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Abstract 

The rapid development of digital media has expanded the role of colour from a primarily 

aesthetic element to a strategic component of visual communication, interface design, 

animation, branding, immersive media, and other forms of digital practice. Despite these 

changes, colour education in higher art education frequently retains a theory-first instructional 

structure in which conceptual knowledge and digital application are treated as largely separate 

learning experiences. This study developed and evaluated an Integrated Teaching Model for 

Digital Color Principles intended to bridge this theory-practice gap. An interpretivist 

qualitative case study was conducted within an undergraduate Digital Media Art programme 

at Guangzhou Huashang College, China. The study involved third-year students and the course 

instructor and drew on classroom observations, semi-structured interviews, reflective journals, 

student design artefacts, and curriculum documents. Data were examined through Reflexive 

Thematic Analysis and triangulated across evidence sources. Initial findings identified three 

pedagogical limitations: predominance of teacher-directed instruction, difficulties transferring 

colour theory into authentic digital practice, and limited opportunities for structured 

collaboration and reflection. Subsequent analysis informed a six-component Integrated 

Teaching Model comprising Theoretical Conceptual Learning, Authentic Digital Design 

Practice, Collaborative Learning, Reflective Practice, a Technology-Enhanced Learning 

Environment, and Continuous Formative Feedback and Assessment. Evaluation of 

implementation indicated enhanced digital colour literacy, stronger creative competence and 

professional judgement, increased engagement and learner autonomy, and improved 

integration between conceptual knowledge and professional design practice. The study 

contributes an empirically informed and theoretically integrated framework for contemporary 

digital design education and reconceptualises digital colour literacy as a multidimensional 

professional capability rather than technical proficiency alone. 

Keywords: Digital Color Principles; Digital Colour Literacy; Higher Art Education; Integrated 

Teaching Model; Experiential Learning; Practice-Based Learning; Digital Media Art. 

1. Introduction 

Digital technologies have transformed the environments in which visual communication is 

produced, distributed, and experienced. Colour now operates across digital interfaces, 

animation, motion graphics, game environments, digital branding, social media, interactive 

applications, and immersive technologies. Within these settings, colour is not merely 

decorative. It communicates hierarchy, identity, atmosphere, emotional meaning, functionality, 

and interaction. Contemporary designers are therefore expected to understand not only 
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conventional principles of colour harmony, contrast, and perception but also the ways in which 

colour functions within technically complex and rapidly changing digital environments. 

This transformation has important implications for higher art and design education. Digital 

Media Art and related programmes are expected to prepare students who can move fluently 

between conceptual knowledge and professional digital practice. Students need to understand 

why particular colour relationships work, how colour affects communication and perception, 

and how these principles can be translated into effective decisions using digital tools. Digital 

design education must therefore combine theoretical understanding with creativity, 

technological competence, critical thinking, reflective judgement, and professional problem-

solving. 

Existing research has increasingly recognised the need for art and design education to respond 

to digital transformation and changing professional requirements. Digital design has become 

closely associated with interdisciplinary creative practice, making the integration of conceptual, 

technological, and professional knowledge increasingly important (González-Zamar & Abad-

Segura, 2021). Research within Digital Media Art education similarly emphasises the 

importance of moving beyond conventional disciplinary boundaries and preparing students for 

emerging forms of digitally mediated creative practice (Yu & Jiang, 2021). More recent 

scholarship has highlighted continuing challenges associated with pedagogy in Digital Media 

Art, particularly where technological development outpaces corresponding changes in 

instructional design (Shi, 2025; Tang, 2025). 

Colour education illustrates this challenge particularly clearly. Conventional colour courses 

have historically provided essential theoretical foundations for understanding colour 

relationships, perception, contrast, harmony, and visual communication. Such foundations 

remain valuable. However, contemporary digital design requires students to apply these 

principles within contexts in which multiple factors operate simultaneously, including visual 

hierarchy, usability, audience expectations, emotional communication, accessibility, brand 

identity, and technological constraints. Students who can define complementary colour 

relationships in a lecture may still experience considerable difficulty selecting, evaluating, and 

justifying colour decisions within an authentic interface, branding project, animation, or other 

digital design problem. 

The central pedagogical problem is therefore not necessarily an absence of theoretical content. 

Nor can it be solved simply by adding software instruction or increasing the number of practical 

exercises. Instead, the problem concerns the relationship between these learning experiences. 

When theory is presented first as a relatively self-contained body of information and practical 

application occurs later, students may interpret theory and practice as separate phases rather 

than mutually reinforcing dimensions of design learning. This problem reflects a wider concern 

within professional and practice-oriented education: conceptual knowledge becomes 

educationally powerful when learners are able to use, test, question, and refine it within 

meaningful practice (Billett, 2015). 

Learner-centred and experiential pedagogies provide an alternative to such separation. 

Constructivist perspectives conceptualise students as active participants in the construction of 

knowledge rather than passive recipients of information (Piaget & Inhelder, 2008; Vygotsky, 
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1978). Experiential Learning Theory similarly emphasises the relationship among experience, 

reflection, conceptualisation, and experimentation (Kolb, 2014). Practice-based learning 

extends this principle into professional and creative disciplines by locating learning within 

authentic participation in disciplinary activity (Billett, 2015). Together, these perspectives 

suggest that effective design learning should enable students to construct conceptual 

understanding through repeated interaction with meaningful creative problems. 

Project-based, collaborative, reflective, and technology-supported pedagogies are 

consequently receiving increasing attention within art and design education. Digitally mediated 

learning environments can support experimentation and rapid comparison of visual alternatives, 

while authentic projects encourage students to make contextual rather than purely procedural 

decisions. Collaborative critique allows learners to articulate and defend design reasoning, and 

reflective practice enables them to examine the relationship between intention, action, feedback, 

and outcome. However, adopting these techniques individually does not necessarily resolve the 

underlying theory-practice divide. A course may introduce digital technology while remaining 

teacher-centred, or incorporate a project without providing systematic reflection and formative 

feedback. 

The present study therefore argues that the key educational requirement is pedagogical 

integration. Rather than asking whether theory, studio work, collaboration, reflection, 

technology, or feedback is most effective, the study investigates how these processes can 

operate together within a coherent learning system. 

