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        Abstract—Learning styles play an important role in determining the most effective teaching strategies by 
aligning instructional methods with students’ individual preferences in receiving, processing, and 

understanding information. However, classroom teaching is often applied uniformly, disregarding the 

differences in learning styles among students. This can hinder the effectiveness of the learning process. This 

research aims to develop a web-based expert system using the Euclidean Probability method to identify the 
dominant learning styles of students at SMK Negeri 3 Lhokseumawe. The system processes input data 

representing student characteristics and calculates the proximity to each learning style category using the 

Euclidean Probablity method. A total of 110 student data entries were analyzed, revealing that 32 students 

(29.09%) had a Visual learning style, 26 students (23.64%) were Auditory, 16 students (14.55%) were 
Read/Write, and 36 students (32.73%) were Kinesthetic learners. The results showed that the Kinesthetic 

learning style was the most dominant among students. Therefore, this expert system can efficiently assist in 

determining students' learning styles, allowing for quick and accurate identification of their learning 

preferences. This supports the development of more personalized and adaptive learning strategies, which are 
expected to enhance student engagement and learning outcomes. 
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I.   INTRODUCTION 
Learning styles refer to an individual's tendencies in absorbing, understanding, and 

processing information during the learning process, serving as an important guideline in 

determining appropriate learning approaches [1], [2]. Each student has a different 

learning style preference. Some students feel more comfortable when the material is 

delivered visually, such as through images or writing on the board. Others comprehend 

the material more easily through verbal explanations, while some show higher learning 

effectiveness through interactive group discussions. This fact indicates that each 

individual has a unique learning tendency. Therefore, the implementation of learning 

strategies tailored to students' learning styles has been proven to significantly enhance the 

effectiveness of the learning process and contribute positively to the improvement of 

academic achievement [3]. 

The VARK model (Visual, Auditory, Reading/Writing, Kinesthetic), developed by 

Fleming, has been widely used as an instrument to identify individual learning modalities. 
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This model has proven effective in explaining the differences in students’ learning 

preferences [4]. 

However, in practice, classroom teaching methods are often uniform for all students. 

This causes students whose learning styles do not align with the teacher's teaching style to 

be less optimal in receiving the material, ultimately leading to boredom in the learning 

process [5]. One solution to address this issue is the use of expert systems. An expert 

system is a computer-based application designed to mimic an expert’s decision-making 

ability in solving specific problems[6], [7]. Through expert systems, teachers can be 

assisted in accurately and efficiently identifying students' learning styles. 

One method that can be applied in expert systems is the Euclidean Probability method. 

This method is used to calculate the likelihood of an event occurring by considering 

various relevant factors. Each factor contributing to the event is measured using the 

Euclidean distance formula, where the smaller the resulting distance value, the higher the 

probability that the event belongs to a specific category [8] . 

Several studies have implemented the Euclidean Probability method in expert systems 

across various domains. One study developed an expert system with Euclidean 

Probability method to diagnose diseases in koi fish, achieving an accuracy rate of 95.91% 

[9]. Another study applied the Euclidean Probabiliy method to identify diseases in 

cassava plants, demonstrating its effectiveness in agricultural diagnostics [10] The 

Euclidean Probability method was also used to diagnose dermatic bacterial infections, 

resulting in an accuracy of 86% [11] Additionally, Euclidean Probability method was 

implemented to diagnose plant-disturbing organisms in rice plants, achieving 90% 

accuracy based on validated data [12]. These studies indicate that the Euclidean 

Probability method enhances the accuracy and reliability of expert systems in various 

fields. However, its application in the field of education particularly in identifying 

students' learning styles remains very limited. 

This research was conducted at SMK Negeri 3 Lhokseumawe with the aim of 

designing and implementing a web-based expert system to assist teachers in efficiently 

identifying students' dominant learning styles. The use of this system is expected to 

improve the quality of the learning process by adjusting teaching strategies to match 

students' learning preferences. This alignment aims to create a more engaging and 

effective learning experience, support the development of adaptive instructional 

strategies, and ultimately enhance student participation and learning outcomes. 

 

II.   RELATED WORKS 
A. Expert System 

Expert systems are computer programs or information systems designed to emulate 

human expertise and knowledge in specific fields such as medicine, law, education, or 

engineering. These systems operate by utilizing a knowledge base and an inference 

engine to analyze data, draw conclusions, and provide recommendations based on 

predefined rules [13]–[15]. As a key component of artificial intelligence (AI) 

applications, expert systems enable individuals without specialized expertise to obtain 

accurate and efficient solutions. Their applications have expanded across various 

domains, including disease diagnosis in healthcare [16], learning style adaptation in 

education [17] and machine failure diagnosis in industry [18], demonstrating the 

effectiveness of expert systems in delivering timely and precise solutions. 

