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Action Research Project – Teaching Unreal Engine
1.0 Introduction
This action research project examines curriculum development within the post-16 sector in relation to the BA (Hons) Computer Games Design programme at the University of Wales Trinity Saint David. The programme reflects the inherently interdisciplinary nature of contemporary game production, encompassing game design theory, 3D modelling, animation, sound design, game development, and narrative storytelling. The creation of video games involves a wide range of specialised and interconnected roles across artistic, technical, and production domains. As students progress through the programme, they are expected to identify their individual strengths and professional interests, gradually orientating themselves towards particular roles within this diverse industry landscape.
However, effective professional preparation requires structured engagement with industry-standard tools, particularly game engines that underpin modern development workflows. At present, Unreal Engine is formally embedded in only two modules. Level 4 Environment Design introduces students to basic asset importing and lighting implementation within a controlled context. In contrast, Level 5 Indie Game Development requires students to work collaboratively to produce a functional game prototype within a three-month period, marking their first substantial engagement with Unreal Engine.
Given the technical complexity and industry prominence of Unreal Engine, the limited scaffolding prior to Level 5 can create significant pedagogical challenges. Students are often required to simultaneously learn core engine systems, technical workflows, collaborative development practices, and project management skills within a compressed timeframe. This intensity can become a notable stress point, as learners attempt to meet assessment criteria while navigating unfamiliar and technically demanding processes. The expectation of largely self-directed technical problem-solving may result in uneven skill acquisition and an experience that appears more characteristic of Level 6 study.
This project therefore seeks to investigate effective approaches to teaching Unreal Engine, explore how a more scaffolded progression across Levels 4 to 6 might be developed, and consider how assessment strategies can better support both technical competence and emerging professional specialisation.

-What is the most effective pedagogical approach to teaching Unreal Engine within an undergraduate Computer Games Design programme?
-How might a more developmentally scaffolded curriculum be structured across Levels 4 to 6 to support progressive technical competence in Unreal Engine?
-How can assessment strategies be designed and aligned across these modules to support skill development, measure technical proficiency, and reflect industry-relevant practice?




2.0 Literature Review
The effective teaching of complex digital tools such as Unreal Engine within undergraduate game design programmes requires careful consideration of pedagogy, curriculum structure, and assessment practice. The literature in educational theory offers multiple frameworks that can support the development of a more coherent progression across Levels 4 to 6. This review synthesises bodies of work relevant to this context. Together, these perspectives provide a foundation for understanding how students can be supported in building technical competence, creative confidence, and professional readiness within a demanding, interdisciplinary field.
2.1 Scaffolding and Adaptive Instruction
Instructional scaffolding has been widely explored within STEM education as a means of supporting learners working with complex or unfamiliar tools. Computer-based scaffolding is described as a structured yet flexible support system that builds on students’ existing understanding and enables them to participate effectively in tasks they could not accomplish independently (Belland, B. 2017, p.3). This is highly relevant to the teaching of Unreal Engine, which combines artistic, technical, and procedural knowledge in ways that can overwhelm early-stage learners.
A key insight from Scaffolding Theory is that support should not be delivered all at once or solely through preliminary instruction. Instead, it must be embedded within problem-centred tasks so that learners can apply strategies in context (Belland, B. 2017, p.5). This emphasis on learning through guided engagement aligns with industry practices where technical knowledge develops through repeated interaction with real tools and production workflows. Scaffolding also differs from more general instructional support because its purpose extends beyond aiding performance in the moment; it is designed to build future independence and enduring competence (Belland, B. 2017, p.5).
Dynamic assessment plays an essential role within this model. Unlike traditional assessment approaches that prioritise classification, dynamic assessment seeks to identify a learner’s current ability while simultaneously improving development by adjusting support (Belland, B. 2017, p.19). This can involve a structured sequence of prompts with varying levels of assistance, observation of learners’ difficulties, or attention to their metacognitive strategies (Belland, B. 2017, p.20). By diagnosing what type of support is most appropriate, educators can offer more personalised guidance; this is particularly important when students encounter sophisticated systems such as blueprints, shaders, lighting behaviour, or version control.