The research was conducted within the Digital Color Principles course in the undergraduate 

Digital Media Art programme at Guangzhou Huashang College, China. It pursued four 

interconnected objectives: to examine existing pedagogical approaches and identify their 

limitations; to explore the pedagogical requirements for a more integrated approach; to develop 

an Integrated Teaching Model combining conceptual learning with authentic digital practice; 

and to evaluate the educational value of the proposed model. 

Accordingly, the research addressed four questions: What limitations characterise existing 

approaches to teaching Digital Color Principles? What pedagogical requirements should 

inform an integrated teaching model? How can such a model systematically bridge theoretical 

colour knowledge and authentic digital practice? And how does implementation of the model 

contribute to students' digital colour literacy and creative competence? 

The study makes three related contributions. First, it develops a six-component Integrated 

Teaching Model grounded jointly in Constructivist Learning Theory, Experiential Learning 

Theory, and Practice-Based Learning. Second, the model is empirically informed through 

multiple qualitative evidence sources rather than derived from educational theory alone. Third, 

the study conceptualises digital colour literacy as a multidimensional capability involving 

conceptual understanding, contextual application, creative reasoning, reflective judgement, 

communication, and professional decision-making. 
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2. Literature Review and Theoretical Framework 

2.1 Digital Colour Education and the Theory-Practice Gap 

Colour remains fundamental to visual communication. Digital technologies, however, have 

changed the contexts within which colour knowledge must operate. Contemporary designers 

work across responsive interfaces, multimedia systems, digital illustration, motion graphics, 

branding, animation, interactive media, and related platforms. Their decisions must respond 

simultaneously to aesthetic, communicative, cultural, technological, and user-oriented 

considerations. 

Digital colour competence therefore requires more than knowledge of traditional colour 

relationships. Students must understand how conceptual principles operate when mediated by 

digital production systems and professional communication objectives. This increasingly 

complex relationship between artistic knowledge and technological practice has contributed to 

broader debates regarding curriculum reform in digital and creative education (González-

Zamar & Abad-Segura, 2021; Yu & Jiang, 2021). 

Traditional instructional approaches nevertheless frequently retain a separation between 

theoretical instruction and applied production. Colour principles may first be explained through 

lectures, visual examples, readings, and demonstrations, followed by exercises intended to 

reproduce or apply what has been taught. Such sequencing is pedagogically understandable 

because students require foundational knowledge. The limitation emerges when this sequence 

encourages learners to regard theory as information acquired before practice rather than a 

conceptual resource continuously revisited during design. 

This distinction is significant because authentic design problems seldom have a single 

predetermined solution. Effective colour decisions depend on context. Designers must balance 

contrast, harmony, accessibility, emotional intention, communication objectives, visual 

hierarchy, cultural meaning, and audience response. Learning therefore requires judgement as 

well as procedural competence. 

Research concerning contemporary art and design pedagogy increasingly supports more active 

approaches. Learner-centred educational reforms seek to move away from exclusive reliance 

on knowledge transmission towards participation, experimentation, critique, and iterative 

problem-solving (Law, 2022). Problem-oriented learning has similarly been associated with 

opportunities to develop cognitive abilities through engagement rather than passive reception 

(Ssemugenyi, 2023). Within Digital Media Art specifically, pedagogical research points 

towards the need for approaches capable of integrating technological fluency with conceptual 

and creative understanding (Shi, 2025; Tang, 2025). 

The theory-practice problem should therefore not be interpreted as a binary in which theory 

must be replaced by practical activity. Effective professional education requires both. The 

central question concerns how conceptual understanding and practical experience continuously 

inform each other. 

2.2 Integrated and Practice-Based Pedagogy in Design Education 

Practice-based learning provides a useful perspective because it positions participation in 

authentic activity as an important mechanism through which professional knowledge develops. 
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In higher education, integrating practice-based experiences enables learners to relate 

disciplinary knowledge to the contexts in which that knowledge is actually used (Billett, 2015). 

For art and design students, authentic practice involves more than reproducing instructor 

demonstrations. It requires engaging with open-ended problems, making creative decisions, 

interpreting contextual constraints, generating alternatives, accepting critique, revising work, 

and communicating the rationale behind solutions. These processes resemble professional 

design practice more closely than isolated technical exercises. 

Digital technologies further expand possibilities for practice-based learning. Software 

environments enable rapid experimentation, comparison of multiple alternatives, iterative 

revision, documentation of process, and presentation of developmental work. Research 

concerning the incorporation of digital technologies into artistic education suggests that 

technology can support new forms of creative exploration when connected meaningfully to 

pedagogy (González-Zamar & Abad-Segura, 2021; Qiu & Zhang, 2023). 

Technology itself, however, is not equivalent to pedagogical innovation. Teaching new 

software within an unchanged transmission-based model may increase technical competence 

without resolving conceptual fragmentation. The educational question is therefore not whether 

digital tools are present but how they support inquiry, experimentation, reflection, 

collaboration, and informed design reasoning. 

Collaborative learning is similarly important. Professional designers rarely work in complete 

isolation; they communicate with clients, colleagues, users, specialists, and other stakeholders. 

Collaborative critique within education can expose learners to alternative perspectives while 

requiring them to articulate and defend decisions. This process supports both social knowledge 

construction and professional communication. 

Reflection connects these activities. Without reflection, practical activity risks becoming 

experience without conceptual consolidation. Reflective practice encourages learners to 

examine why a solution worked, how feedback altered their understanding, where a design 

failed, and what should change during the next iteration. Combined with authentic practice and 

collaboration, reflection transforms activity into a continuing learning process. 

The pedagogical challenge is therefore to design a curriculum where authentic practice, 

conceptual understanding, collaboration, reflection, digital technology, and assessment 

reinforce one another. 

2.3 Constructivist Learning Theory 

Constructivist learning provides the first theoretical foundation for this study. Constructivist 

perspectives challenge the assumption that knowledge is transmitted intact from teacher to 

learner. Instead, learners interpret new information through their existing knowledge, 

experiences, social interactions, and engagement with the surrounding environment (Piaget & 

Inhelder, 2008; Vygotsky, 1978). 

