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Abstract

This research aims to develop interactive multimedia application of Coordinate System-based on the
strengthening of Grade VIII Junior High students’ characters. The development model used in this study refers
to the 4-D model proposed by Thiagarajan, Semmel and Semmel consisting of Define, Design, Develop, and
Disseminate stages. Product development was tested on 20 students and field test was conducted in three junior
high schools namely SMPN 3 Gorontalo, SMPN 1 Kabila Bone Bolango District and SMPN 11 Gorontalo City.
The results of this study indicate that interactive multimedia Coordinate System that has been developed: (1)
Categorized valid and feasible according to the expert; (2) Multimedia interactive coordinate system is easy to
use and improves learners' response in learning. In addition, the implementation of learning by using multimedia
coordinate system is in very good criteria, (3) Multimedia can improve the activity and learning outcomes of
learners which based on observations obtained the percentage of student activities by 89.75% for limited and
average trial class percentage for the field trial class of 94.87% with very good criteria. Students' learning
outcomes provide classical completeness data for the limited trial class of 87.50% and field trial classes obtained
by an average percentage of 89.33% with very good criteria, (4) Improving character based on the above, the
interactive Multimedia coordinate system developed has been said to be valid, practical and effective so that it
can be used in the process of Mathematics learning at grade VIII Junior High School.

Keywords: Interactive Multimedia; Coordinate System; Character Education; Validation
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1. Introduction

Education is a conscious effort to develop the potential of learners optimally. In addition, education has a

function to develop cultural values   and character. Therefore, cultural education and character of the nation is at

the core of an educational process. The process of developing the values   on which the character is based will

require an ongoing process to be carried out through the various curricular currents of the curriculum.

In character education in schools, all components must be integrated, i.e. the content of the curriculum, learning

process and assessment. Character education can be attributed to the advancement of science and technology. In

addition, the development of science and technology increasingly encourages renewal efforts in the utilization of

technology results in creative and innovative learning process to achieve learning objectives. The development

of technology in education brings a positive impact for teachers and learners as well as other educational tools.

Technological aspects have also been incorporated into the school curriculum as an effort to cultivate and foster

positive interests and attitudes toward technological developments. The intended technology is a learning media

technology that becomes one of the important components in the learning process.

Author in [21] stated that learning media is a tool that allows learners to understand and understand a concept

easily. Furthermore, some scholars suggest that an abstract mathematical object is a difficulty faced by students

in learning mathematics. Mathematical concepts can be understood easily if it is concrete so that appropriate

media selection is required, one of which is the interactive multimedia of mathematics learning.

According to the authors in [9], multimedia composed of computer platforms, Mayer [12] defines interactive

multimedia as a medium that represents material to in the form of verbal and nonverbal words as well as both

static and dynamic images. The researchers in [8] explained that the use of audio and visuals that will help

students learn more from the computer screen. Furthermore, according to [4] the use of interactive multimedia

can make the learning process more interesting, interactive, the amount of teaching time can be reduced, the

quality of learners can be improved and teaching and learning process can be done anywhere and anytime, and

learning attitudes of learners can be improved , in addition, the use of multimedia has significance in improving

the quality of learning and also improves students’ learning attitudes [1]. The use of multimedia and learning

resources in the learning process of mathematics will open up greater opportunities for the creation of effective

learning and learning conditions, as proposed by [3] which suggests that learning mathematics using interactive

multimedia produces better mathematics learning achievement than with learning conventional. Some research

results show that interactive multimedia can improve learning outcomes of learners throughout the education

level. Among these are the results of [7] study which states that the effectiveness test results show that the

students' mathematics learning outcomes using interactive multimedia are better than students who do not use

interactive multimedia learning. These results are supported by [10] which states that multimedia can facilitate

students in understanding the lessons and implement knowledge in math problems or exercises.

2



International Journal of Sciences: Basic and Applied Research (IJSBAR)(2018) Volume 00, No 1, pp 00-00

In fact, although interactive multimedia learning can improve students' learning outcomes, nevertheless

multimedia learning of mathematics is still rarely used in the learning process, due to limited availability of

multimedia learning itself. Therefore, through this research, the researcher develops an interactive multimedia

based on character education of Mathematics of Coordinate System, which through multimedia is not only

become a media of mathematics learning that can improve the response and learning result of learners but also

can be used as a means to instill the participant character educated early on.

2. Research Methodology

The development model that will be used to develop multimedia learning in this research is [16] model known

as Four-D Model (Model 4-D) consisting of 4 stages: define, design, develop, and disseminate. The product

developed in this research is multimedia material coordinate system based on character education. This research

has been conducted for one year starting from February 2018 and completed in February 2019, where the test

phase was conducted on 20 students and field test was conducted in three junior high schools namely SMPN 3

Gorontalo, SMPN 1 Kabila Bone Bolango District and SMPN 11 Kota Gorontalo. The instruments used in this

study are: 1) expert validation sheet to assess the validity of multimedia coordinate system, where the validation

is done by four experts, consisting of two mathematics education experts and two media instructional experts, 2)

interview guidance to get response data of interest and learners' motivation about the application of multimedia

coordinate system in learning, 3) observation sheet of learning implementation using multimedia coordinate

system, 4) observation sheet of learners activity, 5) test of learning result. Data analysis in this study as

described as follows:

1.1 Validity Analysis

Expert validation results are analyzed by referring to the validation criteria shown in Table 1.

Table 1: Validation criteria

Average Validation

Criteria

4.44 – 3.375 Highly Valid

3.75 -3.00 Valid

[15]

Based on the above table, the interactive multimedia in the learning can be used if it meets the valid or highly

valid criteria based on expert judgment.

1.2 Analysis of Teacher Response and Learners, and the Implementation of Learning Process

The response of teachers and learners is obtained from interviews. Data of interview result of teacher and

learner are analyzed, then result of interview each indicator is made conclusion. Assessment of learning

implementation is done by matching result of average total score given with criterion as follows:
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Table 2: Criteria of learning implementation

Score Range Interpretation

86% - 100% Very Good

76% - 85% Good

66% - 75 % Enough

56% - 65% Not good

0% - 55% Not very good

[15]

1.3 Analysis of Learning Activities and Learning Outcomes

Activity assessment of learners is done by matching the average results of the total score obtained with the

criteria in Table 2. Similarly, for the learners' learning results are analyzed by referring to the individual mastery

of 80% and classical completeness of 85% of learners achieve minimal mastery criteria, after it is converted to

criteria as shown in Table 2.

3. Finding and Discussion

This research produces product of interactive multimedia "coordinate system" for grade VIII Junior High. This

development is carried out by stages referring to the FOUR-D development model as follows:

3.1. Define

At this stage, it is done an analysis of the results of interviews with teachers, where required the development of

multimedia learning, especially for subjects Mathematics. Multimedia developed contains learning materials

about the Coordinate System. The developed multimedia is designed to provide interactive effects on the child

in learning to understand the Coordinate System, in addition also through this interactive multimedia embedded

character values, for example.