Another central mechanism is Fading, in which assistance is gradually reduced as learners become more confident and demonstrate improved proficiency (Belland, B. 2017, p.21). Through fading, responsibility for performing target skills shifts from the instructor to the learner, enabling a controlled path toward independence. In the context of Unreal Engine, a fading model might translate into early structured tutorials, followed by increasingly self-directed tasks, ultimately culminating in independent or collaborative project work at higher levels. This approach is directly relevant to curriculum design challenges where students currently face a steep transition from introductory exposure in Level 4 to intensive project demands in Level 5.

2.2 Bauhaus Pedagogy as a Curriculum Model
The teaching philosophy of the Bauhaus provides a historical yet still influential model for integrating creative experimentation with technical skill development. Teaching at the Bauhaus' (R. Wick, G. Grawe, 2000) analysis of Bauhaus education highlights how the school’s founders sought to merge theory, craft, and technological practice through a workshop-based approach that departed from traditional academic instruction. The Bauhaus prioritised hands-on learning, collaboration, and the exploration of materials and processes, principles closely aligned with contemporary game design pedagogy.
A central element of the Bauhaus method was the Vorkurs, a preliminary course designed to build foundational competencies before students moved into specialist workshops. Originally developed by Itten and later refined by Moholy-Nagy and Albers, this phase emphasised exploratory learning, form and material studies, and the development of a shared visual and conceptual language (R. Wick, G. Grawe, 2000). In the context of Unreal Engine education, a comparable approach might involve early exposure to engine fundamentals, such as navigation, object manipulation, and basic lighting, before students' progress to more complex systems like scripting, animation integration, or optimisation.
The MoMA catalogue Bauhaus 1919–1928 further documents how the school positioned itself as a unified model of art, design, and production, presenting its pedagogy as a cohesive system rather than a collection of isolated skills (Bayer, H., Gropius, W. and Gropius, I. 1938). The emphasis on real production workflows, mirroring contemporary industry practice, created an environment in which students learned by doing, experimenting, and iterating. This form of authentic learning environment parallels modern expectations for game design students, who must navigate tools and production methods reflective of real-world game development. The Bauhaus also heavily influenced institutions such as the Illinois Institute of Technology and Black Mountain College, demonstrating the lasting value of curriculum models rooted in practice-based, interdisciplinary learning.
Taken together, Bauhaus pedagogy supports the argument that Unreal Engine instruction should follow a structured, incremental pathway that fosters early creativity and experimentation, while reserving intensive, production-oriented work for later stages of study.
2.3 Constructive Alignment and Assessment Practices
Constructive alignment, as articulated by J. Biggs (2011, p.349) provides a framework for ensuring that learning activities and assessments consistently reinforce intended outcomes. The authors highlight key implications of Constructivism, arguing that teachers should design activities that stimulate relevant forms of engagement, view student understanding from the learner’s perspective, treat errors as developmental indicators, and create environments where substantial learning emerges through challenge, social interaction, and sustained engagement.
Teaching methods should therefore involve activities that require students to demonstrate the types of performance expected in the curriculum objectives. Lectures, although common, often place students in a passive role where learning depends heavily on individual motivation and ability (Biggs, J. 2011, p.353). This limits opportunities for students to interrogate, apply, or test their understanding, processes essential for mastering complex tools like Unreal Engine. Tutorials, in contrast, encourage elaboration, clarification, conceptual challenge, and social negotiation of meaning (Biggs, J. 2011, p.354). These forms of engagement complement the interactive and problem-solving demands of game development tasks.
