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Abstract  

Educating students on how to take responsibility for their health and make educated choices is a 

crucial step in fostering a culture of health and wellness. Health education may assist promote good 

health and prevent sickness at the personal, community, and societal levels by giving accurate and 

up-to-date knowledge on different health subjects, as well as the information and tools needed to 

adopt healthy habits. Health education is a strong force for promoting the overall health and well-

being of students, individuals, and communities because of its numerous advantages, including the 

capacity to address health inequities and lower healthcare expenditures. The Felder-Silverman 

learning styles model may be used in health education to assist adjust teaching techniques to 

individual learners' needs and preferences. If a health educator is teaching a group of students about 

health, they may use a range of teaching strategies to meet the students' diverse learning styles. We 

used unsupervised machine learning techniques, K-means, and a hierarchical clustering algorithm to 

categorize 310 students into distinct categories based on sensory, intuitive, visual, and verbal 

following the Felder-Silverman Learning Styles Model. The experiments revealed three significant 

clusters. According to the results, students may be divided into at least three groups in order to 

produce individualized health education materials and methodologies for each group. We additionally 

discussed appropriate instruction approaches, contents, and pathways for each cluster of students. 

Hands-on activities, such as simulated patient situations, may be provided by the instructor for 

sensory learners. The instructor may communicate abstract ideas such as the function of various 

nutrients in the body to intuitive learners. For visual learners, the instructor may utilize diagrams or 

charts and for verbal learners, the instructor may provide lectures or printed materials. This research 

argues that the health educator may better guarantee that knowledge is properly transmitted to all 

students, irrespective of their learning style preferences, by using a range of teaching approaches. 
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1. Introduction  

The process of delivering knowledge to people, families, and communities about how to 

maintain and improve their health is referred to as "health education." It is intended to assist 

individuals in developing the abilities and knowledge necessary to maintain good health and 

prevent sickness, as well as in making educated decisions regarding their own health. Schools, 

businesses, community centers, and even medical facilities themselves are all potential 

locations for the delivery of health education programs to their respective populations. It 

may be taught through a variety of channels, such as face-to-face instruction, virtual learning 

environments, or printed materials, among others. The purpose of health education is to 

improve the overall health and well-being of a population. This is accomplished by raising 

awareness of issues pertaining to health, encouraging healthy behaviors, and providing the 

knowledge, abilities, and resources that are required to make educated decisions about one's 

own health [1], [2]. 

One of the most important advantages of receiving proper health education is that it enables 

individuals to make educated decisions concerning their own health. Health education helps 

people understand the risks and benefits associated with different behaviors, allowing them 

to make choices that are best for their overall health and well-being [3], [4]. This is 

accomplished by providing information that is accurate and up to date on a variety of health-

related topics. Another advantage of receiving health education is the possibility that it will 

assist in the promotion of healthy behaviors. Health education can encourage individuals to 

adopt habits that can help improve their health and prevent illness by teaching people about 

the importance of things like regular exercise, a healthy diet, and stress management [5], [6]. 

These are all things that can be taught to people about the importance of health education. 

Education about health issues can also have a beneficial effect on communities and people 

as a whole. Health education can contribute to an overall improvement in the health and 

well-being of a population by helping communities become more educated and gaining 

access to more resources [7], [8]. For instance, if a health education program is effective in 
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promoting healthy behaviors, it may have the potential to contribute to a reduction in the 

prevalence of chronic diseases in the population, such as obesity and diabetes. In addition, 

communities can have a better understanding of and ability to handle health-related 

challenges that are unique to their location with the assistance of health education. Some 

examples of these issues include concerns about environmental health and access to 

healthcare. 

There are advantages for society to be gained from health education in addition to advantages 

on the level of the person and the community. Health education has the potential to 

contribute to a reduction in the cost of healthcare by encouraging individuals to engage in 

healthy activities and assisting them in making well-informed decisions regarding their own 

health. When people engage in healthy activities and take measures to prevent sickness, they 

lower their risk of being unwell and reduce their likelihood of requiring expensive medical 

treatment. This can assist to alleviate some of the strain placed on the healthcare system, so 

freeing up resources that can be put to use in other areas. 

Education about health can also play a part in reducing health inequities and increasing access 

to medical care, both of which are important goals. Health education can assist in lowering 

the obstacles that prevent some individuals from gaining access to the necessary medical care 

by disseminating information and making resources available to members of underserved or 

marginalized populations [9], [10]. It is possible that this will help to enhance health 

outcomes and narrow the gap in health outcomes that now exists between various groups. 