3.2. Design

It is created of multimedia coordination system based on character education in this phase. In addition, a

multimedia validation sheet was developed, interview guides to obtain response data in the form of interest and

motivation of learners, observation sheet of learning implementation, activity observation sheet of learners, and

test of learning result. The following are given some multimedia display images that have been developed.
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3.3.

Figure 1: Interactive multimedia display

The interactive multimedia dish Coordinate System has several functions among them.

3.2.1. Tutorial

This presentation format is a multimedia learning in the delivery of material done in tutorial. Information that

contains an explanation of a concept presented either silent or moving images and graphics. In general, the

tutorial stage of the coordinate system material includes 1) Introduction, 2) Presentation of Information /

material, 3) Simple examples and problem solving, 4) Questions and response responses, and 5) Conclusions. In

the learning interaction in the form of tutorials, information and knowledge are communicated in such a way as

when teachers present instruction to learners.

3.2.2. Practice and Exercise

This format is intended to train learners to have skills or deepen the concept of coordinate system. The program

provides a series of questions or questions that are usually displayed at random, so that each time the questions /

questions that are displayed are always different or have different combinations. The program also comes with

correct answers, complete with explanations. At the end of the learner can see the final score achieved, as an

indicator to measure the level of success in solving the questions posed.

3.2.3. Simulation

Multimedia learning with this format tries to match dynamic processes that occur in the real world, such as

simulate the position of the point with another point as a representation of two objects and real-world issues that

are relevant.

3.2.4. Game
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This format is designed to increase the interest of learners so that the concept can be absorbed well and increase

knowledge and skills. Another goal is to bring a fun atmosphere in some form of game types, chess games and

maps. Through this format is expected to occur learning activities while playing.

3.3. Develop

3.3.1. Expert Validation

Multimedia validation and learning tools The Coordinate System contains several assessment parameters in

terms of construction, content and language, readability and appearance. Validation results obtained in the form

of qualitative suggestions and assessment sheets. Qualitative advice is used as a reference to revise the

multimedia of mathematics learning and other learning tools. After revised the experts fill out the assessment

sheet with the following assessment results.

Table 3: Results of tool coordinate learning system validation

Learning media Assessment

category

Feasible/not

Comic Highly Valid Feasible

Syllabus Highly Valid Feasible

Lesson Plan Highly Valid Feasible

Worksheet Highly Valid Feasible

Teaching Material Valid Feasible

Learning Outcomes Assessment Valid Feasible

Based on the above table it can be seen that in general the learning media of comic IPA and other learning

devices are in very valid category, so it is feasible to be used in the learning process.

3.3.2. Product Trials

3.3.2.1. Response and implementation of learning process using multimedia Coordinate System

The results of interviews with teachers and learners show that multimedia learning mathematics material

Coordinate System is easy to use in the learning process. The Author in [13] suggested that one of the learning

process can improve student understanding, enthusiasm, class attendance and satisfaction, This shows that when

students provide environhed enriched by different senses, students learn more easily and effectively.

Instructional materials can address students with different characteristics and opportunities to learn in their own

learning and speed [5]. is in line with the results of interviews on learners who explain that multimedia learning

mathematics Coordinate System can increase interest and motivation of learners in the learning process.

Paseleng and Arfiyani stated that the interactive multimedia-based learning media provide a positive influence

on the formation of student interest in learning, especially mathematics subjects. This is supported by [14] who

recommends it was found that the acquired retention was better in the case of interactive multimedia.
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In terms of process implementation obtained the percentage of learning activities using the Multimedia

Coordinate System as shown in Table 4 below.

Table 4: Percentage of average learning enforcement

Class Percentage of

learning

performance

(%)

Criteria

Trial 88.33% Very Good

Field trial 91.67% Very Good

3.3.2.2. Activities and Learning Outcomes

Activity of learners observed in the learning process consists of 5 general categories namely readiness of

students to receive lessons, enthusiasm of students in learning activities, student activities in the use of

multimedia, and student participation in making conclusions. Percentage of observation results of learners’

activity can be seen in the following table:

Table 5: Average percentage of students’ activities

Class Percentage of

students’

Activities (%)

Criteria

Trial 89,75 % Very Good

Field trial 94,87 % Very Good

Based on Table 5 it can be seen that the activity of students in the learning process using interactive multimedia

is in very good criteria, it shows that the use of interactive multimedia in the learning process can increase the

students' activity, as stated by the researchers in [19]. Students in the e-learning environments that provided

interactive videos achievable higher learning performance and a higher level of learner satisfaction than those in

other settings. However, students who used the e-learning environment that provided non-interactive video did

not improve either. The findings suggest that it may be important to integrate interactive instructional video into

e-learning systems. Student learning outcomes depend on the learning design and student activities (Wardani,

et.al. 2017). Through instructional design using multimedia interactive as well as criteria of student learning

activities as shown in Table 5, the learning results obtained as shown in Table 6.

Table 6: Average percentage of students’ learning outcomes

Class Mastery of

classical

learning

Criteria
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outcomes (%)

Limited Trial 87,50 % Very Good

Field Test 89,33 % Very Good

Table 6 shows that learners 'learning outcomes are at very good criteria, meaning that the use of interactive

multimedia contributes positively to improving learners' learning outcomes in the learning process, because

through interactive multimedia learners will be more motivated in learning that has an effect on improving

learning outcomes students, as the results of Ju & Nan's (2016) study show that there is a significant correlation

between learning motivation and learning outcomes if students learn to use interactive multimedia.

The results of [20] show that including images into structural text information presents significant effects on the

students' outcome and the reduction of cognitive. This is in line with the results of [11]’s research (2016) which

states that interactive multimedia affects the ability to understand the mathematical concepts of students, as well

as the results of [2] which states that there is a significant effect of learning using multimedia on student

learning outcomes.

Based on the above description then the multimedia Coordinate System feasible use in the process of learning

mathematics because it can increase interest and motivation learners learn, as well as activities and learning

outcomes of learners.

3.4. Disseminate

The dissemination stage in this research is done by using interactive multimedia mathematics in the process of

learning which is more widespread, that is by distributing interactive multimedia Coordinate System is in some

junior high school in district / regency in Province of Gorontalo.

4. CONCLUSION

Based on the results of research and discussion above, the conclusion in this research are: (1) Multimedia

interactive mathematics Coordinate system valid according to expert assessment, so feasible to be used in the

learning process, (2) Multimedia interactive mathematics material Coordinate system practical use in learning

process, where the results of interviews with teachers and learners obtained multimedia information Coordinate

System is easy to use and can improve the response of learners in learning. In addition, the implementation of

learning by using multimedia mathematics Coordinate system is in the criteria very well, (3) Multimedia

mathematics material Coordinate system effectively used in the learning process, which based on observations,

average percentage of learning activities for the class of experiments is limited to 89.75% and field trial class of

94.87%. The percentage of student activity for the limited test class was 89.75% and the average percentage for

the field trial class was 94.87%, both of which were on very good criteria. Furthermore, based on the test of

learning results obtained students' classical completeness for the limited trial class 87.50% and for the field trial

class obtained an average percentage of 89.33% with very good criteria, (4) Can apply the character of

discipline, honest, res+ponsible, work same in grade VIII SMP.
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Arabia); instant cash, Altaif  Money Transfer (can be used for authors from Iraq).