 

B. Euclidean Probability 

The Euclidean Probability method is used to calculate the likelihood of an event 

occurring by considering various relevant factors. Each factor is assigned a value of 1 if 

the condition occurs and 0 if it does not, and then calculated using the Euclidean formula 

with weights determined by experts. These weights reflect how closely the factor aligns 
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with the observed condition. In this method, Euclidean Probability is applied to generate 

diagnostic conclusions by utilizing the knowledge data stored in the expertise database 

[19] 

 

C. Learning styles 

Learning styles refer to the ways in which individuals receive, understand, process, 

and store new information, especially regarding challenging material [20]. Each 

individual has specific sensory or cognitive preferences that influence the effectiveness of 

their learning. The VARK model, developed by Neil Fleming, categorizes learning styles 

into four types: Visual, Auditory, Reading/Writing, and Kinesthetic [21]. This model is 

designed to assist educators in adjusting their teaching methods to better align with the 

individual preferences of students [22]. Based on the research conducted [23] most 

students exhibit a tendency toward a particular learning style. Recognizing their dominant 

style plays a key role in facilitating the learning process, as it enables educators to design 

appropriate instructional models and select media that suit students’ characteristics. 

Furthermore, studies show that the application of the VARK model can improve 

academic outcomes, as teaching methods aligned with learners’ natural preferences are 

more effective in enhancing comprehension and fostering greater engagement. 

 

III. METHODOLOGY 
     In this system development, a flowchart is used to represent the process flow, from 

data collection to learning style recommendations, ensuring clear understanding. The 

Waterfall method is chosen for its structured approach, fitting the research's need for 

clear, sequential stages [24]. The research follows systematic steps, detailed in Figure 1. 

 
Figure 1. Waterfall development stages 

 

A. System Scheme 

      The system schema illustrates the workflow of the expert system designed to identify 

student learning styles. The process begins with inputting data on learning style 

characteristics into a knowledge base that contains decision-making rules. Next, the 

system calculates data proximity using the Euclidean Probability method based on the 

VARK (Visual, Auditory, Read/Write, Kinesthetic) model. The results of this calculation 

are then used to determine the dominant learning style and provide recommendations for 

appropriate learning methods. The entire process, from data input to final 

recommendations, is illustrated in the system flow diagram shown below, which 

demonstrates the application of the Euclidean method in the learning style determination 

system. 
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Figure 2. System Scheme 

 

B. Euclidean Probability Method 

The system schema illustrates the workflow of the expert system in identifying student 

learning styles. The process begins with inputting data on learning style characteristics 

into a knowledge base that contains decision-making rules. Next, the system calculates 

data proximity using the Euclidean Probability method based on the VARK (Visual, 

Auditory, Read/Write, Kinesthetic) model. The results of this calculation are used to 

determine the dominant learning style and provide recommendations for appropriate 

learning methods. The system flow scheme using the Euclidean method is shown in 

Figure below: 

1. Identification of Symptom Conditions and Evidence Weights. 

In the application of this method, value determination based on [25], is done by 

assigning a score of 1 when a factor meets the specified criteria, and a score of 0 when it 

does not, as shown in Table 1 below. 

Table 1. Condition Description 

No Condition Description Value 

1 Yes 1 

2 No 0 

 

The determination of evidence weight (NBEᵢ) occurs at the data analysis stage to assess 

the relevance of each symptom to the condition, using a scale from 0 to 1. A value 

approaching 1 indicates that the symptom more accurately represents the condition in 

question. 

2. Euclidean Probability (EP) Calculation. 

The calculation of the EP value is performed to assess the degree of relevance between 

the observed symptoms and the specified condition [26]. The EP value is computed using 

the following formula: 

   √         
           

            
            (1) 

3. Convert Distance to Probability. 
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The distance calculated in the Euclidean space is subsequently converted into a 

probability value, reflecting the likelihood of the observed symptoms corresponding to 

the specified condition. 

       
 

    
                    

4. Decision Making. 

Based on the computed probability, a decision is made regarding the relevance of the 

condition to the observed symptoms. 

 

IV. RESULT AND DISCUSSION 
This section outlines the methodology and steps for implementing the Euclidean 

Probability method to identify learning styles, focusing on both the website-based system 

and manual calculations. This approach ensures accurate and personalized 

recommendations for learning strategies. 

