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Abstract: The significance of virtual simulation technologies as a way to enhance storyboard design is under-theorized in the 

higher education literature, despite the fact that storyboard design is essential to the animation and multimedia curriculum. This 

article presents a Systematic Literature Review (SLR) conducted using the PRISMA reporting protocol and structured in 

accordance with the PICOC framework, with the goal of synthesizing forty-three empirical studies published between 2018 and 

2025 on virtual simulation-based learning, creativity development, narrative quality, and technology acceptance. Based on thematic 

analysis, four interrelated domains were identified: (i) virtual simulation and instructional design integration, (ii) creativity 

development in digital and animation-based learning, (iii) narrative quality in visual storytelling, and (iv) technology acceptance 

as measured by the Unified Theory of Acceptance and Use of Technology 2 (UTAUT2). The review then develops an Integrated 

EDIPT-UTAUT2 Conceptual Framework, which uses the Empathize-Define-Ideate-Prototype-Test (EDIPT) design-thinking cycle 

to serve as the instructional architecture in a virtual simulation-based storyboard system, and UTAUT2, which includes creativity 

development and narrative quality, to explain students' behavioural intention and use behaviour. A synthesis method is utilized to 

create the nine hypotheses that will guide the following empirical validation using partial least squares structural equation modeling 

(PLS-SEM). The review proposes a theoretically triangulated, empirically traceable model that bridges the gap between 

instructional design science, technology acceptance theory, and creativity scholarship, while also emphasizing the importance of 

primary research on the issues identified, such as the lack of research on the use of storyboard-specific simulation environments in 

Malaysian higher education systems. 
Keywords: Virtual Simulation, Storyboard Learning, EDIPT, UTAUT2, Creativity Development, Narrative Quality, Systematic 

Literature Review, Higher Education 

 

1. Introduction 

1.1 Background of the Study 

The increased use of spatial reasoning and visual literacy in higher education has resulted in the incorporation 

of virtual simulation, Virtual Reality (VR), Augmented Reality (AR), and Three-Dimensional (3D) interactive 

technologies into curricula, particularly in medicine, engineering, and the creative arts. The principles underlying the 

use of simulation environments in education are well documented in the educational technology literature. Simulation 

environments allow students to rehearse complex processes, manipulate abstract concepts in physical form, and 

receive iterative feedback without the constraints of physical practice. However, the usage of these technologies has 
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been relatively slow to advance in creative areas such as animation and multimedia design. The existing literature on 

immersive learning frequently focuses on general competencies in experiential or spatial learning. The structured and 

sequential nature of the narrative translation from idea to a coherent sequence of visual frames or storyboarding is 

only mentioned incidentally, particularly in relation to visual storytelling demands (Jensen & Konradsen, 2018; Parong 

& Mayer, 2018). 

This gap is significant because it connects two areas of competency that are traditionally taught separately: 

creative cognition (concept generation, divergent thinking, visual composition) and technical proficiency (drawing, 

use of digital tools, iterative revision). Many university programs use a conventional storyboard pedagogy based on 

hand-drawn linear production processes, in which students make compositional decisions early in the process and only 

make minor changes later in the process, which takes substantial time and effort. This restricts experimentation and, 

as a result, may discourage the creative experimentation that storyboard education is designed to cultivate. Virtual 

simulation environments, on the other hand, offer the technological capabilities for a more iterative and exploratory 

approach to storyboard development, which might, in theory, facilitate a more explorative and iterative development 

process (Panke, 2019). 

1.2 Problem Statement and Research Gap 

The following three challenges drive this review. First, while virtual simulation and immersive technologies 

have attracted a lot of attention as a general learning medium, only a few empirical studies have looked at their direct 

influence on creative and narrative output in the context of storyboarding in higher education. Also, even when 

instructional design models for simulation-based learning exist, they are not always accompanied by a validated 

behavioral model that can explain student choice to use, maintain, or abandon such systems, which is required if any 

proposed system is to be implemented as an intervention with proven pedagogical impact beyond the technical 

prototype stage. Furthermore, most technology acceptance models, such as the Unified Theory of Acceptance and Use 

of Technology 2 (UTAUT2), are designed to focus on consumer and organizational technology adoption and do not 

naturally include cognitive-creative outcome variables (creativity development and narrative quality), which are 

central to animation and multimedia education. As a result, there is no comprehensive empirically traceable paradigm 

that can take into account instructional design, behavioral adoption, and discipline results in the context of storyboard 

learning via virtual simulation (Xue et al., 2024). 

