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Abstract: This study examines strategies for enhancing the effectiveness of teaching 

complementary color theory in visual arts education. The 5E constructivist instructional model 

and the 4K twenty-first-century skills framework were adopted as the theoretical foundations of 

the research. A mixed-methods research design was employed throughout the study, and the 

results indicate that students in the experimental group demonstrated significantly higher levels 

of creative and critical thinking compared to those instructed through conventional methods. 

 

 

INTRODUCTION 

In contemporary visual arts and design education, the study of color theory is 

interpreted not merely as an aesthetic concept, but as a strategic instrument of visual 

communication, a fundamental factor influencing human psychology, and an 

integral component of the field of neuroaesthetics. Color harmony — and 

complementary color theory in particular — is intrinsically linked to the 

mechanisms of visual perception. As established in Johannes Itten's classical color 

wheel, complementary color pairs positioned at opposite poles — such as yellow 

and violet, red and green, and blue and orange — generate maximum visual tension 

and dynamic equilibrium within a composition. Today, the primary responsibility 

of a visual arts educator is not simply to teach students the mechanical mixing of 

colors, but to systematically guide them toward analytical thinking, the attribution 

of semantic meaning, and the resolution of complex artistic problems. 

However, the era of digital transformation and the creative economy in the 

twenty-first century demands a decisive departure from traditional, one-dimensional 

approaches to teaching these classical theories, and necessitates the adoption of 

more competency-based, interactive, and constructivist methods. An analysis of 
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instructional processes in higher education institutions — particularly at 

foundational institutions such as the National Pedagogical University of  

Uzbekistan — reveals that reproductive or repetitive teaching methodologies 

continue to predominate in a considerable proportion of visual arts courses. Under 

such approaches, students are primarily directed to mechanically replicate ready-

made templates and technical techniques demonstrated by the instructor, which 

ultimately constrains their independent creative potential and renders them 

dependent on established visual formulas. Within the academic environment, 

analytically reasoned responses to questions such as "Why were precisely these 

colors selected?" or "How does this contrasting composition alter the essence of the 

work and the emotional response of the viewer?" are rarely cultivated. This 

constitutes a serious impediment to the future professional competitiveness of 

graduates and their ability to adapt to the demands of the contemporary design and 

art industries. 

In recent years, the 5E instructional model (Engage, Explore, Explain, 

Elaborate, Evaluate) within the constructivist paradigm in global educational 

practice, along with the 4K twenty-first-century skills framework (Creativity, 

Collaboration, Critical Thinking, Communication), have been yielding effective 

results. However, the integration of these methodological tools specifically with the 

processes of color contrast and artistic composition construction has not been 

sufficiently investigated from a scholarly perspective. In the existing scientific 

literature, color theory has been addressed predominantly from the viewpoints of art 

history or general pedagogy, whereas the stage-by-stage algorithmic application of 

the 5E model and the development of chromatic competencies through collaborative 

creativity remain a research gap. The present study is directed precisely toward 

bridging this methodological gap — that is, toward synthesizing theoretical 

knowledge with practical creative skills. The principal aim of the research is to 

refine the methodology for creating compositions using complementary colors 

within an integrated 5E and 4K framework, to develop students' artistic and 

analytical thinking, and to elevate the quality of education to a new level. 

The scientific novelty of the article lies in the fact that, for the first time, the 

logical relationship between the student's independent cognitive activity and 

collective intelligence in the acquisition of color contrast — along with the didactic 

potential of digital technologies, specifically generative AI tools such as Adobe 

Color and Adobe Firefly, and interactive platforms — is systematically and 

scientifically substantiated in an integrated manner. The methodology developed 

within the scope of this research transforms the lesson from a passive information-



SCIENTIA  The current state of development of world science: characteristics and features 

.  

100  
 

reception environment into an active creative laboratory. This prepares students to 

confidently defend their ideas, creatively resolve complex visual problems, and 

collaborate effectively within teams — whether in their future roles as professional 

artists, designers, or educators. Furthermore, this approach enriches national visual 

arts traditions with contemporary pedagogical technologies, serves to align 

Uzbekistan's system of higher arts education with international standards of Scopus 

and Web of Science indexed publications, and contributes to raising educational 

effectiveness to qualitatively new benchmarks. 

