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Abstract:  

This study examines the possibilities of hybrid learning models to inspire creativity in fine arts education, utilizing personalized 

learning technologies: Collaborative Filtering and K-Nearest Neighbors (KNN) algorithms. Hybrid learning, which blends 

online instruction with face-to-face interaction, offers an elastic environment that may support various learning styles and foster 

greater engagement by students. The research explores how such technologies can personalize learning, provide relevant 

content recommendations, and challenge students at a proper level to enhance their creativity and artistic expression. This study 

used a mixed-methods approach to determine student creativity, engagement, and satisfaction through pre-and post-

assessments, as well as algorithmic evaluations of content recommendation accuracy. Results show a considerable increase in 

student engagement at 27%, an improvement in creativity at 15%, and satisfaction at 28% among students who followed hybrid 

learning compared to traditional learning methods. This study emphasizes the effectiveness of personalized pathways in fine 

arts education, concluding that hybrid models can enhance the development of creativity and achievement in academic 

performance. These findings point to the potential of embedding personalized technologies into fine arts curricula, 

revolutionizing art education and making it more adaptive, inclusive, and supportive of diverse student needs. 

Keywords: Hybrid Learning, Fine Arts Education, Collaborative Filtering, K-Nearest Neighbors (KNN), Personalized 
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I. Introduction 

In the recent few years, the development in the integration of technology into education has caused several differences in the 

traditional form of teaching, especially in fine arts studies. Fine arts education that in the past relied on traditional styles of 

learning by practice with a personal mentor is developed through hybrid learning models offering the flexibility of online studies 

merged with the personal connection aspects of in-person study to enhance students in their creativity and artistic skill and 

development [1]. As art education continues to adapt to the needs of the modern learner, it is necessary to consider how 

technology can support creativity, engagement, and personalization [2]. 

Creativity, an important part of fine arts education, is usually developed through exploration, experimentation, and exposure to 

a wide variety of mediums. However, the traditional classroom environment often does not offer individualized attention or 

flexibility to accommodate the diverse needs and learning styles of students [3]. Hybrid learning models, which combine online 

instruction with physical, face-to-face teaching, seem to offer a promising solution to these challenges [4]. These models enable 

students to access digital resources, interact with dynamic content, and collaborate with their peers in virtual spaces while 

maintaining the benefits of direct, hands-on learning experiences [5]. 

One of the major innovations under hybrid learning models is through personalized learning technologies, like Collaborative 

Filtering and K-nearest neighbours (KNN) algorithms. These algorithms allow tailoring content and pathways of learning 

according to student preferences, behaviors, and performance [6]. Data-driven approaches can use these technologies to 

recommend appropriate materials and challenges, leading to a more engaging and creative learning environment. Personalized 

learning can further help students navigate through their artistic development at their own pace, allowing them to explore new 

creative techniques and mediums that are of interest to them and within their capacities. 

This study investigates the ability of hybrid learning models supported by collaborative filtering and KNN algorithms to improve 

creativity in fine arts education [7]. It specifically looks at how a personalized learning experience can enhance engagement, 

improve creativity outcomes, and increase satisfaction with art-based curricula [8]. This study seeks to understand the role of 

technology in fostering creativity and expanding the artistic horizons of students in fine arts education by combining the 

flexibility of online learning with the interactive nature of traditional face-to-face teaching. It evaluates the influence of hybrid 

learning models on developing creativity in fine arts education. Evaluate the effectiveness of the Collaborative Filtering and 

KNN algorithms in personalizing the learning experience for art students [9]. It measures student engagement, improvement in 

creativity, and student satisfaction in a hybrid learning environment. This research seeks to integrate personalized learning 

technologies into fine arts education, aiming to close the gap between traditional and digital learning. It focuses on promoting 
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creativity, engagement, and satisfaction among students, allowing them to learn how hybrid models can transform art education 

and meet different needs [10]. 

II. Related Work 

Qinyan Gao. [11], A study introduced a new teaching methodology of art design, solving some problems in the traditional 

teaching process through the VAR model. Three dimensions were used in this evaluation: student satisfaction, innovation scores, 

and teaching outcomes. This model seems to be promising for making art education more creative and engaging. 

M Samaniego et al. [12], The study shows some of the major features that are linked to creative thinking in arts and design 

education. Using the PRISMA framework, a systematic review of 292 studies from the Scopus database was carried out, and 187 

studies were included in the final review. The results indicate that experiential learning, STEAM, and interdisciplinary 

approaches are some of the most effective methodologies for cultivating creativity in educational settings. 