1.3 Objectives of the Review 

There are four objectives that guide this review (Robin, 2008). 

1. To systematically review and synthesize empirical literature on virtual simulation-based learning, creativity 

development, narrative quality, and technology acceptance in higher education published between 2018 and 

2025. 

2. To explore the EDIPT model as a framework for instructional design of virtual simulation systems based on 

storyboarding. 

3. To explore the extensibility of UTAUT2 model when integrated with creativity- and narrative-oriented 

constructs.  

4. To develop an integrated conceptual framework and a set of testable hypotheses for guiding future structural 

equation modeling research on virtual simulation-based storyboard learning. (Calvert & Hume, 2022). 

1.4 Significance and Contribution 

Three additions to the literature are made by the review. From a conceptual standpoint, it is one of the earliest 

attempts to logically integrate an extended technology acceptance model with a design-thinking teaching approach in 

the specific context of animation storyboard pedagogy. In terms of methodology, it demonstrates every aspect of a 

fully documented and PRISMA-compliant selection process, giving future researchers in related fields like immersive 
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learning, digital media education, and the study of creative information systems a foundation of evidence. In practical 

terms, the resulting framework gives policymakers, curriculum designers, and instructional technologists in Malaysian 

and comparable higher education systems a structured justification for funding virtual simulation infrastructure that is 

unmistakably linked to quantifiable creative and narrative learning outcomes rather than just technology use. 

2. Methodology 

2.1 Systematic Literature Review Approach 

The SLR was employed to assure a methodical approach to identifying, evaluating, and synthesizing existing 

research, therefore reducing the selection bias that is typical in traditional narrative reviews (Tranfield et al., 2003). 

The SLR method is widely used in educational technology research because it provides a repeatable history of how 

the conclusions were reached, which is required when the synthesis, as conducted here, is used to justify the design of 

an intended instructional system and its associated behavioral model. 

2.2 PICOC Framework 

The review's scope was constrained by using the PICOC framework, which is suggested for establishing the 

boundaries of a systematic review and improving the precision of future database searches. Table 1 summarizes the 

operationalization of each element. 

Table 1: PICOC framework applied to the review 

Element Operational Definition 

Population (P) Higher education students enrolled in animation, multimedia, and creative digital 

programmes. 

Intervention (I) Virtual simulation-based storyboard learning systems developed using the EDIPT 

instructional model 

Comparison (C) Traditional, non-immersive storyboard instruction (hand-drawn or non-simulation methods) 

Outcome (O) Creativity development, narrative quality, behavioural intention, and use behaviour 

Context (C) Higher education institutions, with particular attention to Malaysian and comparable 

technology-enhanced learning environments 

The review also narrows down the possible concepts of the field, constraining eligibility in the following five 

dimensions that minimize the risk of conceptual dilution that can be found in interdisciplinary fields where different 

disciplines interpret the same term in different ways (Kitchenham & Charters, 2007; Page et al., 2021). 

2.3 Literature Search Strategy 

The databases Scopus, Web of Science, IEEE Xplore, ACM Digital Library, ScienceDirect, SpringerLink, 

Google Scholar, and the Malaysian citation index MyCite were all searched. The databases were selected due to their 

extensive coverage of high-impact peer-reviewed research on human-computer interaction, educational technology, 

and creative multimedia education. Boolean search strings like "virtual simulation" AND "higher education," 

"storyboard learning" AND "animation education," "creativity" AND "digital learning," "narrative quality" AND 

"storytelling," "UTAUT2" AND "education technology," and "animation education" AND "Malaysia" were created 

using core constructs. To ensure that the quality of the evidence was based on current technological capability, the 

search was restricted to peer-reviewed journal articles and indexed conference proceedings published within the last 

ten years. Filters were used to refine the search by year of publication, peer-review status, subject relevance, and 

higher education focus (Luo et al., 2021). 