A. PayPal: 

PayPal is the safer, easier way to pay. You can use your credit card (including Visa, 
MasterCard, American Express, Discover, JCB, Diner's Club and EnRoute.) without exposing 
your account numbers. PayPal is available in 203 countries around the world; check your 
country using the following link https://www.paypal.com/en/webapps/mpp/country-
worldwide?locale.x=en_JO 

Publication fees in US Dollar ($ 105  +  14 (transfer fees) =119 US Dollar) ). 

To finish the payment using PayPal use any one from the following options: 

A- logging in to your account at the journal site then follow the following steps: 

1- Go the the IJSBAR journal site and sign in using your user name and password: you can use the following 
link: http://gssrr.org/index.php?journal=JournalOfBasicAndApplied&page=login 

2- After you login to your account; click on your active submission; then click on “PAY TO PUBLISH” which can 
be found next to your paper title. 

3- Follow the instructions to complete the payment. 
4- After completing the payment please send us a notification to editorijsbar2@gssrr.org along with the following 

information: 
a- Sender's First and Last Name 
b-  Article title. 

http://www.gssrr.org/pictures/IJSBAR%20template.docx
http://www.gssrr.org/pictures/IJSBAR%20Copyright%20form.docx
mailto:editorijsbar2@gssrr.org
https://www.paypal.com/en/webapps/mpp/country-worldwide?locale.x=en_JO
https://www.paypal.com/en/webapps/mpp/country-worldwide?locale.x=en_JO
http://gssrr.org/index.php?journal=JournalOfBasicAndApplied&page=login
mailto:editorijsbar2@gssrr.org
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B- You can ask us to send you direct payment email from paypal to pay the fees directly without 
logging into your account. 

C- you can pay directly to the following email moanassar@yahoo.com using paypal website: 
https://www.paypal.com/  

Note: if you do not have any credit card that can be used to pay online via paypal, then you can ask a 
friend of you or a family member to use his card to pay the fees for you from inside your country or from any 
country around the world. Also you can go to your local bank and ask them to issue a special type of cards 
that can be used to pay online on the internet; those cards does not need you to have an account in the bank; 
such cards called  Visa Electron Prepaid Card , or internet Prepaid shopping cards, or internet shopping 
cards.  

B. Shift Money Transfer 

Note: you can use the following link ( https://www.shift-sg.com/location-inquiry  ); copy and paste the link into 
your browser. Note: use the internet explorer or the edge browsers since the site of shift have issues at google 
chrome browser ) to find Shift Money Transfer agents in your country by choosing the name of your country then 
the city then press the “find agent” button. 

Receiver Name (In favor of): Mohammad Othman Nassar (Note: first name: Mohammad, second name (father 
name): Othman. Family name (last name (surname): Nassar) 
Shipping Address (country name): Jordan (Hashemite Kingdom of Jordan). 
Identity card number: 9751020122 
Phone: 00962788780593 

After transferring money, provide us the following information via E-mail at editorijsbar2@gssrr.org  : 
-Secret number for the transfer. 
-Sender's First and Last Name, 
-Amount 
-Article title. 

C. MoneyGram:

This payment method is no longer available option to be used to pay the fees for your paper publication. We have 
postponed this method until further notification; all payments that will be sent by this method will be rejected by us. 
If it is the only available method for your country then contact us again to guide you how to pay. This method will 
be available in limited cases; please be advised that using MoneyGram and Western Union may result in delaying 
the publication of the paper to get the approval by the authorities in our country. If exception is needed to use 
MoneyGram or Western Union then the author must contact us to guide him about how to pay the fees. We are sorry 
for this policy change to satisfy the new regulations from the authorities in our country regarding the use of the 
mentioned methods; the new regulations prohibited us from accepting payments throw MoneyGram and western 
Union unless we get an approval from the authorities.  

Kindly use the other available payment methods that were sent to you with the acceptance letter (paypal, 
Moneygram, Shift, express money, Cash Express, Instant Cash, Altaif Money Transfer, bank to bank, etc..). 

D. Xpress money: 

Note: you can use the following link (   http://www.xpressmoney.com/gl/en/find-an-agent.html       copy and 
paste the link into your browser) to find Xpress money agents in your country by choosing the name of 
your country then the city then press the locate button. 

mailto:moanassar@yahoo.com
https://www.paypal.com/
https://www.shift-sg.com/location-inquiry
mailto:editorijsbar2@gssrr.org
http://www.xpressmoney.com/gl/en/find-an-agent.html
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Receiver Name (In favor of): Mohammad Othman Nassar (Note: first name: Mohammad, second name (father 
name): Othman. Family name (last name (surname)): Nassar) 
Shipping Address (country name): Jordan (Hashemite Kingdom of Jordan). 
Identity card number: 9751020122 
Phone: 00962788780593 
 
After transferring money, provide us the following information via E-mail at editorijsbar2@gssrr.org  : 
16 digit X-Pin number 
Sender's First and Last Name, 
Amount 
Article title. 
 

 
 

E.  Cash Express  
 
Note: you can use the following link (   http://www.cashexpress.com/findagent.php  copy and paste the 
link into your browser) to find Cash Express agents in your country by choosing the name of your country 
then the city then press the locate Agent button. 
 
Receiver Name (In favor of): Mohammad Othman Nassar (Note: first name: Mohammad, second name (father 
name): Othman. Family name (last name (surname): Nassar) 
Shipping Address (country name): Jordan (Hashemite Kingdom of Jordan). 
Identity card number: 9751020122 
Phone: 00962788780593 
 
After transferring money, provide us the following information via E-mail at editorijsbar2@gssrr.org  : 
CE-9 digits number. 
Sender's First and Last Name, 
Amount 
Article title. 
 

F. Instant Cash 
 
Note: you can use the following link (   http://www.instantcashworldwide.com/ournetwork.asp   copy and 
paste the link into your browser) to find Instant Cash agents in your country by choosing the name of your 
country then the city then press the locate Agent button. 
 
Receiver Name (In favor of): Mohammad Othman Nassar (Note: first name: Mohammad, second name (father 
name): Othman. Family name (last name (surname): Nassar) 
Shipping Address(country name): Jordan (Hashemite Kingdom of Jordan). 
Identity card number: 9751020122 
Phone: 00962788780593 
 
After transferring money, provide us the following information via E-mail at editorijsbar2@gssrr.org  : 
ICTC Number. 
Sender's First and Last Name, 
Amount 
Article title. 
 