This perspective is particularly relevant to design education because professional judgement 

cannot be developed solely through memorisation. Students construct understanding when they 
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encounter a problem, attempt a solution, observe outcomes, compare perspectives, receive 

feedback, and revise their interpretation. 

Social interaction is especially important. From a sociocultural perspective, learning develops 

through dialogue and participation with others (Vygotsky, 1978). Peer critique, collaborative 

problem-solving, and design discussion therefore represent more than classroom engagement 

strategies. They are mechanisms through which learners externalise, negotiate, and reconstruct 

conceptual understanding. 

Applied to digital colour education, constructivism suggests that students should encounter 

theoretical concepts within meaningful design situations and repeatedly reconstruct their 

understanding as those concepts interact with new visual and technical problems. 

2.4 Experiential Learning Theory 

Experiential Learning Theory provides a process-oriented account of how such understanding 

can develop. Kolb (2014) conceptualises learning as a recurring relationship among concrete 

experience, reflective observation, abstract conceptualisation, and active experimentation. 

Design practice closely resembles this cycle. A student develops an initial solution, evaluates 

the result, reflects on feedback or shortcomings, connects these observations to conceptual 

principles, and produces another iteration. Learning does not conclude when theory has been 

presented or when a project has been submitted; it develops through cycles of doing, examining, 

interpreting, and trying again. 

Digital environments are particularly compatible with iterative learning because students can 

produce and compare alternatives rapidly. Colour combinations can be adjusted, contrast 

evaluated, interface states compared, and communication effects explored without treating the 

first attempt as final. Such experimentation can make theoretical concepts visible and 

consequential. 

Experiential learning therefore supports a move away from a linear 'theory first, practice 

second' curriculum towards a recursive relationship in which practice generates new questions 

for theory and theory continually guides further practice. 

2.5 Practice-Based Learning 

Practice-Based Learning complements constructivist and experiential perspectives by 

emphasising the professional context of learning. It recognises that knowledge in practice-

oriented disciplines is partly developed through participation in the activities, problems, norms, 

and decision-making processes characteristic of the field (Billett, 2015). 

In Digital Color Principles, this means designing learning experiences that resemble 

professional problems rather than simply replicating decontextualised exercises. Students may 

need to create a brand identity, interface, advertising composition, or other digital product 

while considering intended audiences and communication goals. Such tasks require them to 

combine theory, technical competence, creative reasoning, and professional judgement. 

Practice-based learning also provides a rationale for critique, revision, portfolio development, 

and iterative assessment. These are not supplementary activities; they reflect the way 

professional design work itself evolves. 
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2.6 An Integrated Theoretical Perspective 

The three theoretical foundations serve different but complementary functions. Constructivism 

explains how knowledge is actively and socially constructed. Experiential Learning Theory 

explains how understanding develops through repeated cycles of experience, reflection, 

conceptualisation, and experimentation. Practice-Based Learning explains why authentic 

professional activity provides an important context for disciplinary learning. 

Their integration provides the conceptual foundation for the model developed in this study. 

The resulting perspective rejects both theory without practice and practice without conceptual 

reasoning. Instead, it conceptualises learning as an iterative process in which students 

continuously move among knowing, making, discussing, evaluating, and revising. 

3. Methodology 

3.1 Research Design and Philosophical Position 

The study adopted an interpretivist qualitative case study design informed by a social 

constructivist perspective. This design was selected because the purpose was not to establish 

universal causal relationships or statistically test an intervention. Instead, the study sought to 

understand the development, implementation, and educational meaning of an Integrated 

Teaching Model within an authentic classroom environment. 

The interpretivist position recognised that participants' experiences and meanings were 

contextually constructed. Students and the instructor interacted with the pedagogical model 

through their prior knowledge, classroom relationships, creative activity, reflection, and 

interpretations of the design tasks. The researcher therefore examined the model as a dynamic 

educational process rather than a fixed treatment. 

The case study approach enabled examination of teaching practices, learning experiences, 

interactions, artefacts, and curricular evidence within a bounded educational context. 

3.2 Research Context and Participants 

The research was conducted within the undergraduate Digital Media Art programme at 

Guangzhou Huashang College, Guangdong Province, China. Digital Color Principles functions 

as a foundational course within the programme, supporting subsequent learning in areas such 

as digital illustration, interface design, animation, game art, and digital imaging. 

The course addresses colour theory, digital colour systems, harmony, perception, colour 

management, and application of colour principles within digital design. The institutional 

environment provided professional digital studios and software resources that enabled students 

to engage with authentic design activity. 

The study focused on third-year undergraduate students undertaking the Digital Color 

Principles course and the instructor responsible for delivering it. The thesis identifies a 

purposive participant group of 27 students and one experienced course instructor. Participants 

were selected because they possessed sustained, first-hand experience of the pedagogical 

processes being investigated. 
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The principal unit of analysis was not individual student characteristics but the implementation 

of the Integrated Teaching Model within the bounded course context over one academic 

semester. 

3.3 Development of the Integrated Teaching Model 

Development of the teaching model constituted a methodological phase of the research. The 

process was iterative and involved five broad phases: identification of the pedagogical problem 

through literature and contextual analysis; identification of appropriate theoretical foundations; 

synthesis of pedagogical components; construction of a preliminary framework; and expert 

review and refinement before classroom implementation. 

Three principles guided development. First, the model had to respond directly to the 

documented theory-practice gap. Second, it had to remain theoretically grounded in 

constructivist, experiential, and practice-based perspectives. Third, it had to be practically 

implementable within an existing Digital Color Principles course. 

The resulting model was therefore neither purely conceptual nor produced solely after the 

intervention. It emerged through interaction among literature, theory, contextual analysis, 

empirical findings, and pedagogical refinement. 

3.4 Data Collection 

Multiple qualitative data sources were used to capture different dimensions of teaching and 

learning. 

Classroom observations documented teaching practices, student participation, instructor-

student interactions, peer interaction, experimentation, design critique, application of colour 

theory, and the evolving relationship between conceptual and practical learning. 