2.4 Eligibility Criteria 

Inclusion criteria 
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The studies were included if they (a) were from a higher education context; (b) investigated virtual simulation, 

VR, AR, or immersive learning technologies of any kind; (c) focused on animation, storyboarding, visual storytelling, 

or multimedia design education; (d) reported creativity development, narrative quality, or related 

cognitive/performance outcomes; (e) used UTAUT2 or a similar behavioral adoption model; and (f) were peer-

reviewed journal articles or indexed (Radianti et al., 2020). 

Exclusion criteria 

Studies were excluded if they (a) were not conducted in higher education; (b) were gray literature (blogs, 

opinion pieces, unreviewed commercial reports); (c) were not about digital learning, immersive technology, and/or 

creative education; (d) were duplicate publications or reported insufficient methodological or statistical detail; or (e) 

were not available in English (Di Natale et al., 2020). 

2.5 Study Selection Process (PRISMA) 

The research selection method was transparent and auditable, following the four steps of the PRISMA protocol: 

identification, screening, eligibility, and inclusion (Page et al., 2021; Moher et al., 2009). During the Identification 

process, an initial batch of 12,280 records were extracted from the designated databases. After deleting 2,300 duplicate 

entries, 10,500 unique records progressed to title-and-abstract screening, with 9,800 removed for not being related to 

the review's PICOC. The remaining 700 records were assessed for full-text eligibility using the inclusion and exclusion 

criteria outlined above, and 670 were found to be ineligible, primarily due to a lack of focus on educational 

applications, an absence of empirical data, and a technical orientation. In this method, 43 papers were selected for 

theme synthesis. 

2.6 Data Extraction and Thematic Analysis Procedure 

Braun and Clarke's (2006) thematic analysis approach was used in the analysis of the 43 studies, consisting of 

four stages: (1) repeated reading of each study to ensure familiarity with the study objectives, methods, and findings; 

(2) inductive coding of the salient concepts in the studies such as immersive learning, iterative design, divergent 

thinking, narrative coherence, and behavioral intention; (3) clustering of the coded concepts by comparison across the 

studies. 

3. Results: Thematic Synthesis of the Literature 

3.1 Overview of Included Studies 

The 43 research articles chosen for synthesis span the years 2018-2025, demonstrating the accelerated 

development of immersive educational technology and the rapid digitalization of higher education following the 

COVID-19 pandemic. This research was classified into four theme groupings, which are summarized below and in 

Table 2. 

3.2 Theme 1: Virtual Simulation and Instructional Design Integration (15 studies) 

The most significant compilation of research looks at the application of immersive technology in structured 

instructional design approaches. Taken together, this evidence demonstrates that simulation environments might 

increase experiential learning by allowing for repeated engagements with interactive, highly visual design tasks rather 

than static material. According to a number of studies, simulation-based training improves learner engagement thru 

processes such as iterative design cycles, real-time feedback systems, and spatial visualization (Radianti et al., 2020; 

Hamilton et al., 2021; Panke, 2019; Robin, 2008; Pellas et al., 2021; Makransky and Petersen, 2021; Calvert and 

Hume, 2022; Di Natale et al., 2020). The evidence presented also supports the technological and pedagogical reasons 

for incorporating a structured, cyclical instructional model (EDIPT) into a storyboard-based simulation environment: 

the benefits of immersive technology appear to be dependent on the iterative, learner-centered design scaffolding, 

rather than the technology itself. 
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3.3 3.3 Theme 2: Creativity Development in Digital and Animation-Based Learning (10 studies) 

