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ABSTRACT 

Learning modality is a way of absorbing information through our senses. Learning modalities are important 

to identify because the potential for successful learning in academics is one of them supported by the right 

learning modalities. The appropriate learning modality will support a person's success in learning and 

achieving good achievements. Machine Learning is a subset of Artificial Intelligence (AI) that can 

understand the structure of data and put that data into models that people can understand and benefit from. 

This study aims to identify a person's learning modality by implementing Machine Learning techniques 

using the Forward Chaining method. Forward Chaining is a method of concluding based on existing data 

or facts that lead to conclusions. Forward Chaining searches from a problem to a solution. The parameters 

used in this study are communication, learning, preferences, memory, and attitudes. The results of the 

identification of modalities are categorized into seven types, namely visual, auditory, kinesthetic, visual-

auditory, auditory-kinesthetic, visual-kinesthetic and visual-auditory-kinesthetic.  
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1. INTRODUCTION 

Learning modality is a person's way of absorbing information through their senses [1]. In general, a 

person uses three sensory preferences, namely based on visual (vision), auditory (hearing), and kinesthetic 

(touch and movement), which is known as the V-A-K modality [2]. At the beginning of the learning 

experience, the first step is to identify a person's modalities, whether they are visual, auditory, or kinesthetic 

(V-A-K) modalities. Learning modalities are very necessary for learning because with this modality a 

person can absorb, then organize and process the information obtained from learning. 

According to Deporter [3], there are three types (modalities) in learning, namely Visual, Auditory and 

Kinesthetic. Visual learners learn through what they see, auditory learners learn through what they hear, 

and kinesthetic learners learn through physical movement and touch. Although in reality, each person learns 

by using these three modalities, at a certain stage most people are more inclined to one of the three 

modalities that dominate. One needs to recognize the learning modality because it will greatly affect the 

selection of the learning method used. The selection of the right learning method is an important factor in 

achieving learning objectives. The use of learning modalities can increase one's concentration in learning 

to increase motivation for achievement which will then affect increasing learning outcomes. 

Several related research focus on the identification of learning modalities. Prasetyo et. al [4] researched 

the selection of learning styles using the Decision Tree method. Soewono et. al [5] developed an expert 

system to identify student learning modalities by implementing the C4.5 algorithm. Ramadandi and Jahring 

[6] conducted a study on the classification of student learning styles using the Naïve Bayes Classifier 

method. Rohani [7] in her final assignment research developed an expert system to determine the modalities 

or learning styles of children. Anwar [8] designed an expert system to determine student learning styles by 

using Forward Chaining in engineering education. Hardiansyah et. al [9] developed an expert system for 

identifying student learning modalities using the Forward Chaining and Certainty Factor methods. 
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In contrast to previous studies, in this study, the identification process of a person's learning modality 

is carried out by applying machine learning using the Forward Chaining method with five measurement 

parameters, namely communication, learning, preferences, memory, and attitudes. Machine learning is a 

type of Artificial Intelligence (AI) that develops computers with the ability to learn without being explicitly 

programmed. Machine learning focuses on developing computer programs that can teach themselves to 

evolve following new data [10]. Meanwhile, the Forward Chaining method is a logical if-then-based 

method. Forward Chaining is a method that has a search strategy that starts the search process from a set of 

data or facts, and from these data a conclusion is sought [11]. 

2. METHODS 

This research was conducted in several stages, namely identification of problem, literature review, data 

collection, needs analysis, process modeling, and testing. 

a. Identification of Problems 

From the identification process, it was found that the problem was how to determine a person's learning 

modality. 

b. Literature Review 

The literature study was carried out by searching for literature related to research, namely literature on 

the implementation of machine learning and forward chaining, and literature on the object of research, 

namely learning modalities. 

c. Data Collection 

Data collection is done through business process documents and interviews with related parties. The 

business process document is in the form of a questionnaire. 

d. Needs Analysis  

Needs analysis aims to determine the data to be used. From the analysis process carried out, it is known 

that the data used are interview/questionnaire data, rule data, and modality characteristic data.  

e. Process Modeling 

The business process modeling for the application of machine learning is made using a flowchart as 

shown in Figure 1. 

f. Testing 

The test carried out is the calculation of the percentage level of accuracy to select the identification 

results that are considered the most appropriate. The level of accuracy is calculated using the formula :  
 

   𝑎𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
∑ 𝑚𝑟

∑ 𝑑𝑟
𝑥 100%        

 (1) 

 
Where: 

∑ mr (match rule) : number of fulfilled rules 

∑ dr (defined rule) : number of specified rules 
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Figure 1. Process modeling of machine learning for identification of learning modalities 

3. RESULTS AND DISCUSSION 

In this study, the identification process of learning modalities was carried out using five measurement 

parameters, namely communication, learning, preferences, memory and attitudes. The measurement 

parameters are presented in Table 1. 

 

Table 1. Measurement parameters 

Code Parameter Value 

c Communication V, A, K 

l Learning V, A, K 

p Preference V, A, K 

m Memory V, A, K 

a Attitude V, A, K 

 

The data set that is used as a comparison against a person's measurement results is defined in the Value 

field. The determination of the rules and modalities used in this study was obtained from experts and some 

related literature. The list of modalities and rules used is presented in Table 2 and Table 3. 