G. Altaif Money Transfer (شركة الطیف للتحویل المالي)  suitable for transfers from Iraq with low transfer fees 
compared to other methods: 

  
Note: you can use the following link (   http://money.altaif.co/en/branches/inside-iraq/    copy and paste the 
link into your browser) to find Altaif Money Transfer in Iraq. 
 
Receiver Name (In favor of): Mohammad Othman Nassar (Note: first name: Mohammad, second name (father 
name): Othman. Family name (last name (surname): Nassar) 

mailto:editorijsbar2@gssrr.org
http://www.cashexpress.com/findagent.php
mailto:editorijsbar2@gssrr.org
http://www.instantcashworldwide.com/ournetwork.asp
mailto:editorijsbar2@gssrr.org
http://money.altaif.co/en/branches/inside-iraq/
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Shipping Address (country name): Jordan (Hashemite Kingdom of Jordan). 
Identity card number: 9751020122 
Phone: 00962788780593 
 
After transferring money, provide us the following information via E-mail at editorijsbar2@gssrr.org  : 
5 digit secret Number. 
Sender's First and Last Name, 
Amount 
Article title. 

 
 

 
H. Western Union: 
 
This payment method is no longer available option to be used to pay the fees for your paper publication. We have 
postponed this method until further notification; all payments that will be sent by this method will be rejected by us. 
If it is the only available method for your country then contact us again to guide you how to pay. This method will 
be available in limited cases; please be advised that using MoneyGram and Western Union may result in delaying 
the publication of the paper to get the approval by the authorities in our country. If exception is needed to use 
MoneyGram or Western Union then the author must contact us to guide him about how to pay the fees. We are sorry 
for this policy change to satisfy the new regulations from the authorities in our country regarding the use of the 
mentioned methods; the new regulations prohibited us from accepting payments throw MoneyGram and western 
Union unless we get an approval from the authorities.  
 
Kindly use the other available payment methods that were sent to you with the acceptance letter (paypal, 
Moneygram, Shift, express money, Cash Express, Instant Cash, Altaif Money Transfer, bank to bank, etc..). 
 
 
 
 

I. Al Rajhi Bank (مصرف الراجحي) suitable for transfers from Saudi Arabia with low transfer fees 
compared to other methods: 

  
Note: Al Rajhi Bank provides “Express Money transfers” that can be used to transfer money to us based on 
the following information: 
 
Receiver Name (In favor of): Mohammad Othman Nassar (Note: first name: Mohammad, second name (father 
name): Othman. Family name (last name (surname): Nassar) 
Shipping Address(country name): Jordan (Hashemite Kingdom of Jordan). 
Identity card number: 9751020122 
Phone: 00962788780593 
 
After transferring money, provide us the following information via E-mail at editorijsbar2@gssrr.org  : 
16 digit secret Number. 
Sender's First and Last Name, 
Amount 
Article title. 
 
 

J. Bank To Bank Transfer Information: 
 
Important Note:  
 
1- Bank to bank payments will cost authors more than the other payments options; this is 

because the multi fee deduction by the chain of banks included in the transfer process; this chain includes your bank 
within your country to a third party bank called “correspondent bank”  (they will cut about 20 USD); then to our bank 
(they will cut 10 USD) ( so each bank will cut his fee from the total transfer amount), so in order to receive 105 USD  
from you, you should send 135 USD + your bank transfer fees (usually about 15-25 USD ). 

mailto:editorijsbar2@gssrr.org
mailto:editorijsbar2@gssrr.org
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Important Note: Kindly make sure that you pay the full amount (135 dollar + Your bank transfer fees 
(usually about 15-25 USD).  

1- Account Details for the Company: 

• Swift Code: HBHOJOAXXXX.

• IBAN number (Account No.):    JO73 – HBHO – 0540 - 0001 – 1443 – 2300 – 1010 – 01
• Payment Purpose Code is (0803:  Information Technology Services)

(IBAN number and Payment Purpose Code MUST be added within the bank transfer document; and they must 

be 100% correct; otherwise the transfer will be rejected by our bank). 

• Country: Jordan (Hashemite kingdom of Jordan)

• Bank Name: The Housing Bank for Trade & Finance

• Bank Branch name: Housing Bank for Trade & Finance / Al Mafraq branch, Branch Code is (054).

• Account Title (Name of Payee (receiver) (company name)): “Mohammad Nassar for Researches”

Note: the account title must be written exactly as it is without any additions or removals and exactly 

according to the order given “Mohammad Nassar for Researches”; any changes to the Account Title will
result in returning the payment to the sender.  

After transferring money, please scan the bank transfer document and E-mail it to us at 

editorijsbar2@gssrr.org  with the following information:
1- Sender's First and Last Name 

2- Amount  

3- Article title. 

K. If any other payment method is available for the author in his country and it is not 
mentioned in our payment methods then the author can send us the payment method 
details and get our approval regarding it; the only restriction regarding this is the 
ability of the proposed payment method to deliver the money to us in our country 
Jordan.  

L. Let a friend of yours or a family member from another country to make the payment 
for you (this option is suitable for authors from countries that have only bank to bank for money transfer which
is costly option for the authors)using any option from the previous options (A, B,C, D, E, F, G, 
H, I, J, and K). 

mailto:editorijsbar2@gssrr.org
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If the above requirements are met (send the final paper + copyright agreement form 

filled + payment) the paper will be included in the current volume. And we will 

issue the official acceptance letter. 

Please strictly adhere to the format specified in the journal template while 

preparing your final paper. If you have any problem in preparing the final paper, 

please feel free to contact us via editorijsbar2@gssrr.org .

Finally, we would like to further extend our congratulations to you.

Yours sincerely,

IJSBAR editorial board
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Abstract

This research aims to develop interactive multimedia application of Coordinate System-based on the
strengthening of Grade VIII Junior High students’ characters. The development model used in this study refers
to the 4-D model proposed by Thiagarajan, Semmel and Semmel consisting of Define, Design, Develop, and
Disseminate stages. Product development was tested on 20 students and field test was conducted in three junior
high schools namely SMPN 3 Gorontalo, SMPN 1 Kabila Bone Bolango District and SMPN 11 Gorontalo City.
The results of this study indicate that interactive multimedia Coordinate System that has been developed: (1)
Categorized valid and feasible according to the expert; (2) Multimedia interactive coordinate system is easy to
use and improves learners' response in learning. In addition, the implementation of learning by using multimedia
coordinate system is in very good criteria, (3) Multimedia can improve the activity and learning outcomes of
learners which based on observations obtained the percentage of student activities by 89.75% for limited and
average trial class percentage for the field trial class of 94.87% with very good criteria. Students' learning
outcomes provide classical completeness data for the limited trial class of 87.50% and field trial classes obtained
by an average percentage of 89.33% with very good criteria, (4) Improving character based on the above, the
interactive Multimedia coordinate system developed has been said to be valid, practical and effective so that it
can be used in the process of Mathematics learning at grade VIII Junior High School.

