation, and affects the students psychologically (Han & Niu, 
2019; Sarac, 2017; Haryoko, 2009). Compared with other learning media, multimedia has 
several features other media do not have: 1) interactive multimedia can display material 
sequence according to the students’ need; 2) multimedia can display feedback to students in 
the form of notification, review, and item; 3) Multimedia enables the teachers to monitor the 
students’ learning development so that the learning control can be conducted in more 
structured manner and more systematically (Priyanto, 2009; Suprihatin, 2015). 1) 
Multimedia can present a variety of elements other media do not have, including text, image, 
audio, video, and animation; 2) the use of multi-element in multimedia gives varying 
stimulation to students’ brain; 3) multimedia has high flexibility and portability so that 
learning with multimedia is not limited by space and time; 4) it presents a new way of 
interacting between teacher and students, for example, through discussion and feedback; 5) 
it improves students’ motivation to learn the material (Miarso, 2005; Nurjanah et al., 2014). 
Many advantages elaborated practically enable the students to learn joyfully and improve 
the interaction between students and lesson material. Therefore, the students’ learning 
outcome improves (Goodnough, K & Cashion, M, 2003). 
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Conclusions 
Considering the result and discussion elaborated, it can be concluded that there is a 
significant difference of cognitive learning outcome between student using interactive 
multimedia and those using conventional learning media in excretion system, as indicated 
with statistic independent sample t-test at significance level of 0.038 (Sig. < 0.05). The mean 
score of cognitive learning outcome for the students in experiment class is higher than that 
in control class. 

In this study, the operational field testing of interactive multimedia based on mobile 
learning is still limited to one school, especially in the XI class which consists of 64 students 
who are used as research samples and are still limited to one learning theme taught by the 
teacher in one particular subject. 

Along with the development of information and communication technology which has 
influenced various fields of life, especially in the field of education. Information technology 
is able to provide various facilities both through hardware and software that can function as 
a learning medium in the form of interactive multimedia. Graphics processing software, such 
as Corel Draw, sound processing software, such as Adobe Audition, animation processing 
software, such as Macromedia Flash and Adobe Flash, and software for Android-based 
application makers such as Smart Apps Creator and Adobe Flash (Action Script 3). So, the 
availability of various kinds of supporting tools to develop a multimedia learning product as 
a medium to support the learning process needs to be developed even more. Interactive 
multimedia is one of the technologies that can provide many benefits in achieving learning 
goals, such as learning achievement, learning motivation and character building of students, 
it will be optimal if during the learning process it is assisted by interactive multimedia. 
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