Assessment design is also central to constructive alignment. Educators must select assessment tasks that align with intended performances and allow for meaningful evaluation of individual students’ capabilities (Biggs, J. 2011, p.356). Sustainable Assessment strengthens this perspective by arguing that assessment serves not only certification but also lifelong learning (Boud, 2000, p.151). Additionally, Summative Assessment shapes what students prioritise by signalling what “counts” in the learning process, while formative assessment provides guidance on how to improve and how well learners are progressing toward goals (Boud, 2000, p.155). For Unreal Engine modules, this suggests that assessment should reflect real game development tasks, such as prototyping, iteration, optimisation, and documentation, while also providing formative milestones that help students develop technical competency over time.
Further evidence that assessment design influences learning behaviour comes from Gibbs and Simpson, who argue that assessment often has more influence on student effort and study patterns than teaching itself (G. Gibbs, C. Simpson, 2004, p.3–4). Their findings also highlight that coursework-based assessment tends to yield higher student performance than examinations, indicating that authentic, applied tasks aid deeper learning in practice-based disciplines (G. Gibbs, C. Simpson, 2004, p.6). This supports the case for assessment strategies in game design that prioritise practical outputs, iterative development, and reflective evaluation rather than solely theoretical examinations.
2.4 Experiential Learning and Learning Cycles
Kolb’s Experiential Learning Theory reinforces the value of linking education, work, and personal development within a cohesive learning cycle. His model positions learning as a four-stage process involving concrete experience, reflective observation, conceptualisation, and experimentation (Kolb, 1984, p.4). This cyclical pattern aligns closely with industry-oriented game development, where students must repeatedly design, test, and refine their work.
Similarly, Bloom’s Taxonomy offers a structured model for sequencing learning objectives from basic recall to creative synthesis. The revised taxonomy uses action-oriented verbs and emphasises progression from understanding to higher-order processes such as evaluation and creation (Ruhl, 2025). For Unreal Engine education, this implies that learners should first master core concepts, such as asset importing and scene organisation, before moving towards more advanced tasks that require analysis, customisation, and original creation. Bloom’s Taxonomy also highlights the cognitive, affective, and psychomotor domains, all of which are relevant to game design programmes where technical manipulation, emotional engagement, and theoretical decision-making all contribute to holistic skill development.
2.5 Cognitive Load Theory and Instructional Design
Cognitive Load Theory (CLT) provides essential insight into why complex systems like Unreal Engine can pose challenges for novice learners. CLT argues that effective instruction must consider the limitations of human working memory and the demands instructional materials place on learners (Plass, J. L., Moreno, R., & Brünken, R. 2010, p.1). This is due to limited working memory, poorly designed instruction or excessive task complexity which may overload learners, preventing meaningful understanding or transfer into long-term memory.
The theory is especially concerned with learning environments based on authentic tasks, common in game development education, which often have multiple solutions and high complexity, and cannot be mastered quickly (Plass, J. L., Moreno, R., & Brünken, R. 2010, p.109). Instructional methods should therefore aim to reduce unnecessary cognitive load while optimising the efforts that contributes directly to learning (Plass, J. L., Moreno, R., & Brünken, R. 2010, p.111).
One mechanism that is relevant is Practice Variability. High contextual interference, where different versions of a task are mixed randomly, can support deeper learning but also increases cognitive demands (Plass, J. L., Moreno, R., & Brunken, R. 2010, p.114). This suggests that early-stage Unreal Engine instruction may benefit from low-interference tasks, such as blocked practice with consistent systems, before introducing more varied or unpredictable challenges.
Kirschner, Sweller, and Clark (2006, p.83–84) argue further that minimal-guidance approaches such as inquiry-based learning place excessive cognitive load on novices, as searching for solutions consumes working memory without contributing to long-term learning. Their review finds little empirical support for unguided or minimally guided instruction, emphasising instead the effectiveness of strong, explicit guidance for novice to intermediate learners (Kirschner, P. A., Sweller, J., & Clark, R. E. 2006, p.83–84). For Unreal Engine modules, this indicates that students should not be expected to teach themselves through exploration alone, particularly at Levels 4 and 5; rather, structured, guided instruction is crucial for preventing misconceptions and supporting meaningful progression.