Keywords: Interactive Multimedia; Coordinate System; Character Education; Validation
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1. Introduction

Education is a conscious effort to develop the potential of learners optimally. In addition, education has a

function to develop cultural values   and character. Therefore, cultural education and character of the nation is at

the core of an educational process. The process of developing the values   on which the character is based will

require an ongoing process to be carried out through the various curricular currents of the curriculum.

In character education in schools, all components must be integrated, i.e. the content of the curriculum, learning

process and assessment. Character education can be attributed to the advancement of science and technology. In

addition, the development of science and technology increasingly encourages renewal efforts in the utilization of

technology results in creative and innovative learning process to achieve learning objectives. The development

of technology in education brings a positive impact for teachers and learners as well as other educational tools.

Technological aspects have also been incorporated into the school curriculum as an effort to cultivate and foster

positive interests and attitudes toward technological developments. The intended technology is a learning media

technology that becomes one of the important components in the learning process.

Author in [21] stated that learning media is a tool that allows learners to understand and understand a concept

easily. Furthermore, some scholars suggest that an abstract mathematical object is a difficulty faced by students

in learning mathematics. Mathematical concepts can be understood easily if it is concrete so that appropriate

media selection is required, one of which is the interactive multimedia of mathematics learning.

According to the authors in [9], multimedia composed of computer platforms, Mayer [12] defines interactive

multimedia as a medium that represents material to in the form of verbal and nonverbal words as well as both

static and dynamic images. The researchers in [8] explained that the use of audio and visuals that will help

students learn more from the computer screen. Furthermore, according to [4] the use of interactive multimedia

can make the learning process more interesting, interactive, the amount of teaching time can be reduced, the

quality of learners can be improved and teaching and learning process can be done anywhere and anytime, and

learning attitudes of learners can be improved , in addition, the use of multimedia has significance in improving

the quality of learning and also improves students’ learning attitudes [1]. The use of multimedia and learning

resources in the learning process of mathematics will open up greater opportunities for the creation of effective

learning and learning conditions, as proposed by [3] which suggests that learning mathematics using interactive

multimedia produces better mathematics learning achievement than with learning conventional. Some research

results show that interactive multimedia can improve learning outcomes of learners throughout the education

level. Among these are the results of [7] study which states that the effectiveness test results show that the

students' mathematics learning outcomes using interactive multimedia are better than students who do not use

interactive multimedia learning. These results are supported by [10] which states that multimedia can facilitate

students in understanding the lessons and implement knowledge in math problems or exercises.
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In fact, although interactive multimedia learning can improve students' learning outcomes, nevertheless

multimedia learning of mathematics is still rarely used in the learning process, due to limited availability of

multimedia learning itself. Therefore, through this research, the researcher develops an interactive multimedia

based on character education of Mathematics of Coordinate System, which through multimedia is not only

become a media of mathematics learning that can improve the response and learning result of learners but also

can be used as a means to instill the participant character educated early on.

2. Research Methodology

The development model that will be used to develop multimedia learning in this research is [16] model known

as Four-D Model (Model 4-D) consisting of 4 stages: define, design, develop, and disseminate. The product

developed in this research is multimedia material coordinate system based on character education. This research

has been conducted for one year starting from February 2018 and completed in February 2019, where the test

phase was conducted on 20 students and field test was conducted in three junior high schools namely SMPN 3

Gorontalo, SMPN 1 Kabila Bone Bolango District and SMPN 11 Kota Gorontalo. The instruments used in this

study are: 1) expert validation sheet to assess the validity of multimedia coordinate system, where the validation

is done by four experts, consisting of two mathematics education experts and two media instructional experts, 2)

interview guidance to get response data of interest and learners' motivation about the application of multimedia

coordinate system in learning, 3) observation sheet of learning implementation using multimedia coordinate

system, 4) observation sheet of learners activity, 5) test of learning result. Data analysis in this study as

described as follows:

1.1 Validity Analysis

Expert validation results are analyzed by referring to the validation criteria shown in Table 1.

Table 1: Validation criteria

Average Validation

Criteria

4.44 – 3.375 Highly Valid

3.75 -3.00 Valid

[15]

Based on the above table, the interactive multimedia in the learning can be used if it meets the valid or highly

valid criteria based on expert judgment.

1.2 Analysis of Teacher Response and Learners, and the Implementation of Learning Process

The response of teachers and learners is obtained from interviews. Data of interview result of teacher and

learner are analyzed, then result of interview each indicator is made conclusion. Assessment of learning

implementation is done by matching result of average total score given with criterion as follows:
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Table 2: Criteria of learning implementation

Score Range Interpretation

86% - 100% Very Good

76% - 85% Good

66% - 75 % Enough

56% - 65% Not good

0% - 55% Not very good

[15]

1.3 Analysis of Learning Activities and Learning Outcomes

Activity assessment of learners is done by matching the average results of the total score obtained with the

criteria in Table 2. Similarly, for the learners' learning results are analyzed by referring to the individual mastery

of 80% and classical completeness of 85% of learners achieve minimal mastery criteria, after it is converted to

criteria as shown in Table 2.

3. Finding and Discussion

This research produces product of interactive multimedia "coordinate system" for grade VIII Junior High. This

development is carried out by stages referring to the FOUR-D development model as follows:

3.1. Define

At this stage, it is done an analysis of the results of interviews with teachers, where required the development of

multimedia learning, especially for subjects Mathematics. Multimedia developed contains learning materials

about the Coordinate System. The developed multimedia is designed to provide interactive effects on the child

in learning to understand the Coordinate System, in addition also through this interactive multimedia embedded

character values, for example.

3.2. Design

It is created of multimedia coordination system based on character education in this phase. In addition, a

multimedia validation sheet was developed, interview guides to obtain response data in the form of interest and

motivation of learners, observation sheet of learning implementation, activity observation sheet of learners, and

test of learning result. The following are given some multimedia display images that have been developed.
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3.3.

Figure 1: Interactive multimedia display

The interactive multimedia dish Coordinate System has several functions among them.

3.2.1. Tutorial

This presentation format is a multimedia learning in the delivery of material done in tutorial. Information that

contains an explanation of a concept presented either silent or moving images and graphics. In general, the

tutorial stage of the coordinate system material includes 1) Introduction, 2) Presentation of Information /

material, 3) Simple examples and problem solving, 4) Questions and response responses, and 5) Conclusions. In

the learning interaction in the form of tutorials, information and knowledge are communicated in such a way as

when teachers present instruction to learners.

3.2.2. Practice and Exercise

This format is intended to train learners to have skills or deepen the concept of coordinate system. The program

provides a series of questions or questions that are usually displayed at random, so that each time the questions /

questions that are displayed are always different or have different combinations. The program also comes with

correct answers, complete with explanations. At the end of the learner can see the final score achieved, as an

indicator to measure the level of success in solving the questions posed.