 

A. Analysis of System Requirements 

The knowledge obtained from interviews was transformed into a table of learning 

styles and their characteristics, which serves as the system’s knowledge base to facilitate 

the solution-finding process. This table of learning style types and associated 

characteristics functions as a pattern-matching reference between user input and the 

knowledge base. The characteristics were validated by psychological experts Dwi 

Iramadhani, S.Psi., M.Psi., Psychologist, Taifatul Jannah, M.Psi., Psychologist and 

Nursan Junita, B.H.Sc., M.A. and used as the basis for assigning weight values through 

expert judgment. The table below contains information about the different types of 

learning styles. 

Tabel 1. Learning Modality 

Code  Learning Modality 

T01 Visual 

T02 Auditory 

T03 Reading/Writing 

T04 Kinesthetic 

 

The table below presents the key characteristics representing the four VARK learning 

styles: Visual, Auditory, Read/Write, and Kinesthetic. Each learning style reflects 

different preferences in how individuals absorb, process, and retain information. 

 

Tabel 2. Characteristics 

Code Learning Style Characteristics Weight 

K01 Information retention is enhanced through visual representations such 

as images and diagrams. 0.92 
K02 Utilizing color coding and highlights improves the effectiveness of 

note-taking. 0.92 

K03 A stronger preference is shown for reading textual materials over 

auditory explanations. 0.75 

K04 Visual clutter adversely affects concentration during learning 

activities. 0.92 

K05 Facial recognition is superior to name recall in memory retention. 0.75 

K06 Specific color schemes are consistently employed to systematically 

categorize information. 1 

K07 Learning outcomes are optimized through auditory exposure. 0.92 

K08 Self-verbalization strategies are frequently applied to reinforce 

comprehension. 0.83 
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K09 Environmental noise substantially impairs concentration during the 

learning process. 1 

K10 Engaging in collaborative discussions promotes deeper understanding 

and knowledge consolidation. 0.75 

K11 Individuals exhibit a stronger recall for names compared to facial 

recognition. 1 

K12 Verbal explanations are processed more effectively than written 

information. 0.92 

K13 Rewriting learning materials in one's own words enhances knowledge 

internalization. 0.92 

K14 A clear preference for text-based resources is demonstrated over oral 

instructions. 0.92 

K15 Study materials are systematically organized using structured outlines 

and lists 0.83 

K16 Detailed and organized note-taking practices enhance the learning 

process. 1 

K17 Written instructions are more effectively comprehended than verbal 

explanations. 1 

K18 Supplementary reading from articles and books is actively pursued to 

deepen subject comprehension. 1 

K19 Learning is enhanced through direct, hands-on experiential activities. 0.83 
K20 Incorporation of physical movement during study sessions to 

maintain focus. 0.92 

K21 Difficulty remaining seated for extended periods while studying. 0.83 

K22 Physical activity contributes to improved learning outcomes. 0.92 

K23 Gestural communication frequently accompanies verbal exchanges. 0.92 

K24 Active participation in experiments and simulations is preferred for 

effective knowledge acquisition. 0.92 

 

The table below contains the rules for each learning style characteristic that will be 

used in the knowledge base applied to the system. 

Tabel 3. Knowledge base rules 

 

B. Calculation of Euclidean Probability 

In this stage, the calculation of values to determine learning styles will be performed 

using Euclidean Probability. Below is the Euclidean Probability calculation for the case 

example that has been analyzed. 

Table 5. Case Data  

No  Learning Style Characteristics Weight 

1 Information retention is enhanced through visual representations such as 0.92 

Code Learning Modality Characteristics 

R01 Visual (T01) IF K01 AND K02 AND K03 AND 

K04 AND K05 AND K06 THEN T01 

R02 Auditory (T02) IF K07 AND K08 AND K09 AND 

K10 AND K11 AND K12 THEN T02 

R03 Reading/ Writing (T03) IF K13 AND K14 AND K15 AND 

K16 AND K17AND K18 THEN T03 

R04 Kinesthetic (T04) IF K19 AND K20 AND K21 AND 

K22 AND K23 AND K24 THEN T04 
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images and diagrams (K01). 

2 Facial recognition is superior to name recall in memory retention (K05). 0.75 

3 Learning outcomes are optimized through auditory exposure (K07), 0.92 

4 Environmental noise substantially impairs concentration during the 

learning process (K09). 1 

5 Engaging in collaborative discussions promotes deeper understanding and 

knowledge consolidation (K10). 0.75 

6 Verbal explanations are processed more effectively than written 

information (K12). 0.92 

7 Learning is enhanced through direct, hands-on experiential activities 

(K19) 0.83 

8 Incorporation of physical movement during study sessions to maintain 

focus (K20) 0.92 

9 Difficulty remaining seated for extended periods while studying (K21) 0.83 

10 Gestural communication frequently accompanies verbal exchanges (K23) 0.92 

11 Active participation in experiments and simulations is preferred for 

effective knowledge acquisition (K24). 