Semi-structured interviews explored participants' interpretations of the existing pedagogical 

approach, challenges in applying colour knowledge, experiences of the integrated model, and 

perceptions of learning development. 

Students' reflective journals captured evolving interpretations of colour theory, design 

challenges, experimentation, feedback, revision, and personal learning throughout the 

implementation period. 

Student design artefacts offered tangible evidence of how conceptual knowledge was translated 

into creative practice. Analysis focused on conceptual understanding, creativity, technical 

competence, theory-practice integration, reflection, and evidence of iterative improvement. 

Course documents—including lesson plans, instructional resources, curriculum materials, and 

assessment guidelines—provided contextual evidence concerning intended learning outcomes 

and pedagogical implementation. 

These sources were considered collectively rather than as independent datasets. 

Table 1: Research design and evidence sources 

Element Description 

Design Interpretivist qualitative case study 

Context Digital Color Principles, Digital Media Art programme 
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Institution Guangzhou Huashang College, China 

Sampling Purposive sampling 

Participants 27 third-year students and one instructor 

Observation Classroom teaching and learning processes 

Interviews Student and instructor experiences 

Reflective journals Development of student understanding and reflection 

Design artefacts Evidence of conceptual application and creative development 

Documents Curriculum, lesson plans, teaching and assessment materials 

Analysis Reflexive Thematic Analysis 

Quality strategies Triangulation, prolonged engagement, member checking, peer 

debriefing, reflexivity, audit trail 

 

3.5 Data Analysis 

The qualitative evidence was analysed using Reflexive Thematic Analysis. Analysis was 

recursive rather than linear. 

The researcher first became familiar with observation notes, interview transcripts, journals, 

design artefacts, and relevant documents. Meaningful segments were then coded according to 

their relevance to the research objectives. Related codes were grouped into preliminary patterns 

and themes, which were repeatedly compared with the full dataset. 

Themes were subsequently reviewed, refined, defined, and interpreted in relation to the 

research questions and theoretical framework. The purpose was not to count codes 

mechanically but to construct meaningful explanations of how participants experienced the 

relationship between teaching practices, theory, digital design, reflection, collaboration, and 

professional learning. 

Analysis occurred across evidence sources. A pattern observed during classroom activity, for 

example, was compared with interview accounts, reflective journals, artefact evidence, and 

course documents. This cross-source integration supported methodological triangulation. 

3.6 Trustworthiness and Ethics 

Trustworthiness was addressed through credibility, transferability, dependability, and 

confirmability. Credibility was supported through methodological triangulation, prolonged 

engagement within the course, and member checking. Transferability was supported through 

contextual description and purposive sampling. Dependability was strengthened through 

documented protocols and an audit trail. Confirmability was supported through reflexive 

journaling, peer debriefing, and comparison across evidence sources. 

Participation was voluntary and informed consent was obtained. Participants' identities were 

anonymised, and the researcher acted as a non-participant observer rather than being 

responsible for grading or assessment. Student work used for research was separated from 

academic evaluation, and research data were managed securely. 
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4. Findings 

4.1 Limitations of Existing Pedagogical Approaches 

4.1.1 Predominance of Teacher-Directed Pedagogy 

The existing approach provided students with a structured foundation in colour theory and 

software techniques. However, teaching commonly followed a lecture-demonstration-practice 

sequence. The instructor explained theoretical principles, demonstrated their technical 

application, and then asked students to complete practical tasks. 

This structure was not inherently ineffective. Students valued the clarity of theoretical 

explanations and recognised the importance of foundational knowledge. The limitation was 

that active construction of meaning occurred comparatively late in the learning sequence. 

Classroom observations showed that theoretical explanation frequently preceded practical 

work, with students primarily listening and recording information. Student interviews revealed 

the resulting tension. 

“The lectures were easy to follow because the teacher explained everything step by step. 

But when I started designing, I realised that understanding the theory and actually 

using it were two different things.” (STI04) 

“I could remember the colour rules during class, but when I opened Photoshop and 

had to make my own decisions, I wasn't always sure which colours worked best.” 

(STI09) 

The problem was therefore not a failure to acquire information. It was the difficulty of 

transforming information into independent design judgement. 

4.1.2 Challenges Integrating Colour Theory with Authentic Digital Practice 

The second theme represented the central theory-practice problem. Students generally 

understood individual theoretical principles but experienced uncertainty when applying several 

principles simultaneously within authentic design problems. 

In professional-style tasks, learners needed to consider colour harmony alongside composition, 

typography, audience, emotional intention, accessibility, hierarchy, and communication 

objectives. This complexity differed substantially from demonstrating knowledge of an 

isolated colour rule. 

“When we learned colour harmony, everything seemed straightforward. But when I 

started designing a real poster, I had to think about colour harmony, contrast, 

typography, composition and the message all at the same time. That was much more 

difficult.” (STI03) 

“There wasn't only one correct answer. Different colours all looked possible, so I 

wasn't always sure how to choose the best one.” (STI10) 

Observations similarly showed students repeatedly seeking confirmation that their colour 

choices were “correct”. Early design artefacts demonstrated technically competent use of 

software but weaker conceptual justification for colour choices. 
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The findings suggest that students initially interpreted theory as rules to be followed rather than 

flexible principles supporting contextual reasoning. Authentic practice gradually challenged 

this assumption by requiring them to justify decisions according to audience and 

communication objectives. 

4.1.3 Limited Structured Reflection and Collaboration 

The third theme concerned limited opportunities for peer dialogue, critique, and systematic 

reflection. Practical assignments were commonly completed individually, and interactions 

frequently centred on obtaining instructor assistance rather than negotiating design reasoning 

with peers. 

Reflection likewise tended to occur after activity rather than throughout the design process. 

Yet students' accounts indicated that discussion and reflection were particularly valuable for 

understanding why a design decision succeeded or failed. 

These findings showed that the existing approach constrained some of the social and reflective 

processes through which conceptual understanding could be refined. Together, the three themes 

established the need for an instructional model that retained theoretical rigour but integrated it 

continuously with authentic practice, collaboration, reflection, and iterative decision-making. 