3.2.3. Simulation

Multimedia learning with this format tries to match dynamic processes that occur in the real world, such as

simulate the position of the point with another point as a representation of two objects and real-world issues that

are relevant.

3.2.4. Game
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This format is designed to increase the interest of learners so that the concept can be absorbed well and increase

knowledge and skills. Another goal is to bring a fun atmosphere in some form of game types, chess games and

maps. Through this format is expected to occur learning activities while playing.

3.3. Develop

3.3.1. Expert Validation

Multimedia validation and learning tools The Coordinate System contains several assessment parameters in

terms of construction, content and language, readability and appearance. Validation results obtained in the form

of qualitative suggestions and assessment sheets. Qualitative advice is used as a reference to revise the

multimedia of mathematics learning and other learning tools. After revised the experts fill out the assessment

sheet with the following assessment results.

Table 3: Results of tool coordinate learning system validation

Learning media Assessment

category

Feasible/not

Comic Highly Valid Feasible

Syllabus Highly Valid Feasible

Lesson Plan Highly Valid Feasible

Worksheet Highly Valid Feasible

Teaching Material Valid Feasible

Learning Outcomes Assessment Valid Feasible

Based on the above table it can be seen that in general the learning media of comic IPA and other learning

devices are in very valid category, so it is feasible to be used in the learning process.

3.3.2. Product Trials

3.3.2.1. Response and implementation of learning process using multimedia Coordinate System

The results of interviews with teachers and learners show that multimedia learning mathematics material

Coordinate System is easy to use in the learning process. The Author in [13] suggested that one of the learning

process can improve student understanding, enthusiasm, class attendance and satisfaction, This shows that when

students provide environhed enriched by different senses, students learn more easily and effectively.

Instructional materials can address students with different characteristics and opportunities to learn in their own

learning and speed [5]. is in line with the results of interviews on learners who explain that multimedia learning

mathematics Coordinate System can increase interest and motivation of learners in the learning process.

Paseleng and Arfiyani stated that the interactive multimedia-based learning media provide a positive influence

on the formation of student interest in learning, especially mathematics subjects. This is supported by [14] who

recommends it was found that the acquired retention was better in the case of interactive multimedia.
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In terms of process implementation obtained the percentage of learning activities using the Multimedia

Coordinate System as shown in Table 4 below.

Table 4: Percentage of average learning enforcement

Class Percentage of

learning

performance

(%)

Criteria

Trial 88.33% Very Good

Field trial 91.67% Very Good

3.3.2.2. Activities and Learning Outcomes

Activity of learners observed in the learning process consists of 5 general categories namely readiness of

students to receive lessons, enthusiasm of students in learning activities, student activities in the use of

multimedia, and student participation in making conclusions. Percentage of observation results of learners’

activity can be seen in the following table:

Table 5: Average percentage of students’ activities

Class Percentage of

students’

Activities (%)

Criteria

Trial 89,75 % Very Good

Field trial 94,87 % Very Good

Based on Table 5 it can be seen that the activity of students in the learning process using interactive multimedia

is in very good criteria, it shows that the use of interactive multimedia in the learning process can increase the

students' activity, as stated by the researchers in [19]. Students in the e-learning environments that provided

interactive videos achievable higher learning performance and a higher level of learner satisfaction than those in

other settings. However, students who used the e-learning environment that provided non-interactive video did

not improve either. The findings suggest that it may be important to integrate interactive instructional video into

e-learning systems. Student learning outcomes depend on the learning design and student activities (Wardani,

et.al. 2017). Through instructional design using multimedia interactive as well as criteria of student learning

activities as shown in Table 5, the learning results obtained as shown in Table 6.

Table 6: Average percentage of students’ learning outcomes

Class Mastery of

classical

learning

Criteria
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outcomes (%)

Limited Trial 87,50 % Very Good

Field Test 89,33 % Very Good

Table 6 shows that learners 'learning outcomes are at very good criteria, meaning that the use of interactive

multimedia contributes positively to improving learners' learning outcomes in the learning process, because

through interactive multimedia learners will be more motivated in learning that has an effect on improving

learning outcomes students, as the results of Ju & Nan's (2016) study show that there is a significant correlation

between learning motivation and learning outcomes if students learn to use interactive multimedia.

The results of [20] show that including images into structural text information presents significant effects on the

students' outcome and the reduction of cognitive. This is in line with the results of [11]’s research (2016) which

states that interactive multimedia affects the ability to understand the mathematical concepts of students, as well

as the results of [2] which states that there is a significant effect of learning using multimedia on student

learning outcomes.

Based on the above description then the multimedia Coordinate System feasible use in the process of learning

mathematics because it can increase interest and motivation learners learn, as well as activities and learning

outcomes of learners.

3.4. Disseminate

The dissemination stage in this research is done by using interactive multimedia mathematics in the process of

learning which is more widespread, that is by distributing interactive multimedia Coordinate System is in some

junior high school in district / regency in Province of Gorontalo.

4. CONCLUSION

Based on the results of research and discussion above, the conclusion in this research are: (1) Multimedia

interactive mathematics Coordinate system valid according to expert assessment, so feasible to be used in the

learning process, (2) Multimedia interactive mathematics material Coordinate system practical use in learning

process, where the results of interviews with teachers and learners obtained multimedia information Coordinate

System is easy to use and can improve the response of learners in learning. In addition, the implementation of

learning by using multimedia mathematics Coordinate system is in the criteria very well, (3) Multimedia

mathematics material Coordinate system effectively used in the learning process, which based on observations,

average percentage of learning activities for the class of experiments is limited to 89.75% and field trial class of

94.87%. The percentage of student activity for the limited test class was 89.75% and the average percentage for

the field trial class was 94.87%, both of which were on very good criteria. Furthermore, based on the test of

learning results obtained students' classical completeness for the limited trial class 87.50% and for the field trial

class obtained an average percentage of 89.33% with very good criteria, (4) Can apply the character of

discipline, honest, res+ponsible, work same in grade VIII SMP.
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Abstract 

This research aims to develop interactive multimedia application of Coordinate System-based on the 

strengthening of Grade VIII Junior High students’ characters. The development model used in this study refers 

to the 4-D model proposed by Thiagarajan, Semmel and Semmel consisting of Define, Design, Develop, and 

Disseminate stages. Product development was tested on 20 students and field test was conducted in three junior 

high schools namely SMPN 3 Gorontalo, SMPN 1 Kabila Bone Bolango District and SMPN 11 Gorontalo City. 

The results of this study indicate that interactive multimedia Coordinate System that has been developed: (1) 

Categorized valid and feasible according to the expert; (2) Multimedia interactive coordinate system is easy to 

use and improves learners' response in learning. In addition, the implementation of learning by using multimedia 

coordinate system is in very good criteria, (3) Multimedia can improve the activity and learning outcomes of 

learners which based on observations obtained the percentage of student activities by 89.75% for limited and 

average trial class percentage for the field trial class of 94.87% with very good criteria.  
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Students' learning outcomes provide classical completeness data for the limited trial class of 87.50% and field 

trial classes obtained by an average percentage of 89.33% with very good criteria, (4) Improving character based 

on the above, the interactive Multimedia coordinate system developed has been said to be valid, practical and 

effective so that it can be used in the process of Mathematics learning at grade VIII Junior High School. 