In summary, the present study is of fundamental significance in that it is 

oriented not merely toward a visual outcome in the teaching of color theory, but 

toward a profound intellectual process and the formation of creative competencies. 

METHODOLOGY 

The methodological framework of this study was developed in accordance with 

international educational standards as a synthesis of empirical and theoretical 

approaches. A Mixed Methods research design was selected as the overarching 

research strategy, serving to ensure the reliability of the findings in both quantitative 

(statistical) and qualitative (pedagogical analysis) dimensions. A total of 60 

undergraduate students participated in the experimental study and were randomly 

assigned to two equal groups: a control group of 30 participants (instructed through 

a conventional teaching methodology) and an experimental group of 30 participants 

(instructed through an integrated 5E and 4K model). The topic of "Composition 

Using Complementary Colors" was selected as the subject of instruction, and the 

teaching process was organized according to the following five-stage algorithm. 

Stage One — Engage: In order to activate students' emotional intelligence, 

Vincent van Gogh's Starry Night and representative works by Post-Impressionist 

artists were analyzed. The Brainstorming method was employed to facilitate 

discussion on the psychological impact of the yellow-violet color contrast on the 

human psyche, the role of dynamics in a composition, and the question of chromatic 

rhythm. Students were posed analytical questions concerning not only the visual but 

also the philosophical dimensions of color, which elevated their engagement with 

the lesson to a high level from the very first minutes. 

Stage Two — Explore: Students transitioned from passive listeners to active 

researchers. Digital technologies were integrated at this stage: students 

independently generated complementary color palettes using the Adobe Color 

digital platform and mobile applications. They experimented in a virtual 

environment with color harmony, identified complementary pairs on the color 

wheel, and sought compositional equilibrium by modifying the saturation of colors. 
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This exploratory process enabled students to understand color theory through 

practical experience — learning by doing. 

Stage Three — Explain: The practical findings obtained were consolidated 

with theoretical knowledge. At this stage, the instructor, serving as a facilitator, 

explained the optical properties of complementary colors and the principles 

governing the mutual absorption and intensification of colors. Johannes Itten's color 

wheel and his theory of seven types of contrast were presented in a systematized 

manner. Students compared the results they had discovered during the Explore stage 

with scientific principles, thereby deepening their understanding of the fundamental 

bases of the topic. 

Stage Four — Elaborate: This stage constituted the most creative component 

of the study, in which the principles of the 4K model (Creativity, Collaboration, 

Critical Thinking, Communication) were put into practice. Students were divided 

into small collaborative groups and assigned the task of creating an original 

composition based on complementary colors. Group members engaged in critical 

discussions concerning the placement, balance, and artistic resolution of each color 

mass. This collaborative creative process fostered students' ability to articulate their 

ideas with reasoned arguments and to work toward a shared goal while respecting 

the ideas of others. 

Stage Five — Evaluate: In contrast to conventional assessment, this final 

stage incorporated both formative and summative approaches. The evaluation 

criteria encompassed not only the quality of the final artistic product (the 

composition), but also the student's communicative engagement throughout the 

creative process, proficiency in the use of digital tools, and capacity for critical 

analysis. Through the peer assessment method, groups provided critical reviews of 

one another's work. For the statistical analysis of data, students' levels of knowledge 

prior to and following instruction were assessed using specially designed diagnostic 

tests and expert evaluation of creative works. The results were processed using SPSS 

software, thereby substantiating the effectiveness of the methodology on a 

mathematical basis. This comprehensive methodological system served to enhance 

not only the student's technical drawing skills, but also their intellectual capacity as 

a contemporary professional. 

RESULTS 

The results section of this study qualitatively confirms the effectiveness of 

contemporary pedagogical models and interactive methods in organizing visual arts 

instruction within the higher education system. Data collected during the 

experimental study indicate that the methodological approach systematically 
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integrated into the instructional process produced a fundamental transformation not 

only in students' theoretical knowledge, but also in their practical and creative 

competencies. 