The second category concerns the cognitive and pedagogical processes through which digital resources can 

support creativity. This cluster of research consistently demonstrates that learners develop divergent thinking, generate 

ideas quickly, and demonstrate cognitive flexibility in interactive digital environments (Micheli et al., 2019; Pellas et 

al., 2021; Micheli et al., 2019; Di Natale et al., 2020; Panke, 2019; Liu et al., 2020; Robin, 2016). Within foundational 

creativity theory (Amabile, 1996; Zhou & George, 2001), this literature views creativity as not only a skill to be 

developed, but also a skill that can be developed in structured learning environments which foster exploration and 

incremental improvement. This framing is useful for storyboard education because divergent thinking is also essential, 

and creative fluency is one of the key skills. 

3.4 Theme 3: Narrative Quality and Visual Storytelling (6 studies) 

Another minor but significant feature of visual storytelling is its structural, communicative, and esthetic 

components. These studies emphasize coherence, continuity, spatial composition, and emotional engagement as key 

components of narrative quality; while they claim that learners can connect visual sequencing and story logic, which 

can be strengthened through interactive and simulation-based teaching, they do not explicitly demonstrate the 

connection between visual and verbal elements (Calvert and Hume, 2022; Robin, 2008; Micheli et al., 2019; Robin, 

2016; Micheli et al., 2019; Pellas et al., 2021). The ability of learners to connect visual sequencing with story logic is 

emphasized, as are the values of coherence, continuity, spatial composition, and emotional engagement as criterion 

for narrative quality, which can be strengthened through interactive and simulation-based teaching, but the connection 

between the visual and verbal elements is not explicitly demonstrated. This theme is particularly important to the 

current analysis because it places narrative quality in the realm of scientific measurement rather than subjectivity or 

creativity, making it a formal construct in a structural model. 

3.5 Theme 4: Technology Acceptance through UTAUT2 (12 studies) 

The fourth category brings together empirical investigations of students' behavioral intentions and use of 

educational tools, which are mostly based on the UTAUT2 model (Venkatesh et al., 2012) and its expansions (Dwivedi 

et al., 2019; Tamilmani et al., 2021; Sánchez-Prieto et al., 2017). These studies have consistently found that 

performance expectancy, effort expectancy, and hedonic motivation are important factors influencing behavioral 

intention in digital learning environments. More recent research has recommended that cognitive and learning-

outcome factors should be added to the technology acceptance models, especially in the case of immersive or 

simulation-based learning settings where user experience is strongly related to perceived learning. 

3.6 Thematic Mapping and Traceability 

Table 2 depicts the raw evidence base and its relationship to the four themes identified throughout the thematic 

mapping method. 

Table 2: Thematic mapping and traceability of the reviewed literature 

Theme Representative Codes Illustrative Sources 

Virtual Simulation & Instructional 

Design (15 studies) 
Immersive learning; iterative 

design; real-time feedback; spatial 

visualization; experiential learning 

Radianti et al. (2020); Bower et 

al. (2022); Van Opdenbosch (2022); 

Guo (2015); Ke (2021); Kimura et 

al. (2023); Peterson (2010); 

Ummihusna et al. (2022) 

Creativity Development (10 studies) Divergent thinking; idea generation; 

cognitive flexibility; creative 

confidence 

Bourgeois-Bougrine et al. (2022); 

Ke (2021); Braun (2020); 

Ummihusna et al. (2022); Van 

Opdenbosch (2022); Peng (2024); 

Shah et al. (2016) 
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Narrative Quality (6 studies) Story coherence; visual sequencing; 

emotional storytelling; narrative 

structure 

Peterson (2010); Guo (2015); Braun 

(2020); Shah et al. (2016); 

Bourgeois-Bougrine et al. (2022); 

Ke (2021) 

Technology Acceptance / UTAUT2 

(12 studies) 

 

Behavioural intention; performance 

expectancy; effort expectancy; 

facilitating conditions; usage 

behaviour 

Venkatesh et al. (2012); Dwivedi et 

al. (2019); Radianti et al. (2020); 

Bower et al. (2022); Kimura et 

al. (2023); Ke (2021); Braun (2020); 

Peng (2024); Shah et al. (2016); 

Guo (2015) 

 

The four themes demonstrate that immersive learning technologies operate concurrently on three levels: system design 

(how instruction is designed and repeated), cognitive-creative level (how learners generate and elaborate ideas), and 

behavioral level (whether and how learners interact with the system). The lack of explicit theories that include all three 

levels under a single framework serves as a clear motivation for the conceptual framework created in Section 5, which 

is absent from any of the studies considered in this summary. 