Table 2: Pedagogical limitations and corresponding requirements 

Existing limitation Educational requirement 

Teacher-directed knowledge transmission More active, learner-centred knowledge construction 

Weak transfer from theory to authentic design Continuous theory-practice integration 

Dependence on instructor confirmation Independent contextual reasoning 

Limited structured collaboration Peer critique and collaborative knowledge 

construction 

Limited reflection Reflection before, during, and after design activity 

Technology treated partly as technical 

proficiency 
Technology as a medium for inquiry and 

experimentation 

Product-oriented assessment Continuous formative feedback and iterative revision 

 

4.2 Pedagogical Requirements for Integrated Digital Colour Education 

Analysis of participant experiences identified four broad themes concerning the learning 

environment required to address these limitations: authentic theory-practice integration, 

collaborative knowledge construction, reflective learning, and technology-enhanced digital 

practice. Continuous formative feedback also emerged as an essential process connecting these 

dimensions. 

4.2.1 Authentic Learning 

Participants consistently valued design activities that reflected professional complexity. 

Authentic projects required theoretical principles to be used as resources for actual 

communication decisions rather than simply recalled. 

Such learning shifted the question from “What is complementary contrast?” to “Why is this 

particular colour relationship appropriate for this audience and communication goal?” This 

contextualisation made conceptual knowledge more meaningful. 
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4.2.2 Collaborative Knowledge Construction 

Peer discussion and critique exposed students to alternative solutions and encouraged them to 

articulate the reasoning behind their designs. Collaboration therefore contributed both to 

conceptual understanding and professional communication. 

Rather than positioning students as recipients of instructor judgement, collaborative activity 

enabled them to participate in knowledge construction and become sources of feedback for one 

another. 

4.2.3 Reflective Learning 

Reflection allowed students to interpret experience rather than merely accumulate it. Reflective 

journals and design discussions encouraged students to identify weaknesses, interpret feedback, 

reconsider assumptions, and develop strategies for subsequent work. 

Reflection consequently emerged as an important mechanism connecting experience to 

conceptual understanding and professional judgement. 

4.2.4 Technology-Enhanced Practice 

Students valued digital technologies most when these tools enabled exploration. Software 

supported rapid modification of colour palettes, comparison of alternatives, iterative revision, 

prototyping, and visualisation of theoretical principles. 

“The software allowed me to test different colour combinations very quickly. Instead of 

imagining the results, I could immediately see how each decision changed the design.” 

(STI20) 

“I became more willing to try new ideas because I knew I could always undo changes 

or create another version without starting again.” (STI17) 

Technology therefore reduced the cost of experimentation and encouraged students to treat 

iteration as part of learning. 

5. Development of the Integrated Teaching Model 

The findings were synthesised with Constructivist Learning Theory, Experiential Learning 

Theory, and Practice-Based Learning to produce the Integrated Teaching Model for Digital 

Color Principles. 

The model contains six interconnected components. 

Table 3: Components of the Integrated Teaching Model 

Component Educational purpose Principal learning processes 

Theoretical Conceptual Learning Develop disciplinary 

understanding 
Theory, interpretation, analytical 

reasoning 

Authentic Digital Design 

Practice 
Apply knowledge within 

professional-style contexts 
Problem-solving, application, 

experimentation 

Collaborative Learning Construct and challenge 

understanding socially 
Dialogue, critique, peer feedback 

Reflective Practice Transform experience into 

deeper learning 
Evaluation, reflection, self-

regulation 
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Technology-Enhanced Learning 

Environment 
Enable exploration and 

professional digital practice 
Visualisation, iteration, digital 

experimentation 

Continuous Formative Feedback 

and Assessment 
Guide progressive improvement Instructor feedback, peer critique, 

self-assessment, revision 

 

5.1 Theoretical Conceptual Learning 

The first component retains the importance of colour theory while changing its position within 

the learning process. Theory is not treated as content that is completed before practical work 

begins. Instead, students repeatedly return to colour harmony, contrast, visual communication, 

colour psychology, perception, and digital colour systems throughout project development. 

Conceptual learning consequently becomes iterative. Students use theory to interpret design 

situations, evaluate alternatives, communicate reasoning, and reconsider previous assumptions. 

This component directly addresses the misconception that bridging theory and practice requires 

reducing theoretical content. The findings suggested the opposite: students require robust 

conceptual knowledge, but that knowledge becomes meaningful through sustained interaction 

with design experience. 

5.2 Authentic Digital Design Practice 

Authentic practice forms the operational core of the model. Students engage with realistic 

design problems in areas such as branding, interface design, advertising, visual communication, 

and related digital applications. 

Projects require independent decisions rather than reproduction of instructor examples. 

Students must consider audiences, communication objectives, emotional intentions, usability, 

accessibility, and aesthetic relationships while applying theoretical knowledge. 

Authentic practice therefore creates the environment in which theory becomes professionally 

meaningful. 

5.3 Collaborative Learning 

Collaborative Learning systematically embeds peer interaction within project planning, 

development, critique, and revision. 

Students explain colour strategies, question assumptions, compare alternatives, and provide 

evidence-based feedback. Peer critique becomes a mechanism for learning rather than an 

occasional presentation activity. 

The component also changes the instructor's role. The lecturer remains a source of expertise 

but increasingly facilitates inquiry and discussion rather than serving as the sole source of 

correct answers. 

5.4 Reflective Practice 

Reflection is embedded before, during, and after design activities. Students examine both 

outcomes and the reasoning that produced them. 

Reflective journals, design commentaries, process portfolios, critique discussions, and self-

evaluation support this process. Students are encouraged to ask why a decision worked, how 
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feedback changed their interpretation, and what they would do differently during the next 

iteration. 

Through reflection, experience becomes conceptual learning rather than merely completed 

activity. 

5.5 Technology-Enhanced Learning Environment 

Technology functions as an enabling pedagogical environment rather than the centre of the 

curriculum. 

Professional digital tools facilitate rapid experimentation, visualisation, comparison, 

prototyping, documentation, and revision. They also support digital portfolios and 

collaborative review. 