Lastly, education about health can assist in the development of a sense of personal 

responsibility about one's own health and well-being. Individuals can be empowered to take 

an active role in their own health and well-being through the use of health education. This is 

accomplished by providing people with the information and abilities that they need to take 

care of their own health. This can result in a better sense of control and autonomy, both of 

which can be beneficial to an individual's health and well-being on the whole. 

2. Personalized health education  

Personalized education, also known as personalized learning, is a teaching method that 

involves tailoring the learning experience to each student's unique requirements, abilities, and 

interests [11]. This can entail using a range of teaching methods and technologies, such as 

online resources and adaptive learning software, to create a learning environment that is 
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suited to each student's needs. Allowing students more flexibility over the speed and 

substance of their learning, as well as providing continuing support and resources to help 

them achieve, are all examples of personalized education. The purpose of personalized 

education is to increase student engagement and accomplishment by providing a more 

relevant, meaningful, and effective learning experience for each student [12], [13]. 

One of the primary advantages of individualized education is that it can increase student 

engagement and motivation. Personalized education can help keep students motivated and 

invested in their own learning by delivering a learning experience that is tailored to each 

student's specific requirements, abilities, and interests [14], [15]. This can result in higher 

levels of attendance and participation, as well as more enjoyment and satisfaction with the 

learning process. Personalized education can also help students achieve higher levels of 

success. Personalized education can help students better grasp and retain the subject they are 

studying by delivering a more relevant and effective learning experience. Higher exam scores 

and grades, as well as a deeper grasp and application of the subject matter, can result. 

Personalized education can have a favorable impact on the general classroom atmosphere in 

addition to the benefits for individual students. Personalized education can foster a more 

collaborative and inclusive learning environment by allowing students to work at their own 

speed and concentrating on their strengths and areas of need. This can lead to a sense of 

camaraderie and support among kids, as well as a reduction in disruptive behaviors. Teachers 

can also be more efficient and productive when using personalized education since they can 

adjust their teachings to the individual requirements of their students. 

Personalized education can also assist in meeting kids' various learning demands. Teachers 

in typical classroom settings may struggle to meet the demands of every student because each 

student has distinct learning talents and needs. Teachers can utilize a number of approaches 

and technologies in personalized education to create a learning experience that is tailored to 

the individual needs of each student. This can help to ensure that every student, regardless 

of learning style or skill level, has the opportunity to learn and achieve. Personalized 

education can also help kids in the long run. Tailored education can help students develop 

the skills and information they need to thrive in their academic and professional pursuits by 

providing a more personalized and effective learning experience. This can result in improved 

outcomes in terms of college and career readiness, as well as general life success. 
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Finally, tailored education can help kids prepare for the future. Students must be able to 

adapt to changing conditions and learn new things throughout their lives in an increasingly 

digital and globalized society. Personalized education can help students develop the skills 

and habits they need to be successful learners and adapt to new difficulties throughout their 

lives by delivering a learning experience that is tailored to the particular needs of each student. 

Personalized health education is a sort of health education that is personalized to the 

recipient's specific requirements and characteristics. Age, gender, cultural background, 

medical history, and personal preferences are examples of such information [16], [17]. 

Personalized health education is intended to assist people in making informed health 

decisions and taking an active role in maintaining their own health and well-being [18]. One-

on-one counseling or coaching, group education programs, or the use of technology such as 

apps or online resources may be included. The purpose of personalized health education is 

to enable individuals to take responsibility of their own health and make long-term healthy 

decisions. 

To effectively reach and engage individuals, a range of tactics can be employed in 

individualized health education. Among these strategies are: 

One-on-one counseling or coaching: This method entails meeting with an individual in 

private to address their specific health issues and goals. A skilled health professional, such as 

a nurse, doctor, or counselor, can offer direction, support, and education to assist the 

individual in making educated health decisions. 

Classes for group education: These programs are usually administered by a skilled health 

expert and bring together people who have similar health concerns or goals [19]. Group 

education sessions can be an effective strategy to give tailored health information in a more 

participatory and social environment. 

Approaches based on technology: With the expansion of technology, there are now many 

tools accessible to assist individuals in accessing individualized health education. Apps that 

provide specialized health information and guidance, online classes and videos, and virtual 

coaching or counseling sessions are examples of this. These methods can be especially 

beneficial for persons who reside in distant places or have limited access to in-person health 

care. 
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While personalized health education has many potential benefits, it is critical to acknowledge 

and address the limitations and obstacles that can occur during implementation. Finding 

ways to make individualized health education more accessible, cost-effective, and time-

efficient, as well as continuously monitoring and modifying the education to ensure it is 

effective in promoting better health outcomes, may be part of this [20]–[23]. 

Personalized health education has the potential to be a highly effective way to assisting 

individuals in making educated health decisions and taking an active role in maintaining their 

own well-being. However, various difficulties may develop during its execution. 