4. Theoretical Foundations 

4.1 The EDIPT Model as an Instructional Design Framework 

The EDIPT model serves as the instructional design backbone of a virtual simulation-based storyboard system. 

EDIPT draws on constructivist and experiential learning theory (Kolb, 1984) and, compared to linear, product-oriented 

instruction, it structures learning as a recursive cycle in which each stage informs and refines the next. The Empathize 

phase explores learner needs and contextual constraints prior to development; the Define phase frames the problem to 

provide focus for the solution-making; the Ideate phase encourages the exploration of multiple creative possibilities; 

the Prototype phase turns ideas into tangible artifacts for experimentation; and the Test phase completes the loop by 

feeding user evaluation back into further refinement. This structure closely aligns with research on user-centered 

design in educational technology that demonstrates that iterative, feedback-driven design processes improve usability, 

engagement, and learning effectiveness compared to static instructional formats (Kolb, 1984; Brown, 2008; Kolko, 

2015; Panke, 2019). 

In terms of storyboard teaching, the most significant advantage of EDIPT over hand-drawn training is its 

capacity to reduce revision costs. A simulation environment based on cognitive processes of creative production, such 

as exploration through testing, discarding, and refining, necessitates less technical friction than traditional approaches, 

in which learners must redraw an entire sequence to experiment with alternative compositions, discouraging 

experimentation (Sawyer, 2017; Runco & Acar, 2012). (Makransky & Petersen, 2021). 

4.2 The UTAUT2 Model as a Behavioural Adoption Framework 

UTAUT2 is an expansion of the original UTAUT model (Venkatesh et al., 2012) that adds three new constructs: 

hedonic motivation, price value, and habit, making it appropriate for consumer-oriented and educational technology 

environments where usage is optional rather than required. UTAUT2 describes behavioral intention using six 

constructs: performance expectancy (the perceived benefit of using technology), effort expectancy (perceived ease of 

use), social influence (the influence of peers, instructors, and institutional norms), facilitating conditions (availability 

of infrastructural and technical support), hedonic motivation (intrinsic enjoyment), and habit (automaticity of use 

developed through repeated interaction). The Theory of Planned Behavior's overarching behavioral logic proposes 

that behavioral intention is the most proximal predictor of actual use behavior (Ajzen, 1991). 

The original Technology Acceptance Model is a strong contender for inclusion, but UTAUT2 was chosen 

because it incorporates hedonic motivation and habit constructs that are more relevant to learning environments, such 
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as immersive learning, where sustained motivation and engagement are important factors in long-term adoption and 

are not met by mandated compliance (Limayem et al., 2007). 

4.3 Rationale for Theoretical Integration 

There is no single model that can fully describe the phenomenon under investigation. EDIPT describes the 

design and development of a virtual simulation-based storyboard system, as well as how it may be iteratively 

improved, but it does not explain why the learners choose or continue to use it. UTAUT2 can explain behavior, but in 

its canonical version, it views learning effectiveness as an external element rather than a factor that modifies the 

behavior. In recent years, researchers have specifically urged that learning-outcome factors be included in models of 

technology acceptance, particularly when learning is immersive or experiential and cognitive gain and behavioral 

adoption are interwoven rather than different (Dwivedi et al., 2019; Taherdoost, 2018; Bond et al., 2020). This is why 

the current review expands UTAUT2 with two learning-outcome constructs, namely creativity development and 

narrative quality, which are theoretically and empirically important in the field of storyboard education, resulting in a 

dual-layer explanatory structure: EDIPT, which addresses how the system is designed and experienced pedagogically, 

and the extended UTAUT2, which addresses why students adopt and sustain use of it. 