2.6 Literature Review Conclusion
Across Scaffolding Theory, Bauhaus Curriculum, Constructive Alignment, Experiential Learning, and Cognitive Load Theory, several shared principles emerge. Students benefit from structured and adaptive support, early exploratory exposure, aligned assessments, authentic practice, and instruction that effectively manages cognitive load. Applying these principles to Unreal Engine education suggests that curriculum reform should focus on earlier and more sustained scaffolded learning, clearer progression pathways, and assessments that reflect authentic game development practices. This unified theoretical foundation can guide the development of an undergraduate programme that better supports students’ technical growth, creative development, and professional readiness.












3.0 Methodology 
This action research project employs a qualitative approach based solely on secondary research. Although primary data collection (such as student surveys, interviews, focus groups, or classroom observations) could have offered valuable insight into learners’ experiences with Unreal Engine, these methods require full ethical approval. Within the University of Wales Trinity Saint David, any research involving human participants must comply with institutional ethical procedures. This includes preparing a detailed ethics application and obtaining approval from the university ethics panel before any data collection begins. Given the limited timeframe of this project, it is not feasible to complete this process, and therefore primary research cannot be undertaken.
As a result, the project draws exclusively on secondary research to explore effective pedagogical strategies for teaching Unreal Engine in higher education. The study will focus on academically robust sources, including peer-reviewed journal articles, scholarly books, and established curriculum design literature. These materials provide theoretical and research-based insights into pedagogical frameworks applicable to the teaching of complex technical software. Particular emphasis will be placed on literature concerning scaffolding, constructive alignment, cognitive load theory, and experiential education, as these frameworks directly inform curriculum development and instructional design within creative disciplines. No non-academic or informal media sources, such as YouTube videos, podcasts, or online tutorials will be used, ensuring the study is grounded in credible and academically recognised research.
In addition to academic literature, institutional documents such as programme specifications, module descriptors, and assessment briefs from the computer games design course at the University of Wales Trinity Saint David will be examined through documentary analysis. This enables a structured comparison between current curriculum design and the pedagogical models identified in the literature. The analysis aims to highlight how existing provision supports (or fails to support) progressive skill development, and where opportunities for improved alignment or enhanced scaffolding may exist. This interpretive process allows theoretical concepts to be evaluated in relation to real curriculum structures.
While the absence of primary data means the project cannot capture direct student perspectives or measure the impact of revised teaching strategies, the use of established academic literature ensures that the conclusions remain evidence-informed. The findings will be used to propose enhancements to curriculum sequencing, assessment alignment, and instructional scaffolding with the aim of improving learner preparedness and supporting the development of Unreal Engine competencies across Levels 4 to 6.







4.0 Results and Discussion
The findings of this study indicate that the current undergraduate Computer Games Design curriculum provides limited, inconsistent, and insufficient opportunities for students to develop competence in Unreal Engine, resulting in a fragmented learning experience that does not align with contemporary industry expectations. Across the programme, technical engagement with the engine is sporadic and introduced without instructional scaffolding, leading to significant issues relating to cognitive load, developmental progression, and overall pedagogical coherence. The data derived from curriculum analysis, reflective accounts, and theoretical frameworks collectively reveal that the existing teaching approach relies heavily on self-directed discovery and online resources rather than structured academic instruction. This pattern reflects a broader tension within creative technology education: the assumption that independent exploration is inherently beneficial, despite evidence showing that novice learners require guided learning to build foundational technical skills. The results highlight several recurring problems which collectively answer the central research questions concerning pedagogical effectiveness, curriculum structure, and assessment design.