The model therefore rejects the assumption that software proficiency itself constitutes digital 

design education. Technologies are educationally valuable when they enable learners to 

investigate conceptual and creative problems. 

5.6 Continuous Formative Feedback and Assessment 

The final component reconceptualises assessment as part of learning. 

Feedback is provided throughout project development from multiple sources: the instructor, 

peers, self-assessment, and reflective evaluation. Students use this feedback to revise designs 

and conceptual interpretations rather than receiving evaluation only after completion. 

Assessment therefore addresses both the final product and the reasoning and learning process 

that generated it. 

5.7 Cyclical Operation of the Model 

The most important characteristic of the model is that these six components do not form a fixed 

sequence. 

A student may begin with conceptual understanding, enter an authentic project, experiment 

using digital technology, discuss alternatives with peers, reflect on feedback, revise the design, 

return to theoretical concepts, and begin another iteration. 

The learning process can therefore be expressed conceptually as: Conceptual understanding ↔ 

authentic design practice ↔ collaboration ↔ reflection ↔ technological experimentation ↔ 

formative feedback ↔ refined conceptual understanding. 

This cyclical structure reflects professional design more closely than linear instruction. 

Designers continually revisit assumptions, test alternatives, obtain feedback, collaborate, and 

modify solutions. 
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Figure 1: Proposed Integrated Teaching Model for Digital Color Principles. 

Source: Adapted from the doctoral thesis model developed in the study. 

6. Educational Evaluation of the Integrated Teaching Model 

6.1 Enhancement of Digital Colour Literacy 

Digital colour literacy emerged as the most prominent educational outcome. 

Students increasingly demonstrated the ability not only to identify or reproduce colour 

principles but also to apply, interpret, evaluate, and communicate them within authentic design 

situations. 

Classroom observations indicated that students gradually shifted from selecting colours 

according primarily to preference towards considering audience needs, communication 

objectives, emotional effects, visual hierarchy, theoretical relationships, and accessibility. 
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Reflective journals similarly changed in character. Earlier entries often concentrated on 

technical execution, whereas later reflections increasingly discussed communication 

effectiveness, audience interpretation, theoretical justification, and design reasoning. 

Student artefacts supported these interpretations. Successive designs demonstrated more 

coherent colour systems, stronger visual hierarchy, closer alignment between conceptual 

intentions and final outcomes, and increasingly developed design rationales. 

Digital colour literacy therefore emerged as more than theoretical knowledge or technical 

software proficiency. It involved the capacity to reason with colour in context. 

6.2 Creative Competence and Professional Judgement 

The second theme concerned the development of creative competence and professional 

judgement. 

Students became increasingly willing to explore multiple design alternatives before selecting a 

final solution. They demonstrated greater independence, revised work more readily, and 

increasingly interpreted iteration as part of the creative process rather than correction of failure. 

This development was evident in portfolio work. Later artefacts demonstrated more original 

concepts, stronger coherence, more sophisticated colour application, and more explicit 

theoretical justification. 

Importantly, creativity in this study was not conceptualised as unrestricted personal expression. 

It involved the capacity to generate, test, evaluate, and refine alternatives in response to 

communication needs. 

Professional judgement developed through the same process. Students increasingly considered 

audience, culture, visual communication, emotional response, and theoretical principles when 

making design decisions. They also became better able to defend those decisions using 

professional terminology. 

6.3 Student Engagement and Learner Autonomy 

Implementation also produced a more learner-centred classroom environment. 

Early in the process, many students waited for instructor direction and sought approval before 

committing to decisions. Over time, observations indicated increasing initiative. Students 

explored alternatives independently, consulted peers, participated more actively in critiques, 

and revised work voluntarily. 

Interviews suggested that authentic projects contributed to this engagement because students 

perceived the assignments as professionally meaningful. 

Reflective journals revealed greater self-regulation. Students increasingly identified personal 

strengths and weaknesses, set goals for future projects, interpreted feedback, and planned their 

own improvement. 

Learner autonomy did not mean eliminating instructor support. Rather, the instructor's role 

shifted towards facilitation, questioning, feedback, and guidance while students assumed 

greater responsibility for decision-making. 
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6.4 Overall Educational Value 

The final theme concerned the model as an integrated system. 

Students did not identify one isolated activity as responsible for learning. Instead, the 

educational value emerged through interaction among theory, practice, collaboration, reflection, 

technology, and formative feedback. 

Classroom observations showed these components operating simultaneously. A student might 

use theoretical concepts during peer critique, reconsider a design after feedback, test a new 

solution digitally, document the process reflectively, and return to the group for further 

evaluation. 

Final portfolios demonstrated stronger conceptual coherence, visual communication, colour 

application, and documentation than earlier work. Design rationales increasingly explained 

how theoretical principles, experimentation, collaborative critique, reflection, and feedback 

contributed to the final outcome. 

Table 4: Evaluation themes and qualitative evidence 

Evaluation theme Main evidence 

Digital Colour Literacy Stronger contextual application and theoretical 

justification of colour decisions 

Creative Competence and Professional 

Judgement 
Greater experimentation, independent decision-making, 

iterative revision, and professional reasoning 

Engagement and Learner Autonomy Increased participation, self-regulation, initiative, and 

responsibility 

Overall Educational Value Integrated, learner-centred environment connecting 

conceptual and professional learning 

 

7. Discussion 

7.1 Reframing the Theory-Practice Gap 

The central finding of this study is that the theory-practice gap in Digital Color Principles 

education cannot be adequately explained by insufficient theoretical instruction or insufficient 

practical activity independently. The course already contained both. The difficulty arose 

because conceptual and practical learning were frequently organised as separate stages. 

This distinction is important. Curriculum reform can easily be reduced to adding practical 

assignments or new technologies while leaving the deeper pedagogical structure unchanged. 

The findings demonstrate that such additions are unlikely to resolve fragmentation if theory 

remains disconnected from the processes through which students make, critique, revise, and 

justify designs. 

This conclusion is consistent with wider arguments concerning the integration of practice-

based experiences into higher education (Billett, 2015). It also reinforces research calling for 

greater alignment between digital transformation and pedagogical change in design education 

(González-Zamar & Abad-Segura, 2021; Yu & Jiang, 2021). 