Keywords: Interactive Multimedia; Coordinate System; Character Education; Validation. 

1. Introduction 

Education is a conscious effort to develop the potential of learners optimally. In addition, education has a 

function to develop cultural values and character. Therefore, cultural education and character of the nation is at 

the core of an educational process. The process of developing the values on which the character is based will 

require an ongoing process to be carried out through the various curricular currents of the curriculum.  

In character education in schools, all components must be integrated, i.e. the content of the curriculum, learning 

process and assessment. Character education can be attributed to the advancement of science and technology. In 

addition, the development of science and technology increasingly encourages renewal efforts in the utilization of 

technology results in creative and innovative learning process to achieve learning objectives. The development 

of technology in education brings a positive impact for teachers and learners as well as other educational tools. 

Technological aspects have also been incorporated into the school curriculum as an effort to cultivate and foster 

positive interests and attitudes toward technological developments. The intended technology is a learning media 

technology that becomes one of the important components in the learning process.  

Author in [21] stated that learning media is a tool that allows learners to understand and understand a concept 

easily. Furthermore, some scholars suggest that an abstract mathematical object is a difficulty faced by students 

in learning mathematics. Mathematical concepts can be understood easily if it is concrete so that appropriate 

media selection is required, one of which is the interactive multimedia of mathematics learning. 

According to the authors in [9], multimedia composed of computer platforms, Mayer [12] defines interactive 

multimedia as a medium that represents material to in the form of verbal and nonverbal words as well as both 

static and dynamic images. The researchers in [8] explained that the use of audio and visuals that will help 

students learn more from the computer screen. Furthermore, according to [4] the use of interactive multimedia 

can make the learning process more interesting, interactive, the amount of teaching time can be reduced, the 

quality of learners can be improved and teaching and learning process can be done anywhere and anytime, and 

learning attitudes of learners can be improved , in addition, the use of multimedia has significance in improving 

the quality of learning and also improves students’ learning attitudes [1]. The use of multimedia and learning 

resources in the learning process of mathematics will open up greater opportunities for the creation of effective 

learning and learning conditions, as proposed by [3] which suggests that learning mathematics using interactive 

multimedia produces better mathematics learning achievement than with learning conventional. Some research 

results show that interactive multimedia can improve learning outcomes of learners throughout the education 

level. Among these are the results of [7] study which states that the effectiveness test results show that the 
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students' mathematics learning outcomes using interactive multimedia are better than students who do not use 

interactive multimedia learning. These results are supported by [10] which states that multimedia can facilitate 

students in understanding the lessons and implement knowledge in math problems or exercises. 

In fact, although interactive multimedia learning can improve students' learning outcomes, nevertheless 

multimedia learning of mathematics is still rarely used in the learning process, due to limited availability of 

multimedia learning itself. Therefore, through this research, the researcher develops an interactive multimedia 

based on character education of Mathematics of Coordinate System, which through multimedia is not only 

become a media of mathematics learning that can improve the response and learning result of learners but also 

can be used as a means to instill the participant character educated early on. 

2.  Research Methodology 

The development model that will be used to develop multimedia learning in this research is [16] model known 

as Four-D Model (Model 4-D) consisting of 4 stages: define, design, develop, and disseminate. The product 

developed in this research is multimedia material coordinate system based on character education. This research 

has been conducted for one year starting from February 2018 and completed in February 2019, where the test 

phase was conducted on 20 students and field test was conducted in three junior high schools namely SMPN 3 

Gorontalo, SMPN 1 Kabila Bone Bolango District and SMPN 11 Kota Gorontalo. The instruments used in this 

study are: 1) expert validation sheet to assess the validity of multimedia coordinate system, where the validation 

is done by four experts, consisting of two mathematics education experts and two media instructional experts, 2) 

interview guidance to get response data of interest and learners' motivation about the application of multimedia 

coordinate system in learning, 3) observation sheet of learning implementation using multimedia coordinate 

system, 4) observation sheet of learners activity, 5) test of learning result. Data analysis in this study as 

described as follows:  

1.1 Validity Analysis  

Expert validation results are analyzed by referring to the validation criteria shown in Table 1. 

Table 1: Validation criteria 

Average  Validation 

Criteria 

4.44 – 3.375 Highly Valid 

3.75 -3.00 Valid 

Reference [15] 

Based on the above table, the interactive multimedia in the learning can be used if it meets the valid or highly 

valid criteria based on expert judgment. 
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1.2 Analysis of Teacher Response and Learners, and the Implementation of Learning Process 

The response of teachers and learners is obtained from interviews. Data of interview result of teacher and 

learner are analyzed, then result of interview each indicator is made conclusion. Assessment of learning 

implementation is done by matching result of average total score given with criterion as follows: 

Table 2: Criteria of learning implementation 

Score Range  Interpretation 

86% - 100% Very Good 

76% - 85% Good 

66% - 75 % Enough 

56% - 65% Not good 

0%  - 55% Not very good 

Reference [15] 

1.3 Analysis of Learning Activities and Learning Outcomes 

Activity assessment of learners is done by matching the average results of the total score obtained with the 

criteria in Table 2. Similarly, for the learners' learning results are analyzed by referring to the individual mastery 

of 80% and classical completeness of 85% of learners achieve minimal mastery criteria, after it is converted to 

criteria as shown in Table 2.  

3. Finding and Discussion 

This research produces product of interactive multimedia "coordinate system" for grade VIII Junior High. This 

development is carried out by stages referring to the FOUR-D development model as follows: 

3.1 Define  

At this stage, it is done an analysis of the results of interviews with teachers, where required the development of 

multimedia learning, especially for subjects Mathematics. Multimedia developed contains learning materials 

about the Coordinate System. The developed multimedia is designed to provide interactive effects on the child 

in learning to understand the Coordinate System, in addition also through this interactive multimedia embedded 

character values, for example.  

3.2 Design  

It is created of multimedia coordination system based on character education in this phase. In addition, a 

multimedia validation sheet was developed, interview guides to obtain response data in the form of interest and 

motivation of learners, observation sheet of learning implementation, activity observation sheet of learners, and 
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test of learning result. The following are given some multimedia display images that have been developed.  

 

 

Figure 1: Interactive multimedia display 

The interactive multimedia dish Coordinate System has several functions among them. 

3.2.1 Tutorial  

This presentation format is a multimedia learning in the delivery of material done in tutorial. Information that 

contains an explanation of a concept presented either silent or moving images and graphics. In general, the 

tutorial stage of the coordinate system material includes 1) Introduction, 2) Presentation of Information / 

material, 3) Simple examples and problem solving, 4) Questions and response responses, and 5) Conclusions. In 

the learning interaction in the form of tutorials, information and knowledge are communicated in such a way as 

when teachers present instruction to learners.  