5. Conceptual Framework Development 

5.1 A Triadic Structure: System Design, Behavioural Acceptance, and Learning Outcomes 

A review of the literature suggests that the learning outcomes in immersive environments are not the simple 

sum of individual factors; rather, they are the dynamic and synergistic interplay of three layers: (a) a system-design 

layer, controlled by the iterative instructional architecture of EDIPT; (b) a behavioral-acceptance layer, controlled by 

the cognitive, social, and motivational constructs of UTAUT2; and (c) a cognitive-creative layer, capturing the degree 

This triadic structure represents a purposeful shift away from linear cause-and-effect explanations for technology-

mediated learning and toward a more system-oriented explanation that sees results as co-created via repeated 

interactions between humans and technology(Hamilton et al., 2021; Dwivedi et al., 2019). 

5.2 The Integrated EDIPT–UTAUT2 Virtual Simulation Learning Model 

The review expands on this triadic model by proposing the Integrated EDIPT-UTAUT2 Virtual Simulation 

Learning Model as follows. EDIPT offers the structure and backbone of system development, consisting of cycles of 

"empathic needs analysis" followed by "design experimentation," "implementation," "presentation," and "testing" to 

constantly enhance the virtual simulation environment. The following external dimensions are thought to have a direct 

impact on behavioral intention: performance expectation, effort expectancy, social influence, enabling circumstances, 

hedonic motivation, creative development, and narrative quality. In the same way that the widely acknowledged belief-

intention-behavior sequence in information systems works, behavioral intention serves as the primary mediator 

between these cognitive, motivational, and learning-related assessments and use behavior (Ajzen, 1991; Venkatesh et 

al., 2012). 

The model's innovation is theoretical, since creative growth and story quality are given important place in this 

study by becoming accidental model outputs, and in the second case, explicitly exogenous predictors of behavioral 

intention. This change is consistent with the conceptual argument, which was integrated across Themes 2 and 3, that 

the subjective experience of creative/cognitive competence in the system, rather than being a secondary consequence, 

is a motivator for further involvement (Blut et al., 2022). 

5.3 Operationalization of Variables 

Independent variables.  

Performance expectation refers to the assumption that the system will increase students' abilities to create a 

storyboard in terms of originality, efficiency, and story quality. Effort expectancy describes how simple it is to engage 

with the simulation environment. Social influence refers to how peers, instructors, and institutional culture impact 
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adoption decisions. Facilitating circumstances are the infrastructural and technological support that is available for 

system utilization. Hedonic motivation refers to the happiness that results from system engagement. Creativity 

development relates to pupils' capacity to originate, develop, and adapt their ideas in a simulated scenario, including 

divergent thinking, creativity, and flexibility (Kolb, 1984; Sawyer, 2017; Runco & Acar, 2012; Amabile, 1996). 

Narrative quality refers to the coherence, chronology, and communicativeness of the students' storyboards (Bruner, 

1991; Egan, 1997; Calvert & Hume, 2022). 

Mediating variable 

Behavioral intention refers to students' conscious motivation to use the virtual simulation-based storyboard 

system, which is believed to serve as a cognitive-motivational link between systematic evaluation and learning 

experience and real implementation (Venkatesh et al., 2012; Hair et al., 2022). 

Dependent variable 

Use behavior relates to students' actual level of engagement with the system, its regularity and consistency, and 

the depth of student involvement, and it provides as behavioral confirmation of the acceptance process beyond 

students' intents (Venkatesh et al., 2012). 

6. Hypotheses Development 

To assess the conceptual framework, nine hypotheses are established that guide the ensuing empirical tests, 

which are most usually conducted using PLS-SEM, which is ideal for complicated models with several constructs of 

this sort. 