The study extends these perspectives by showing that continuous interaction is the critical 

mechanism. Students understood colour principles more deeply when those principles were 
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repeatedly encountered through authentic problems, peer dialogue, reflection, digital 

experimentation, and feedback. 

Theory consequently shifted from something students were expected to remember into 

something they could use to reason. 

7.2 Integration as the Core Pedagogical Contribution 

The significance of the Integrated Teaching Model lies less in the novelty of its individual 

components than in their deliberate combination. 

Authentic learning, collaboration, reflection, educational technology, and formative feedback 

each have established pedagogical value. The contribution of the present model is to position 

them as mutually dependent processes organised around the integration of conceptual and 

professional learning. 

Authentic projects without reflection may generate activity without sufficient conceptual 

consolidation. Reflection without authentic experience has limited material to examine. 

Collaboration without disciplinary theory can become subjective opinion. Technology without 

pedagogy can become software training. Feedback delivered only after assessment cannot 

effectively guide iterative development. 

The interaction among the six components addresses these limitations. 

This finding also helps explain why apparently innovative curriculum reforms may produce 

limited effects. Introducing new technology into a teacher-centred course does not 

automatically produce learner-centred learning. Similarly, adding a project does not necessarily 

produce experiential education if the project merely requires students to reproduce 

demonstrated techniques. 

The model therefore conceptualises integration as an architectural principle for curriculum 

design. 

7.3 Theoretical Integration 

Constructivist Learning Theory provides an explanation for the shift observed from passive 

reception towards active meaning-making. Students increasingly constructed understanding 

through authentic problems, dialogue, critique, experimentation, and reflection. This pattern 

aligns with the view that knowledge develops through learners' active engagement with 

experiences and social environments (Piaget & Inhelder, 2008; Vygotsky, 1978). 

Experiential Learning Theory helps explain the iterative nature of development. Students did 

not simply move once from theory into practice. Their knowledge evolved through repeated 

cycles. Design activity generated experience; feedback and journals facilitated reflection; 

theoretical principles helped students conceptualise what had occurred; and subsequent design 

iterations enabled experimentation with revised understanding. This pattern closely reflects 

experiential learning processes (Kolb, 2014). 

Practice-Based Learning explains why authentic design contexts were particularly important. 

Students developed professional judgement by participating in activities resembling 

professional design practice. They learned not merely what colour principles mean but how 
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designers use conceptual knowledge when facing ambiguous communication problems (Billett, 

2015). 

The theoretical contribution therefore lies partly in the complementary function of these 

perspectives. Constructivism explains knowledge construction; experiential theory explains 

iterative development; and practice-based learning situates that process within meaningful 

disciplinary activity. 

7.4 Digital Colour Literacy as a Multidimensional Capability 

A further contribution concerns the conceptualisation of digital colour literacy. 

Traditional descriptions of colour education may emphasise knowledge of colour theory or 

proficiency with digital colour systems and software. The present findings indicate that 

professional digital colour literacy is broader. 

Students demonstrated stronger literacy when they could understand a colour principle, 

recognise its relevance to a specific problem, test alternatives, evaluate effects, communicate 

their reasoning, reflect upon feedback, and justify final decisions according to audience and 

communication objectives. 

Digital colour literacy can therefore be conceptualised as a multidimensional capability 

involving conceptual understanding, contextual application, creative reasoning, reflective 

judgement, professional communication, and technical execution. 

This broader formulation responds to contemporary digital design environments in which 

technical competence alone is insufficient. Digital Media Art graduates increasingly need to 

integrate aesthetic, communicative, technological, and user-oriented considerations (González-

Zamar & Abad-Segura, 2021; Shi, 2025). 

7.5 Creative Competence and Professional Judgement 

The study also contributes to understanding creativity as an educationally developable 

capability. 

Students' creative development occurred through structured opportunities to generate, compare, 

critique, revise, and justify alternative solutions. Creativity therefore emerged not from the 

absence of constraints but through engagement with complex problems requiring both 

imagination and judgement. 

This interpretation aligns with research demonstrating the importance of creative thinking 

within contemporary art and design education (Samaniego et al., 2024). 

Professional judgement developed alongside creativity. Initially, students frequently sought 

instructor confirmation regarding whether a colour choice was “correct”. Over time, they 

increasingly recognised that professional design often involves several viable alternatives. The 

relevant question became not whether a colour was universally correct but whether the decision 

could be defended in relation to audience, function, communication, and theoretical principles. 

This transition from seeking certainty to exercising contextual judgement represents a 

significant professional learning outcome. 
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7.6 Learner-Centred Pedagogy and the Changing Role of the Instructor 

The model also resulted in an important change in classroom relationships. 

Teacher expertise remained essential, particularly for introducing foundational concepts and 

providing professional feedback. However, the instructor increasingly functioned as a 

facilitator of inquiry rather than the sole authority responsible for supplying solutions. 

Students became more responsible for investigating alternatives, consulting peers, reflecting 

on decisions, and evaluating their own progress. 

This transition is consistent with broader curriculum reform emphasising active and learner-

centred learning (Law, 2022). It is particularly important in design education because 

professional contexts require graduates to operate without constant external approval. 

Learner autonomy should therefore be interpreted not as independence from teaching but as 

the progressive capacity to use conceptual resources, evidence, feedback, and reflection to 

direct one's own professional decisions. 

7.7 Technology as Pedagogical Infrastructure 

The study provides a similarly important interpretation of educational technology. 

Students clearly benefited from professional digital tools. Software enabled rapid comparison 

of colour options, visualisation, experimentation, documentation, and revision. Yet the findings 

also demonstrate that the value of technology depended on its pedagogical use. 

Technology became educationally powerful when connected with meaningful design problems 

and when students used it to investigate ideas rather than merely execute procedures. 

This distinction is especially relevant as design education responds to continuing technological 

change. The introduction of new platforms, including emerging AI-assisted and immersive 

technologies, will not automatically improve education. Their value will depend on whether 

they strengthen conceptual reasoning, authentic practice, creativity, collaboration, reflection, 

and professional judgement. 