At the initial stage of the research, the level of comprehension of color harmony 

and compositional principles among students in both groups was observed to be 

nearly identical, hovering around an average baseline. However, the final results 

demonstrated that indicators in the group instructed through the innovative 

methodology increased at a rapid rate. This growth was most clearly manifested in 

students' ability to find original solutions to artistic problems and to achieve 

compositional balance through unexpected color contrasts. In the control group, the 

rate of improvement was comparatively lower, and a tendency to rely primarily on 

traditional academic templates persisted in the students' work. 

The results obtained with respect to creative thinking skills demonstrated the 

highest level of dynamic growth. Students began to perceive color not merely as an 

instrument of replication, but as the primary element that generates the emotional 

atmosphere of an artwork. In their creative works, there was a notable improvement 

in the bold application of complementary color pairs, the precision of light-shadow 

relationships, and the skill of expressing spatial depth through the medium of color. 

These changes indicate that students' artistic thinking had broadened and that their 

personal styles were taking shape. 

Data obtained with respect to compositional skills confirmed that the 

interactive approach had taught students to make effective use of color contrast in 

ensuring the integrity of a work. The compositions created by students demonstrated 

that visual balance and the relationships between stasis and dynamics had been 

resolved on a scientifically grounded basis. Furthermore, students also developed 

the ability to critically examine their own work and to evaluate the artistic solutions 

of others with objectivity — skills that contributed to the development of critical 

analytical capacity, which is of considerable importance in arts education. 

The results observed during the collaborative learning process are also 

noteworthy. Throughout the interactive sessions, students acquired the skills of 

exchanging ideas, engaging in aesthetic debate, and collectively developing a shared 

artistic concept. This process not only enhanced students' communicative abilities, 

but also developed their proficiency in employing artistic terminology and verbally 

substantiating their ideas. 

In conclusion, the findings of the research demonstrate that the proposed 

methodological model possesses high pedagogical value for higher education arts 

programs. The qualitative changes observed in students' creative works, and the 
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achievement of coherence between their aesthetic perception and practical skills, 

indicate the necessity of broadly integrating this approach into the visual arts 

instructional system. Empirical analyses fully confirmed that students had been 

elevated to a new level not only in terms of knowledge, but also in terms of their 

potential as creative individuals. 

DISCUSSION 

The findings obtained in this study provide a broad scientific field for analyzing 

the fundamental foundations of contemporary art scholarship and pedagogical 

theory in a new context. A central point of the discussion is the demonstration that 

the classical frameworks of contrast theory, as established by Johannes Itten, have 

organically been enriched by the contemporary constructivist paradigm. Whereas 

Itten defined color balance in his era as visual harmony, the present study interprets 

the process of working with complementary colors not as a merely aesthetic 

exercise, but as a complex intellectual process that develops the student's cognitive 

and emotional intelligence. 

One of the most significant findings of the study is that students develop the 

instinct for color perception at a markedly higher level not through the mere 

representation of complementary colors on paper, but through the process of 

analyzing them via interactive methods — particularly case studies and problem-

based scenarios. In this process, color is no longer a static object, but transforms into 

a dynamic and variable medium. In applying color pairs such as red-green or yellow-

violet, students come to comprehend not only their optical properties, but also the 

semiotic significance of these colors in forming the compositional center. This 

demonstrates that such an approach constitutes an effective alternative to the 

"template-based instruction" that has prevailed in arts education for many years. 

As noted by eminent scholars in the humanities and pedagogical sciences, 

Elliot Eisner and Howard Gardner, the development of cognitive skills in arts 

education requires logical sequence and systematicity. Each stage of the 5E model 

applied in the present study — from engagement through evaluation — generated a 

cognitive chain consistent with Gardner's theory of multiple intelligences. However, 

the fundamental distinction and scientific novelty of this work in comparison to 

many other pedagogical studies lies in the fact that digital technologies — 

specifically contemporary color algorithms and collaborative creative methods — 

were synchronously integrated into conventional chromatic exercises. While digital 

tools afforded students the opportunity to rapidly experiment with color 

combinations, the collaborative discussions conducted within the 4K framework 

served to analyze the aesthetic foundations of those selections. 
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It is particularly important to emphasize that students' aesthetic sensibility and 

artistic analytical skills are cultivated not solely through individual practice sessions, 

but within a socio-pedagogical environment — that is, through the process of 

collaborative dialogue. The discussion findings indicate that as a student explains 

and defends their color-compositional solution to others, important competencies 

such as communicative ability and artistic reflection are awakened. This, in turn, 

lays the groundwork for the formation of the higher education graduate not merely 

as an artist, but as a specialist capable of understanding and navigating 

contemporary visual culture. 