J Valencia et al. [13], This research aims to analyze trends in the use of machine learning for artistic style prediction through a 

bibliometric review following the PRISMA methodology. From 268 documents found, 128 were analyzed after applying 

inclusion and exclusion criteria. The findings show that the research interest has been increasing, shifting from user perception 

approaches to the use of deep learning tools in art studies. 

J Tong et al. [14], This article discusses the application of CAD and RL in personalized recommendation and interaction with 

digital media. It first discusses the theories behind CAD and RL and their potential applications in this context. The article then 

develops a personalized recommendation model using CAD and RL, aiming to provide accurate and customized 

recommendations by analyzing user behavior and digital media content, supported by a well-designed RL algorithm. 

Wei He. [15], A personalised model for news dissemination is proposed in this article that was based on an enhanced CF 

algorithm. It converts a student's interest behaviors to keyword scores that track changes over time; these can be updated 

continuously and create a student's interest profile. This new enhanced CF model leverages personalization in course resources 

being recommended, hence boosting engagement with learning interest in students. 

This research will fill a gap in research on applying hybrid learning models, in particular KNN and CF algorithms, to creative 

skills improvement in fine arts education. Although personalized learning has been explored in many other fields, the application 

to creative skills development in art education is still underexplored. Besides, not much research has been conducted regarding 

the integration of in-person and online learning in developing creative skills in fine arts. To fill such a gap, this research studies 

how such models may be able to personalize learning experiences to stimulate creativity. 

III. Methodology 

This study uses Collaborative Filtering and K-nearest neighbors (KNN) algorithms to explore and analyze hybrid learning 

models' effectiveness in fostering creativity in fine arts education. It is concentrated on using these machine learning methods to 

evaluate the engagement level of students, their preference for content, and their creative output, which in turn allows for the 

implementation of personalized learning paths for every student. The subsequent sections will describe the data collection 

process, model design, and analysis procedures followed in this study. 

 

Figure 1: Flow diagram of the proposed method. 
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Data Collection 

Data was collected from students enrolled in the in-person and online modules of a fine arts course to investigate the effect of 

hybrid learning on creativity. The dataset includes interaction logs from students, such as online discussion forums, virtual gallery 

tours, video lessons, collaborative projects, and performances in creative assignments, like sketches, digital art, or sculpture 

designs. In addition, students were surveyed to capture their preferences, attitudes toward hybrid learning, and self-assessment 

of their creativity. It comprises quantitative and qualitative information. Quantitative data consisted of student interaction time, 

submission rates, and assessment scores, whereas the qualitative data consisted of textual responses through open-ended 

questions of a survey. Two kinds of data were then combined into a single dataset to derive a more holistic understanding of 

student behaviour and creativity. 

Collaborative Filtering Algorithm 

Collaborative Filtering (CF) models the student's preference through their past interactions. CF algorithms recommend 

personalized content and activities by identifying similar behavior from students, which suggests that if students have engaged 

similarly before, they are likely to do so again in the future. The study used user-based collaborative filtering by comparing the 

students based on their preferences. The first step involves pre-processing the dataset into a user-item matrix where the rows 

represent students and the columns represent interactions or activities. Missing values are imputed or ignored if they do not have 

an impact on the analysis. Then, the algorithm computes the similarity between students based on metrics such as cosine 

similarity or Pearson correlation. Cosine similarity is useful for comparisons over overall interaction patterns, whereas Pearson 

correlation assesses with which activities students engage similarly. Finally, the system gives personalized recommendations 

based on the similarities calculated above. Such recommendations may be related to art or creative tasks preferred by similar 

students. For instance, if a student interacts with digital art tutorials, then the system would suggest further workshops or online 

collaborative projects that match their interests. These recommendations are integrated into the hybrid learning environment to 

facilitate creative exploration. 

KNN algorithm 

The KNN algorithm further personalizes the hybrid learning model through classification by using interaction and performance 

metrics. KNN identifies 'K' nearest neighbors for a student by categorizing it in a cluster according to similar scores of 

creativities, engagement, and preference. For this research, features in the KNN classification are the student's participation, 

scores in the assignments, the comments on their creative work, and their interactions with the content online. These 

characteristics are depicted as vectors, and the KNN algorithm determines students that have similar profiles according to the 

data points. The training set classifies students into three categories: low, medium, or high, depending on performance and self-

assessments. Then, the KNN algorithm categorizes the new students into one of the categories, providing an idea about their 

creative potential in the hybrid learning environment. After categorization, recommendations are made for each category of 

creativity level. High-creativity students will be given advanced content; medium and low will have foundational materials that 

help their skills develop. 