8. Theoretical Implications 

The study makes several theoretical contributions to research on higher art and digital design 

education. 

First, it demonstrates the value of integrating Constructivist Learning Theory, Experiential 

Learning Theory, and Practice-Based Learning within one pedagogical framework rather than 

treating them as independent explanations. 

Second, the findings reconceptualise the theory-practice gap as fundamentally an integration 

problem. The issue was not that students lacked theory or practical activity but that the 

relationship between those experiences was insufficiently recursive. 

Third, the study extends the concept of digital colour literacy beyond technical knowledge. It 

proposes an integrated capability that combines conceptual understanding, contextual 

application, critical analysis, creative reasoning, reflective judgement, and communication. 
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Fourth, the findings suggest that educational value emerges at the level of the pedagogical 

system. Individual teaching strategies cannot be evaluated fully in isolation because their 

effectiveness depends partly on how they interact with other learning processes. 

9. Curriculum and Pedagogical Implications 

The findings have direct implications for curriculum design. 

Digital Color Principles courses should avoid rigid separation between theoretical units and 

practical units. Conceptual knowledge should instead appear throughout project planning, 

experimentation, critique, revision, and assessment. 

Learning outcomes should address more than recall of colour principles or software 

competency. They should include the capacity to justify colour decisions, evaluate alternatives, 

communicate design reasoning, interpret feedback, reflect critically, and transfer learning into 

authentic contexts. 

Assessment should likewise examine process as well as final product. Portfolios, design 

rationales, reflective commentary, peer critique, iterative development, and formative feedback 

provide opportunities to evaluate how students arrive at a design solution rather than only what 

they submit. 

The model also suggests that lecturers require professional development in learner-centred 

facilitation. Moving towards integrated pedagogy requires skills in designing authentic projects, 

facilitating critique, supporting reflection, structuring collaboration, and providing formative 

feedback. 

Digital infrastructure remains necessary, but technology investment should be connected 

explicitly to pedagogy. Software, digital studios, cloud collaboration platforms, portfolio 

systems, and emerging tools should be selected according to the learning processes they enable. 

Finally, industry engagement may strengthen authenticity. Professional briefs, external critique, 

client interaction, internships, and industry mentorship could extend the practice-based 

dimensions of the model. 

10. Limitations and Future Research 

The study should be interpreted in light of several limitations. 

First, it employed a qualitative case study design within a specific educational setting. Its 

findings provide contextual and analytical insight rather than statistical generalisation. 

Second, the study was conducted in a single university. Institutional culture, teaching practices, 

curriculum structures, and access to technological resources may influence how the model 

operates elsewhere. 

Third, purposive sampling focused on participants with direct experience of one Digital Color 

Principles course. This was appropriate for qualitative inquiry but does not represent the full 

diversity of higher art education contexts. 

Fourth, the model was developed specifically within Digital Media Art and Digital Color 

Principles. Its underlying pedagogical principles may be applicable to other studio-oriented 
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disciplines, but adaptation may be required in animation, illustration, game design, interaction 

design, industrial design, architecture, and related fields. 

Fifth, the study evaluated educational development during the period of course implementation. 

It did not establish whether changes in students' digital colour literacy, professional judgement, 

or learning autonomy persist after graduation. 

Future studies should therefore evaluate the Integrated Teaching Model across multiple 

institutions and cultural contexts. Comparative research could examine how different 

curriculum structures and resource environments affect implementation. 

Mixed-methods and quantitative studies could complement the qualitative evidence by 

developing appropriate measures of digital colour literacy, creative competence, learner 

engagement, or other outcomes. 

Longitudinal research would be particularly valuable for determining whether the model 

influences professional practice after graduation. 

Future investigations could also adapt the framework to other creative disciplines and explore 

the influence of institutional readiness, technological infrastructure, lecturer capabilities, 

interdisciplinary collaboration, and industry partnerships. 

The model should further be considered adaptable rather than fixed. Emerging technologies—

including AI-assisted design, virtual and augmented reality, immersive media, and 

collaborative cloud platforms—may create new possibilities for experimentation and authentic 

professional learning. Such technologies should, however, remain subordinate to the model's 

central pedagogical principles. 

11. Conclusion 

This study addressed a persistent challenge in Digital Color Principles education: the separation 

between theoretical knowledge and authentic digital design practice. 

The findings demonstrated that conventional teacher-directed instruction provided valuable 

conceptual foundations but did not consistently enable students to transfer theoretical 

understanding into independent professional-style decision-making. Students frequently 

understood colour concepts while remaining uncertain about how to use them within complex 

and ambiguous design problems. 

Analysis identified the need for a learning environment combining authentic practice, 

collaborative knowledge construction, reflection, purposeful technology use, and continuous 

formative feedback with sustained conceptual learning. 

These requirements informed the development of a six-component Integrated Teaching Model 

comprising Theoretical Conceptual Learning, Authentic Digital Design Practice, Collaborative 

Learning, Reflective Practice, a Technology-Enhanced Learning Environment, and Continuous 

Formative Feedback and Assessment. 

The principal contribution of the model lies in the relationships among these components. It 

rejects a linear progression from theory to practice and instead conceptualises learning as 
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iterative and cyclical. Students repeatedly move among conceptual understanding, authentic 

activity, collaboration, reflection, experimentation, feedback, and revision. 

Implementation produced qualitative evidence of enhanced digital colour literacy, stronger 

creative competence and professional judgement, greater engagement and learner autonomy, 

and a more coherent relationship between academic learning and professional design practice. 

The findings therefore suggest that meaningful reform in digital design education requires more 

than adding technologies or practical assignments. The central requirement is the systematic 

integration of learning processes. 

Digital colour literacy should consequently be understood not simply as knowing colour theory 

or operating digital tools, but as the professional capacity to understand, apply, evaluate, 

communicate, and reflect upon colour decisions within authentic design contexts. 

By integrating conceptual learning and professional practice within a unified pedagogical 

framework, the Integrated Teaching Model provides both an educational contribution to higher 

art education and a practical basis for curriculum innovation in Digital Media Art and related 

studio-based disciplines. 
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