One issue is the cost. Personalized health education frequently necessitates more resources 

and effort than more comprehensive health education programs. This can increase the cost 

of delivery, which can be prohibitive for some individuals and organizations. One-on-one 

counseling or coaching sessions, for example, might be time-consuming for the practitioner 

and may not be reimbursed by insurance. Additional resources, such as materials and 

facilities, may be required for group education programs. Apps or online courses that use 

technology may have one-time or recurring costs. 

Another issue is limited access. Personalized health education may be scarce, especially in 

underserved or rural locations. This can make it difficult for people in these places to obtain 

the education and assistance they require to make informed health decisions. Access to 

tailored health education may be limited even in more metropolitan regions due to issues 

such as transportation difficulties or scheduling conflicts. 

Time constraints might also make offering individualized health education difficult. 

Personalized health education frequently necessitates a large time investment on the part of 

both the provider and the individual receiving the instruction [24]–[26]. This can be difficult 

for busy people or health professionals with limited time to devote to one-on-one 

conversations. A busy parent, for example, may not have the time to attend a series of group 

education programs, and a health professional may not be able to provide individual 

counseling or coaching to all of their patients. 

Finally, there is the issue of limited efficacy. Although individualized health education has 

the potential to be extremely helpful, it is not always effective in changing behaviors or 

improving health outcomes. This can be attributed to a number of factors, including the 
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intricacy of the health issue being addressed, the individual's willingness to change, and the 

quality of the teaching itself [22], [27], [28]. For example, a person may be motivated to make 

healthy changes but lack the skills or resources to put those changes into action in their daily 

lives. Alternatively, the education may not be individualized in such a way that it successfully 

meets the individual's unique requirements and concerns. 

3. Model 

The Felder-Silverman learning styles model is a learning theory that describes how different 

people have preferences for how they learn and absorb information. The approach 

categorizes learning modes as sensory, intuitive, visual, and verbal [29]–[33]. Sensory learners 

enjoy hands-on learning and are more inclined to interact with tangible objects or 

demonstrations. Intuitive learners prefer to learn through abstract concepts and are drawn 

to theories and ideas. Visual learners prefer visual tools such as diagrams, charts, and films 

to learn. Verbal learners prefer verbal explanations for learning and are more likely to interact 

with written or spoken language. Individuals may favor one or more of these learning styles, 

according to the model, and teaching approaches should be adapted to match the needs of 

diverse learners. 

4. Results 

Figures 1, 2, and 3 depict students clustering based on several dimensions of learning styles. 

Under K-means clustering techniques, there are three distinct students’ groupings in all 

circumstances [34]–[39]. Figure 1 depicts students that are fewer active learners (more 

reflective) and less sensing learners (more intuitive). Students in the second grouping are 

more active learners (less reflective) but less sensing learners. Students in the third grouping 

are more perceptive but less engaged learners. Figures 2 and 3 show results that are nearly 

identical. As a result, students can be divided into three groups for more individualized health 

learning experiences. Figure 3 also demonstrates that there is no statistically significant link 

between x and y.  
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Figure 1. Student clustering K-means log scale   

 

Sensory learners prefer to learn through hands-on experiences and interaction with actual 

things or demonstrations. There are numerous ways in health education that can be utilized 

to teach health to sensory learners. 

Hands-on activities and experience learning are one effective way. This can involve exercises 

like food tastings or simulated patient scenarios where students can practice skills like vital 

sign taking or medicine administration. These activities allow sensory learners to interact with 

the material in a way that is meaningful to them, assisting them in understanding and 

remembering the information offered. 

The utilization of multimedia materials such as films or interactive games is another useful 

way for teaching health to sensory learners. These materials enable students to see and 

experience the information in an engaging and interactive manner. A film depicting proper 

hand hygiene procedures, for example, can assist sensory learners in understanding the 

necessity of hand washing in reducing the spread of sickness. Interactive games and 

simulations can also be effective for teaching concepts like anatomy and physiology since 

they allow students to interact with the information in a more hands-on manner. Overall, 

while producing and presenting health education materials, health educators must consider 

the requirements and preferences of sensory learners. Educators may effectively teach health 

to this type of learner and help them grasp and retain the material being presented by 

employing hands-on activities, experiential learning, and multimedia resources. 
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Figure 2. Distribution and variance of each student-clusters  

 

 

Individuals who like to learn through abstract notions and are drawn to theories and ideas 

are considered intuitive learners. There are numerous ways in health education that can be 

utilized to teach health to intuitive learners. Discussion and argument are two useful 

methods. Intuitive learners frequently like considering alternative perspectives and the 

underlying concepts behind a concept. Allowing time in a health education lesson for 

discussion and debate can help intuitive learners engage with the subject in a meaningful way. 