A prominent theme emerging from the findings is the inadequacy of an unstructured, workshop-based teaching model for complex software such as Unreal Engine. Students are expected to engage with the engine with minimal preparatory knowledge and often under the pressure of high-stakes project deadlines. This approach differs sharply from the principles recommended by established pedagogical theory, which emphasises the importance of scaffolded learning, structured progression, and explicit modelling of techniques. The evidence suggests that students encountering the engine for the first time experience substantial cognitive overload due to the simultaneous introduction of multiple systems (blueprinting, lighting, environment construction, asset implementation, and interactive mechanics) without prior segmentation of concepts. As a result, students tend to rely on superficial imitation through online tutorials, which may enable the completion of a task but does not support conceptual understanding or transferable skill development. In this context, the absence of guided instruction appears to undermine the potential effectiveness of experiential learning, as the exploratory phase occurs before a conceptual foundation has been established.
The research illustrates that experiential learning is most effective when preceded by introductory conceptual instruction and followed by opportunities for reflection, iteration, and feedback. In the current curriculum, however, experiential learning is deployed prematurely and without support, creating situations where students must discover engine logic and simultaneously produce assessed work. This produces a narrow form of engagement that prioritises task completion over understanding, and forces students into coping strategies rather than learning strategies. These findings align with theories of the Zone of Proximal Development, which argue that learners require guided/structured support to progress beyond their current level of competence; without this support, tasks become unmanageable and learning stagnates. In the case of Unreal Engine, this results in uneven skill acquisition, where a small number of students progress independently while many others struggle to develop even basic competence. The consequences extend beyond technical skills, affecting confidence, motivation, and students’ perceived readiness for industry roles.
The developmental structure of the curriculum further contributes to this issue. Unreal Engine is introduced in isolated instances at early stages, but these encounters are too limited to establish foundational competence. Students receive only brief exposure before encountering far more complex and demanding engine-based requirements later in the programme. This abrupt escalation contradicts principles of curriculum scaffolding, which advocate for a gradual progression from simple to complex tasks. Instead, the current structure expects students to produce sophisticated game prototypes at a stage where their technical understanding is still rudimentary. The results demonstrate that this misalignment produces stress, confusion, and reduced learning retention, as students attempt to bridge substantial knowledge gaps through independent research. While independent learning is an important aspect of higher education, it should complement rather than replace structured instruction. The findings therefore suggest that a more developmentally coherent curriculum is necessary, one that introduces Unreal Engine at a low cognitive load, progressively builds complexity, and ensures reinforcement across multiple modules rather than brief, isolated exposure.
The repeated reliance on online tutorials and peer troubleshooting reflects broader challenges within the teaching framework. Although these resources are valuable supplementary tools, the findings indicate that they have become primary sources of technical instruction due to limited lecturer input. This creates pedagogical inconsistency, as students receive uneven guidance and develop divergent workflows that may not align with best practice. Furthermore, the dependence on external materials raises questions regarding the justification for tuition fees when essential technical teaching is outsourced to publicly available content. The results highlight the importance of educator expertise in shaping a coherent development pathway, modelling efficient workflows, and situating engine skills within broader design principles. Without this guidance, students often struggle to connect surface-level technical implementation with deeper design concepts such as readability, player feedback, and mechanic balancing. The research therefore demonstrates that effective Unreal Engine instruction requires knowledgeable lecturers who can contextualise technical processes within creative and design-oriented frameworks.
The assessment strategy across the curriculum further contributes to the challenges identified. The findings reveal a disconnect between what students are taught and what they are assessed on. In several cases, assessments require advanced engine-based outputs without having provided prior instruction at the appropriate developmental stage. This misalignment places students in high-pressure situations that increase cognitive load and reduce the likelihood of meaningful learning. Instead of measuring proficiency, assessments become tests of resilience, time management, and students’ ability to self-teach under stress. An effective assessment strategy must instead align with the progressive acquisition of skills, measuring conceptual understanding at early stages and technical execution at later stages. Moreover, assessments should reflect industry-relevant practices, such as iterative development, modular asset production, blueprint documentation, or targeted mechanic prototyping. The data suggests that incorporating formative assessment and staged deliverables would allow students to receive continuous feedback, reducing the pressure associated with single high-stakes submissions and promoting reflective practice.