0.92 

 

The steps to solve the case using the Euclidean Probability method are as follows: 

1. Determine the Condition Values 

The condition values are obtained from the characteristics experienced, and the data 

for the condition weight values can be seen in the table 1. 

2. Calculate the Probability Values 

learning style Visual: 

     √                                                          1,187 

learning style Auditory: 

     √                                                                   
learning style Reading/Writing: 

     √                                                               0 

learning style Kinesthetic: 

     √                                                             1,979 

       The results of calculations using the Euclidean Probability method indicate 

that the dominant learning style is Kinesthetic, with a diagnostic value of 1.979, 

which has the highest probability compared to the Visual, Auditory, and 

Read/Write learning styles in the VARK model. 

 
C. Learning Style Distribution Analysis 

 Based on the data processing results obtained from 110 students, which were 

analyzed using a web-based expert system with the Euclidean Probability method, the 

following distribution of dominant learning styles among the students was obtained: 32 

students (29.09%) were identified with a Visual (V) learning style, 26 students (23.64%) 

with an Auditory (A) learning style, 16 students (14.55%) showed a preference for the 
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Read/Write (R) learning style, and 36 students (32.73%) had a dominant Kinesthetic (K) 

learning style. 

These findings indicate that the Kinesthetic learning style is the most dominant among 

students at SMK Negeri 3 Lhokseumawe, followed by the Visual, Auditory, and 

Read/Write learning styles. This information is crucial for both students and educators in 

designing more adaptive learning strategies that align with the dominant learning styles of 

the students. Therefore, it is expected that these learning strategies will enhance the 

effectiveness and quality of the learning process within the school environment. The 

illustration of the data can be seen in figure 3. 

 

 
Figure 3. Diagram of Learning Style Distribution 

 

D. Website Implementation 

This expert system is developed as a web-based application using PHP and MySQL to 

identify students' learning styles through the Euclidean Probability method. The system 

consists of a landing page for student data input and an admin dashboard for managing 

results and the knowledge base. It helps automatically determine learning styles and 

supports the implementation of appropriate teaching methods. 

1. Home Page 

The main page is the initial display of the expert system for identifying students' 

learning styles, providing access to the homepage, learning style information based on the 

VARK model, and a login feature for accessing advanced system functions. 
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Figure 4. Home Page 

2. Login Page 

The login page serves as an access point for both administrators and users according to 

their respective roles, allowing administrators to access the admin dashboard and general 

users to access available features. The login page interface is shown in the following 

image. 

 
Figure 5. Login Page 

3. Administrator Page 

The administrator dashboard provides a summary of system data, including the 

number of users, symptoms, learning style categories, and consultation history. Admins 

can manage user information, update rules, and customize learning style characteristics to 

maintain system accuracy as shown in the figure below. 
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Figure 6. Administrator Page 

4. Consultation Page 

The learning style consultation page allows users to select the characteristics that best 

match their learning style and click the process button to obtain the identification result of 

the dominant learning style. The consultation results are displayed as shown in the figure 

below. 

 
Figure 7. Consution Page 

 

5. Consultation Results Page 

The results page displays the probability value of each learning style, which allows the 

system to determine the dominant learning style based on the user's choice. The system 

also provides recommended learning approaches and solutions. The consultation page is 

shown in the figure below. 

 
Figure 8. Consultation Result Page 
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V. CONCLUSION 
Based on a total of 110 student data analyzed using a web-based expert system with 

the Euclidean Probability method, the distribution of learning styles was as follows: 32 

students (29.09%) were identified with a Visual (V) learning style, 26 students (23.64%) 

with an Auditory (A) style, 16 students (14.55%) with a Read/Write (R) style, and 36 

students (32.73%) with a Kinesthetic (K) learning style. These results indicate that the 

majority of students at SMK Negeri 3 Lhokseumawe tend to have a Kinesthetic learning 

style, followed by Visual, Auditory, and finally Read/Write. The designed expert system 

is capable of providing quick and accurate diagnoses of students' dominant learning 

styles, thereby assisting teachers in tailoring instructional strategies to suit individual 

student needs. Thus, the application of the Euclidean Probability method in this expert 

system has proven effective in systematically identifying students' learning styles and has 

the potential to enhance the learning process through a more personalized and adaptive 

teaching approach. 
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