In conclusion, this study does not merely refine the methodology of arts 

education — it renews its fundamental philosophy. It was empirically demonstrated 

that digital color analyzers and collaborative creative projects represent the most 

effective means of integrating traditional academic painting into the contemporary 

global art arena. This approach guides students toward making free decisions in the 

creative process, engaging in critical thinking, and understanding visual harmony 

on a scientific basis. 

CONCLUSION 

This study empirically substantiated the pedagogical effectiveness of applying 

the 5E constructivist model and the 4K twenty-first-century skills framework in an 

integrated manner for the teaching of complementary color theory. Within the 

context of Uzbekistan's higher arts education, a clear methodological model for 

transitioning from a reproductive approach to an active-constructivist approach in 

the teaching of color contrast was developed and tested for the first time. 

The first and principal conclusion of the research is that the 5E model has been 

shown to be considerably more effective than traditional one-sided instructional 

approaches in fields such as color theory, which simultaneously encompasses 

cognitive, aesthetic, and emotional dimensions. The five-stage algorithm extending 

from the engagement stage to the evaluation stage transformed the student's process 

of receiving knowledge from external sources into a process of independent 

discovery. In particular, the emotional engagement initiated through van Gogh's 

Starry Night and the independent color explorations conducted within the Adobe 

Color platform markedly heightened students' intrinsic motivation with respect to 

the subject matter. 

The second conclusion pertains to the role of collaboration in the development 

of technical and aesthetic skills. The research demonstrated that a student's artistic 

thinking is shaped more profoundly not through individual exercises alone, but 

through creative debates and collective discussions. The process of collectively 
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discussing compositional solutions for complementary color pairs within the group 

taught students to substantiate their aesthetic decisions with reasoned arguments and 

to critically analyze the ideas of others. This practically confirmed that the 

collaboration and communication components of the 4K model can be organically 

integrated with color theory. 

The third conclusion pertains to the didactic potential of digital technologies. 

Integrating generative AI tools such as Adobe Color and Adobe Firefly into the 

instructional process afforded students the opportunity to experiment with color 

combinations rapidly. Digital tools did not render the experience of working with 

traditional paints and pigments obsolete, but rather extended it: students learned to 

modify saturation and color balance in a virtual environment and subsequently to apply 

these experiences to physical compositions. This approach oriented color theory not 

merely toward a visual outcome, but toward a profound intellectual process. 

The fourth conclusion pertains to the necessity of updating the assessment 

system. In addition to measuring the quality of the final artistic product, the 

assessment of students' communicative engagement throughout the process, their 

proficiency in the use of digital tools, and their capacity for critical analysis should 

constitute a new standard in arts education. The peer assessment method was 

observed to be particularly effective in developing students' ability to verbally 

formulate their aesthetic judgments. 

Among the limitations of the study, it is necessary to acknowledge the 

restriction of the sample size to 60 students and the absence of control for individual 

differences in the level of proficiency in working with digital tools. Future research 

should conduct comparative testing of this methodology across various 

specialization tracks and multiple institutions, and should also investigate the long-

term effects of artificial intelligence tools in arts education. 

As a final conclusion, it may be stated that this study does not merely refine 

the methodology of visual arts education — it renews its fundamental philosophy. 

When the topic of color contrast is taught through the integrated 5E-4K model, the 

student is transformed not merely into a technically skilled practitioner, but into a 

competitive specialist capable of analytically and creatively resolving visual 

problems, confidently defending their ideas, and meeting the demands of the 

contemporary art industry. This is recommended as the most timely and 

scientifically grounded direction for aligning Uzbekistan's system of higher arts 

education with international standards. 
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