3.2.2 Practice and Exercise 

This format is intended to train learners to have skills or deepen the concept of coordinate system. The program 

provides a series of questions or questions that are usually displayed at random, so that each time the questions / 

questions that are displayed are always different or have different combinations. The program also comes with 

correct answers, complete with explanations. At the end of the learner can see the final score achieved, as an 

indicator to measure the level of success in solving the questions posed.  

3.2.3 Simulation 

Multimedia learning with this format tries to match dynamic processes that occur in the real world, such as 
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simulate the position of the point with another point as a representation of two objects and real-world issues that 

are relevant. 

3.2.4 Game 

This format is designed to increase the interest of learners so that the concept can be absorbed well and increase 

knowledge and skills. Another goal is to bring a fun atmosphere in some form of game types, chess games and 

maps. Through this format is expected to occur learning activities while playing. 

3.3 Develop  

3.3.1 Expert Validation 

Multimedia validation and learning tools The Coordinate System contains several assessment parameters in 

terms of construction, content and language, readability and appearance. Validation results obtained in the form 

of qualitative suggestions and assessment sheets. Qualitative advice is used as a reference to revise the 

multimedia of mathematics learning and other learning tools. After revised the experts fill out the assessment 

sheet with the following assessment results. 

Table 3: Results of tool coordinate learning system validation 

Learning media  Assessment  

category 

Feasible/not 

Comic Highly Valid Feasible 

Syllabus Highly Valid Feasible 

Lesson Plan Highly Valid Feasible 

Worksheet Highly Valid Feasible 

Teaching Material Valid Feasible 

Learning Outcomes Assessment Valid Feasible 

 

Based on the above table it can be seen that in general the learning media of comic IPA and other learning 

devices are in very valid category, so it is feasible to be used in the learning process. 

3.3.2 Product Trials 

3.3.2.1 Response and implementation of learning process using multimedia Coordinate System 

The results of interviews with teachers and learners show that multimedia learning mathematics material 

Coordinate System is easy to use in the learning process. The Author in [13] suggested that one of the learning 

process can improve student understanding, enthusiasm, class attendance and satisfaction, This shows that when 

students provide environhed enriched by different senses, students learn more easily and effectively. 

Instructional materials can address students with different characteristics and opportunities to learn in their own 
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learning and speed [5]. is in line with the results of interviews on learners who explain that multimedia learning 

mathematics Coordinate System can increase interest and motivation of learners in the learning process. 

Paseleng and Arfiyani stated that the interactive multimedia-based learning media provide a positive influence 

on the formation of student interest in learning, especially mathematics subjects. This is supported by [14] who 

recommends it was found that the acquired retention was better in the case of interactive multimedia. 

In terms of process implementation obtained the percentage of learning activities using the Multimedia 

Coordinate System as shown in Table 4 below.  

Table 4: Percentage of average learning enforcement 

Class  Percentage of 

learning 

performance 

(%) 

Criteria 

Trial 88.33% Very Good 

Field trial 91.67% Very Good 

 

3.3.2.2 Activities and Learning Outcomes 

Activity of learners observed in the learning process consists of 5 general categories namely readiness of 

students to receive lessons, enthusiasm of students in learning activities, student activities in the use of 

multimedia, and student participation in making conclusions. Percentage of observation results of learners’ 

activity can be seen in the following table: 

Table 5: Average percentage of students’ activities 

Class  Percentage of 

students’ 

Activities (%) 

Criteria 

Trial 89,75 % Very Good 

Field trial 94,87 % Very Good 

 

Based on Table 5 it can be seen that the activity of students in the learning process using interactive multimedia 

is in very good criteria, it shows that the use of interactive multimedia in the learning process can increase the 

students' activity, as stated by the researchers in [19]. Students in the e-learning environments that provided 

interactive videos achievable higher learning performance and a higher level of learner satisfaction than those in 
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other settings. However, students who used the e-learning environment that provided non-interactive video did 

not improve either. The findings suggest that it may be important to integrate interactive instructional video into 

e-learning systems. Student learning outcomes depend on the learning design and student activities (Wardani, 

et.al. 2017). Through instructional design using multimedia interactive as well as criteria of student learning 

activities as shown in Table 5, the learning results obtained as shown in Table 6. 

Table 6: Average percentage of students’ learning outcomes 

Class  Mastery of 

classical 

learning 

outcomes (%) 

Criteria 

Limited Trial 87,50 % Very Good 

Field Test 89,33 % Very Good 

 

Table 6 shows that learners 'learning outcomes are at very good criteria, meaning that the use of interactive 

multimedia contributes positively to improving learners' learning outcomes in the learning process, because 

through interactive multimedia learners will be more motivated in learning that has an effect on improving 

learning outcomes students, as the results of Ju & Nan's (2016) study show that there is a significant correlation 

between learning motivation and learning outcomes if students learn to use interactive multimedia. 

The results of [20] show that including images into structural text information presents significant effects on the 

students' outcome and the reduction of cognitive. This is in line with the results of [11]’s research (2016) which 

states that interactive multimedia affects the ability to understand the mathematical concepts of students, as well 

as the results of [2] which states that there is a significant effect of learning using multimedia on student 

learning outcomes. 

Based on the above description then the multimedia Coordinate System feasible use in the process of learning 

mathematics because it can increase interest and motivation learners learn, as well as activities and learning 

outcomes of learners. 

3.4 Disseminate 

The dissemination stage in this research is done by using interactive multimedia mathematics in the process of 

learning which is more widespread, that is by distributing interactive multimedia Coordinate System is in some 

junior high school in district / regency in Province of Gorontalo. 

4. Conclusion 

Based on the results of research and discussion above, the conclusion in this research are: (1) Multimedia 
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interactive mathematics Coordinate system valid according to expert assessment, so feasible to be used in the 

learning process, (2) Multimedia interactive mathematics material Coordinate system practical use in learning 

process, where the results of interviews with teachers and learners obtained multimedia information Coordinate 

System is easy to use and can improve the response of learners in learning. In addition, the implementation of 

learning by using multimedia mathematics Coordinate system is in the criteria very well, (3) Multimedia 

mathematics material Coordinate system effectively used in the learning process, which based on observations, 

average percentage of learning activities for the class of experiments is limited to 89.75% and field trial class of 

94.87%. The percentage of student activity for the limited test class was 89.75% and the average percentage for 

the field trial class was 94.87%, both of which were on very good criteria. Furthermore, based on the test of 

learning results obtained students' classical completeness for the limited trial class 87.50% and for the field trial 

class obtained an average percentage of 89.33% with very good criteria, (4) Can apply the character of 

discipline, honest, res+ponsible, work same in grade VIII SMP. 
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