Taken together, the results indicate that the most effective approach to teaching Unreal Engine within a Computer Games Design programme is one that integrates scaffolded instruction, experiential learning, and developmental progression. Students require explicit demonstrations of core concepts, opportunities to practise these concepts in structured tasks, and gradually increasing independence as they advance. This approach aligns with pedagogical models used in art and design institutions, particularly the Bauhaus-inspired model that progresses from foundational craft skills toward specialised practice. Such a model encourages gradual mastery, reduces cognitive strain, and equips students to make informed decisions about specialisation. In the context of Unreal Engine, this would involve a progression from basic interface literacy to controlled mechanic implementation, followed by integrated workflows that combine design, asset creation, and blueprint logic. The findings suggest that such an approach would not only improve technical competence but also support the development of creative confidence and industry-aligned understanding.
A restructured curriculum would therefore benefit from embedding Unreal Engine engagement consistently across all three levels of study, ensuring that learning is cumulative rather than episodic. Early stages should focus on foundational concepts delivered through low-pressure, guided tasks, enabling students to internalise engine logic before encountering complex project requirements. Intermediate stages should introduce more ambitious problem-solving tasks, supported by regular feedback and iterative design processes. Final stages should emphasise independent practice, portfolio development, and the integration of technical and creative skills. Such a progression would allow students to transition from dependent learners to autonomous practitioners, using the engine not merely as a technical tool but as a platform for expressing design intent.
In parallel, assessment strategies must evolve to reflect this developmental model. Assessments should be introduced in small, manageable increments, measuring discrete aspects of engine proficiency at early stages and increasingly complex integrations at later stages. These assessments should mirror industry practice by prioritising clarity of implementation, functional prototypes, iterative documentation, and demonstration of problem-solving approaches. The findings indicate that such alignment would reduce cognitive overload, promote deeper learning, and provide a more accurate reflection of students’ technical and conceptual growth.
Overall, the results demonstrate that the current curriculum does not provide an effective pedagogical, developmental, or assessment framework for teaching Unreal Engine. A restructured approach that incorporates scaffolding, developmental progression, experiential practice, and coherent assessment strategies would better support student learning, align with industry expectations, and enable graduates to enter the field with confidence and competence.











5.0 Conclusion
This study has demonstrated that the most effective pedagogical approach to teaching Unreal Engine within an undergraduate Computer Games Design programme is one grounded in structured scaffolding, gradual conceptual development, and guided experiential learning. Complex creative software cannot be effectively learned through unstructured workshops or independent discovery alone, particularly at early stages of study. Instead, students benefit from explicit instruction, staged demonstrations, and incremental practice that gradually reduces reliance on tutor support as competence increases. Such an approach aligns with established educational theory, ensuring that learning remains within the student’s Zone of Proximal Development and avoiding the cognitive overload observed in the current curriculum.
A more developmentally scaffolded structure across Levels 4 to 6 would therefore introduce Unreal Engine from the outset through low-stakes, foundational tasks that build essential literacy in interface navigation, asset implementation, and core engine logic. These early encounters should be reinforced through repeated application in progressively complex contexts, enabling students to internalise fundamental workflows before advancing to more sophisticated mechanics or integrated design challenges. As students progress, the curriculum should transition from guided exercises to increasingly independent, design-led projects, culminating in Level 6 work that integrates technical mastery with creative authorship. This developmental pathway ensures continuity, reduces learning fragmentation, and supports the emergence of specialist identity.
Assessment strategies must complement this progression by aligning task complexity with the stage of learning and by mirroring industry-relevant practices. Early assessments should measure foundational understanding through small, manageable outputs, while intermediate assessments should evaluate the integration of mechanics, design principles, and problem-solving approaches. At the final level, assessments should prioritise iterative development, technical refinement, and the production of portfolio-ready work. By adopting scaffolded teaching, coherent curriculum progression, and aligned assessment design, undergraduate programmes can more effectively support students in achieving meaningful, enduring technical competence in Unreal Engine.
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