Hybrid Model Integration 

The hybrid learning system combines Collaborative Filtering and KNN algorithms, incorporating content recommendations from 

collaborative filtering and personalized learning paths through KNN classification. This approach will ensure that students are 

provided with relevant content according to their preferences and levels of creativity so that they can work independently at their 

own pace and interact with material that has been tailored to them, ultimately improving their creative skills. The effectiveness 

of the hybrid model is evaluated by student feedback surveys, performance metrics, and creativity assessments. The pre-and 

post-study surveys help measure changes in students' perceptions of their creativity and satisfaction with the hybrid learning 

model. Academic performance and creativity scores are also compared before and after implementing the hybrid model, 

providing objective data on its impact. 

These equations, which include the K-Nearest Neighbors (KNN) algorithm and collaborative filtering (CF), are pertinent to the 

investigation. 

Accuracy: 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =  
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐶𝑜𝑟𝑟𝑒𝑐𝑡 𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛

𝑇𝑜𝑡𝑎𝑙 𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛
   ................ (1) 
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Precision: 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =  
𝑇𝑃

𝑇𝑃+𝐹𝑃
     …………. (2) 

Recall: 

𝑅𝑒𝑐𝑎𝑙𝑙 =  
𝑇𝑃

𝑇𝑃+𝐹𝑁
     ………… (3) 

The procedures utilized in KNN classification, collaborative filtering for suggestions, and system performance evaluation in this 

study are all formalized by these equations. 

IV. Results 

This research study, using Collaborative Filtering and K-Nearest Neighbors (KNN) algorithms, assesses the impact of hybrid 

learning on creativity in fine arts education. The results from this study indicate that the students have a significant level of 

improvement in engagement, creativity development, and satisfaction with the learning experience. The hybrid learning model 

which integrated online platforms with in-person teaching resulted in a 27% increase in general engagement among students as 

compared to traditional methods. The increase was measured by the frequency of student logins, virtual gallery participation, 

and contribution to collaborative online projects. It was found that, generally, students engaged with 15-20% more content than 

traditional learners; this was particularly noted in areas involving virtual art exhibitions and peer critiques. 

Table 1: Comparing the hybrid learning model to traditional methods. 

Metric Hybrid Learning Model Traditional Learning Model 

Overall Student Engagement 27% increase Baseline 

Content Interaction Rate 15-20% higher Baseline 

Creativity Improvement (Scores) Average score: 85% Average score: 74% 

High Creativity Students (Score) 20% increase in creativity Baseline (no improvement) 

Medium/Low Creativity Students (Score) 12% improvement Baseline 

Student Satisfaction (1-5 Scale) 4.2 3.5 

Creativity Classification Accuracy (KNN) 86% accuracy Baseline 

 

 

Figure 2: Performance of Hybrid Learning Model for Student Fine Art Creativity. 

The Collaborative Filtering algorithm, through personalized content recommendations, contributed to this increase. Students 

who received recommendations based on their past preferences exhibited higher engagement with recommended content. For 

instance, students who had previously participated in digital art tutorials were more likely to engage with advanced courses in 

digital illustration or graphic design, leading to a 32% higher interaction rate with related modules compared to students who did 

not receive recommendations. The study showed a 15% creativity score improvement for the students in the hybrid learning 

model, with an average of 85% compared to 74% in traditional setups. The KNN algorithm improved personalization by giving 
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advanced tasks to high-creativity students, which increased their creative output by 20%. Medium and low creativity students, 

guided by foundational content, improved their scores by 12%, thus showing the effectiveness of the hybrid model in boosting 

creativity. 

 

Figure 3: Performance of KNN algorithm. 

The Collaborative Filtering algorithm improved content personalization, particularly for students with diverse interests. For 

example, a student who had engaged initially with classical drawing techniques was introduced to digital drawing tutorials; the 

result was a 40% increase in cross-discipline engagement. This kind of cross-discipline exploration is one of the signs of 

creativity expansion in the fine arts because the students can integrate the traditional technique with modern digital tools. The 

personalized recommendations also increased the diversity of content explored by the students. In comparison to 1-2 types among 

the traditional students, on average, the students of the hybrid model were exploring 3-4 types of media, like painting, digital art, 

sculpture, and photography. Thus, this model showed a more well-rounded exploration of the different techniques of artistic 

presentation. 