Table 2. Learning modalities 

Code Modality  

M-01 V 

M-02 A 

M-03 K 

M-04 V-A 

M-05 A-K 

M-06 V-K 

M-07 V-A-K 

 

Table 3. Identification rules 

Code Rule 

RULE-01 if cv+lv+pk+mv+av then M1 

RULE-02 if cv+lv+pv+mv+av then M1 

RULE-03 if ck+lv+pv+mv+av then M1 

RULE-04 if cv+la+pa+ma+aa then M2 

RULE-05 if ck+la+pa+ma+aa then M2 
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RULE-06 if ca+la+pa+ma+aa then M2 

RULE-07 if ck+lk+pa+ma+ak then M5 

RULE-08 if ca+la+pv+ma+av then M4 

RULE-09 if ck+lv+pk+mv+av then M6 

To get the identification results, based on the flow in the modeling process shown in Figure 1, the test 

result data (facts) as training data are compared with the previously defined rules by looking at the data set. 

If the facts meet the conditions of the IF requirements, the rule is executed and will produce a new fact (the 

THEN section) in the form of identification results that contain details of a person's learning modality. The 

test to find the percentage of accuracy in the process of identifying learning modalities is calculated using 

equation (1). The data for the measurement of the modality parameters carried out are presented in Table 

4. This data was obtained from the results of filling out a questionnaire form to determine the condition of 

a person's characteristics seen from the five parameters measured, namely communication, learning, 

preferences, memory, and attitudes. 

Table 4. Data for testing learning modalities 

Person 
Parameter Modality 

Identification  Communication Learning Preference Memory Attitude 

1 V V K V V V 

2 V V V V V V 

3 K V K V V V-K 

4 V A A A A A 

5 K K A V-A-K A A 

6 K K A A K A-K 

From Table 4, it can be seen that for the conditions of the data being tested, the test scenario for 6 

respondents met the conditions of 5 rules, namely RULE-01, RULE-02, RULE-04, RULE-07 and RULE-

09. By using the percentage accuracy formula in equation (1), for the data from the identification of learning 

modalities in this study, an accuracy of 83.3% was obtained from the calculation: 
 

𝑎𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
5

6
𝑥 100% = 83.3% 

4. CONCLUSION 

Based on the design and testing in this study, it can be concluded that the processing of parameter 

measurement data can lead to several rules in obtaining identification results. Parameter measurement data 

will be compared with default data (data set). Getting a sufficiently high percentage of accuracy means that 

the resulting identification is close to the predefined rules. 

This research still has limitations that can be used as a basis for further research development, including 

the development of a learning modality identification process using methods or algorithms other than 

forward chaining and adding a more complex knowledge base. 

ACKNOWLEDGMENT  

I thank and appreciate the Faculty of Engineering-Universitas Sarjanawiyata Tamansiswa which has 

organized this International Conference as one of the support for research facilities. 

REFERENCES 

Websites 



INTERNATIONAL CONFERENCE ON SUSTAINABLE ENGINEERING AND TECHNOLOGY 
ENGINEERING AND TECHNOLOGY INNOVATION FOR SUSTAINABILITY ǀ Yogyakarta, June 7th, 2022 

 

ISBN 978-602-6258-30-4  IF - 32 

[1] H. Supriyanto. (2022, June. 16). Mengenal Modalitas Belajar Anak [Online]. Available: 

https://www.maswins.com/2010/05/mengenal-modalitas-belajar-anak.html 

Book 

[2] A. W. Gunawan, Genius Learning Strategy: Petunjuk Praktis untuk Menerapkan Accelerated Learning, 

Jakarta: PT. Gramedia Pustaka Utama, 2004. 

[3] B. Deporter, Quantum Learning: Unleasinhing The The Genius In You, New York: Dell Publishing, 2002. 

Journal article 

[4] I. A. Prasetyo, H. Mustofa, S. Supriadi, R. H. Prasetyo, M. Yasri dan Fitriyani, “Metode Decision Tree Dalam 

Pemilihan Gaya Belajar Pada Siswa Sekolah Dasar,” Saintek, vol. 5, no. 1, pp. 21-29, Juli 2021. 

[5] R. Soewono, R. Gernowo dan P. S. Sasongko, “Sistem Pakar Identifikasi Modalitas Belajar Siswa Dengan 

Implementasi Algoritma C4.5,” Jurnal Sistem Informasi Bisnis, vol. 1, pp. 20-27, 2014. 

[6] S. Ramadandi dan Jahring, “Klasifikasi Gaya Belajar MahasiswaMenggunakan Metode Naïve Bayes 

Classifier,”  Jurnal Teknologi dan Informasi (JATI), vol. 10, no. 2, pp. 170-179, September 2020. 

[7] S. Rohani, “Aplikasi Sistem Pakar Menentukan Modalitas Atau Gaya Belajar Anak,” laporan tugas akhir 

Teknik Informatika-PENS, 2012. 

[8] M. Anwar, “Designing an expert system for determining student learning styles using forward chaining in 

engineering education,”  Jurnal Konseling dan Pendidikan,  vol. 9, no. 1, pp. 93-101, 2021. 

[9] R. Hardiansyah, D. Aribowo dan M. A. Hamid, “Pengembangan Sistem Pakar Identifikasi Modalitas Belajar 

Siswa Menggunakan Metode Forward Chaining dan Certainty Factor,” Building of Informatics, Technology 

and Science (BITS), vol. 3, no. 4, pp. 502−511, Maret 2022.  

[10]  B. E. Nerkar and S. S. Gharde, “Best Treatment Identification for Disease Using Machine Learning Approach 

In Relation To Short Text,” IOSR Journal of Computer Engineering (IOSR-JCE), vol. 16, issue 3, ver. VII, 

pp. 05-12, 2014. 

[11] A. A. N. Mutsaqof dan E. Suryani, “Sistem Pakar Untuk Mendiagnosis Penyakit Infeksi Menggunakan 

Forward Chaining,” Jurnal ITSMART, vol. 4, no. 1, 2015. 

 

https://www.maswins.com/2010/05/mengenal-modalitas-belajar-anak.html