Case studies are another good way for teaching health to intuitive learners. Case studies 

enable students to apply their knowledge of abstract concepts to real-world scenarios, which 

may be both fascinating and challenging for intuitive learners. A case study on a patient with 

a difficult medical condition, for example, could be used to teach students about the 

fundamental concepts of illness management. Overall, when producing and delivering health 

education materials, health educators must address the requirements and preferences of 

intuitive learners. Educators may effectively teach health to this type of learner and help them 

grasp and recall the material being provided by employing strategies such as discussion and 

debate and case studies. 
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Figure 3. LM plot within each cluster 

 

Individuals who like to learn using visual aids such as diagrams, charts, and movies are known 

as visual learners. There are numerous ways in health education that can be utilized to educate 

health to visual learners. 

The use of visual aids such as diagrams, charts, and infographics is one efficient way. By 

giving a visual picture of the material being delivered, these aids can help pupils understand 

complex concepts. A graphic of the many sections of the cardiovascular system, for example, 

can assist pupils comprehend how the heart and blood vessels work. 

The utilization of multimedia tools such as movies or interactive simulations is another 

successful way for teaching health to visual learners. These materials enable students to see 

and experience the information in an engaging and interactive manner. A movie displaying 

proper drug administration technique, for example, can help visual learners grasp the 

processes involved in the procedure. Because they allow students to explore the topic in a 

more visual way, interactive simulations can also be effective for teaching concepts such as 

anatomy and physiology. Overall, while producing and delivering health education materials, 

health educators must address the requirements and preferences of visual learners. Educators 
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may effectively teach health to this type of learner and help them understand and recall the 

material being delivered by employing visual aids and multimedia tools. 

 

Individuals who prefer to learn through verbal explanations and are more likely to interact 

with written or spoken language are classified as verbal learners [40], [41]. There are 

numerous strategies in health education that can be utilized to educate health to verbal 

learners. 

The utilization of lectures or presentations is one efficient strategy. Verbal learners frequently 

benefit from hearing knowledge given in a clear, ordered manner, which lectures or 

presentations can provide. Slides or other visual aids can be used to enhance verbal 

explanations and provide a visual picture of the subject being presented. 

Figure 4. Hierarchical clustering dendrogram  
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The use of written resources such as textbooks, articles, or handouts is another excellent way 

for teaching health to verbal learners. These materials enable students to read and interact 

with the material at their own pace, which can be beneficial for verbal learners who prefer 

to assimilate information slowly. Activities such as reading comprehension questions or 

writing tasks can help students engage with the topic more actively. Overall, when producing 

and delivering health education materials, health educators must address the requirements 

and preferences of verbal learners. Educators can effectively teach health to this sort of 

learner and help them understand and recall the material being provided by employing 

approaches such as lectures and written materials. 

5. Conclusion  

Health education is the process of providing people, families, and communities with 

information about health and wellness. It is intended to assist people in making informed 

health decisions and in developing the skills and information required to maintain good 

health and prevent sickness. Health education benefits include the potential to assist students 

make informed health decisions, promote healthy habits, and improve the overall health and 

well-being of communities and populations. Health education can help reduce healthcare 

expenditures, address health disparities, and instill a feeling of personal responsibility for 

one's health. 

Personalized health education tactics that are tailored to the unique requirements and 

preferences of the student receiving the instruction will be the most effective. In order to 

design a personalized and successful plan for improving their health and well-being, health 

educators can consider various learning styles of students.  

The Felder-Silverman learning styles model is a learning theory that describes how different 

people have preferences for how they learn and absorb information. The approach 

categorizes learning modes as sensory, intuitive, visual, and verbal. Sensory learners enjoy 

hands-on learning and are more inclined to interact with tangible objects or demonstrations. 

Intuitive learners prefer to learn through abstract concepts and are drawn to theories and 

ideas. Visual learners prefer visual tools such as diagrams, charts, and films to learn. Verbal 

learners prefer verbal explanations for learning and are more likely to interact with written 

or spoken language. To accommodate their students' different learning styles, health 

educators can use a variety of teaching methods, such as hands-on activities and experiential 
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learning for sensory learners, discussion and debate and case studies for intuitive learners, 

visual aids and multimedia resources for visual learners, and lectures and written materials 

for verbal learners. 

Personalized health education has the potential to be an extremely effective strategy for 

improving both individual and population health. However, various difficulties may develop 

during its execution. Cost, restricted availability, time limits, and limited effectiveness are 

among the issues. Recognizing and addressing these obstacles is critical to ensuring that 

tailored health education is accessible, cost-efficient, and effective in promoting beneficial 

health outcomes for students. 
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