Surveys showed that satisfaction was higher in the hybrid model, with an average score of 4.2 out of 5 compared to 3.5 in 

traditional settings. This was attributed to the flexibility in pacing and personalized content. Students also reported a 28% increase 

in perceived creativity, crediting real-time feedback and tailored learning paths for enhancing their confidence and creativity. 

The statistical tests were significant, and with a p-value of 0.04, it can be seen that the hybrid learning students have improved 

creativity scores. The recommendation system's mean absolute error was 0.18. The KNN model had 86% classification accuracy 

for creativity levels with precision of 0.84 and recall of 0.88 which categorizes students into a high, medium, or low creativity 

group. 

V. Discussion 

The study concludes that hybrid learning models, using KNN algorithms and Collaborative Filtering, have significantly enhanced 

creativity in fine arts education. The blended approach, adaptive recommendations, and personalized learning strategies 

improved student satisfaction, engagement, and creative output. An increase of 27% in student engagement reflects the positive 

outcome of integrating in-person instruction with online resources. Furthermore, the Collaborative Filtering algorithm resulted 

in increased interaction with suggested content of 15-20%. It proved the importance of personalized learning. The average 

creativity score improved from 74% to 85%, which accounted for a 15% increase in students using the hybrid model. The KNN 

classification increased the personalized nature of learning through the suitability of content toward individual creative levels. 

For high creative students, their output rose by 20%, whereas medium and low creative students rose by 12%. These findings 

indicate that hybrid learning encourages creativity through a personalized and adaptive approach. 

The study has shown a significant 40% increase in cross-discipline engagement, with students looking into 3-4 types of media 

compared to just 1-2 types in traditional models. This indicates that the hybrid model inspires students to broaden their creative 

horizons, which is very important in fine arts education. The model exposes students to different kinds of artistic expressions, be 

it digital art, sculpture, or photography, in addition to enriching the creative toolkit by allowing students to engage in 

interdisciplinary learning a symbol of contemporary art education. The feature of recommending content based on what a student 

liked previously played a vital role in bringing about that result. It not only guaranteed the students had content to work with, 

but also it nudged them towards studying new mediums and techniques, which would otherwise not come their way. That sort 

of happy accident is precisely the kind that often fires creative sparks because students are pushed and encouraged to try out all 

sorts of new forms and ideas within an environment that, at the same time, feels both personal and vast. Student satisfaction 
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under the hybrid model increased by 28%, which reflects the value of flexible and personalized learning. Students appreciated 

the combination of online and face-to-face instruction, which enhanced their learning experience. Moreover, the increase in 

perceived creativity highlights that the model has a positive impact on student confidence and self-expression, which is crucial 

in art education. The collaborative filtering algorithm had an MAE of 0.18, while the KNN model achieved an accuracy of 86%, 

a precision of 0.84, and a recall of 0.88. These results show that data-driven algorithms can improve learning, as they will tailor 

content to fit students' individual needs and interests, leading to engagement and creativity. 

VI. Conclusion 

This study shows the effect of hybrid learning models in combination with personalized learning technologies, such as 

Collaborative Filtering and K-nearest neighbours (KNN) algorithms, on stimulating creativity in fine arts education. Integrating 

online resources with personal learning opportunities enhances the learner's flexibility and provides them with experiences that 

are tailored to each individual's needs- experiences that lead to more immersion and artistic development. The results show that 

hybrid models yield significant improvements in terms of students' creativity, engagement, and satisfaction; they score 15% more 

creativity and 28% overall satisfaction compared to the traditional way of learning. 

These technologies provide personalized recommendations, and adaptive learning pathways, creating an environment where 

students will be able to learn or explore new artistic techniques and media at their own pace resulting in improved creative 

outcomes. The success of the approach in this study will certainly transform fine arts education by ensuring it is more accessible 

individualized and more effective at creating creative potential. Additionally, further research could focus on the long-term 

impact that hybrid learning models may have on artistic development and how adaptable personalized learning technologies may 

be within other creative disciplines. The results of this study show that technology integration in fine arts education will play a 

significant role in the future by enabling the most dynamic and customized form of creativity development. 
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