H1 - Performance Expectancy → Behavioural Intention 

The most consistent predictor of behavioral intention in the technology acceptance research (Davis, 1989; 

Venkatesh et al., 2003) is perceived usefulness. In storyboard learning, performance expectancy is theorized to extend 

beyond general functional utility to include expected creative gains, with students who expect the system to improve 

their visual storytelling output theorized to report stronger intention to use it.  

H1: Performance expectancy has a significant impact on behavioral intention.  

 

H2 - Effort Expectancy → Behavioral Intention 

Lower perceived effort reduces extraneous cognitive load and frees cognitive resources for higher-order 

creative processing (Davis, 1989; Venkatesh et al., 2012).  

H2: There is a significant effect of effort expectancy on behavioral intention. 

H3 - Social Influence → Behavioral Intention 

The Theory of Planned Behavior (Ajzen, 1991), suggests that instructors and peers are likely to influence 

adoption decisions in a structured social context such as higher education, consistent with normative belief structures.  

H3: Social influence has a positive effect on behavioral intention. 

H4 - Facilitating Conditions → Behavioral Intention  

It is theorized that sufficient infrastructure and technical support increases students’ confidence to use 

technically complex simulation environments and thus strengthens intention (Venkatesh et al., 2012; Dwivedi et al., 

2019).  

H4: Facilitating conditions have a significant influence on behavioral intention. 

H5 - Hedonic Motivation → Behavioral Intention 
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Instead of being secondary, the enjoyment and flow experience are thot to be the most important aspects that 

generate engagement in engaging, game-like simulative settings (Venkatesh et al., 2012; Sawyer, 2017).  

H5: Hedonic motivation has a favorable and considerable impact on behavioral intention. 

H6 - Habit → Behavioral Intention 

Theorized that recurrent engagement would increase familiarity and automaticity of usage, resulting in 

sustained use over time (Limayem et al., 2007; Venkatesh et al., 2012).  

H6: Habit has a beneficial impact on behavioral intention. 

H7 - Behavioral Intention → Use Behavior 

Behavioral intention is expected to be the best predictor of actual system usage, as in UTAUT2 and Theory of 

Planned Behaviour (Ajzen, 1991; Venkatesh et al., 2012; Tamilmani et al., 2021). 

H7: Behavioral intention influences use behavior in a good and substantial way. 

H8 — Creativity Development → Behavioural Intention 

When learners feel that the system encourages idea development and experimenting with stories, motivation 

(theory) and perceived relevance rise, increasing the intention to utilize the system (Henriksen et al., 2016; Markowitz 

et al., 2018; Sawyer, 2017; Runco & Jaeger, 2012).  

H8: Creativity development has a favorable and substantial effect on behavioral intention. 

H9 — Narrative Quality → Behavioural Intention 

It is hypothesized that improving story-telling ability will result in increased learning confidence, a higher 

perceived usefulness of the system, and a reinforcement of motivation to interact with the system further (Bruner, 

1991; Xue et al., 2024; Robin, 2016; Calvert & Hume, 2022).  

H9: Narrative quality greatly improves behavioral intention. 

These nine hypotheses tell a sequential story of belief, intention, and behavior, in which cognitive beliefs 

(performance expectancy and effort expectancy), social and structural factors (social influence and facilitating 

conditions), intrinsic motivations (hedonic motivation, habit), and learning-outcome perceptions (creativity 

development, narrative quality) all influence behavioral intention, which then predicts actual use behavior. 

7. Discussion 

7.1 Synthesis of Findings Across Themes 

The four themes identified in this review are not independent; rather, they are connected. Theme 1 is employed 

here to make the point that immersive technologies provide pedagogical benefits when used in organized and iterative 

ways, similar to the role EDIPT provides when used in conjunction with a structured and iterative approach to 

instructional design. Themes 2 and 3 lay the framework for assessing creative growth and story quality in a 

theoretically sound manner, rather than as an unintended consequence of technology use. Theme 4 establishes 

UTAUT2 as a robust and widely recognized model of behavior adoption in digital learning contexts. This fact, that 

none of the 43 analyzed papers connect all four elements in a single explanatory structure, is the intellectual 

contribution of this review. This review is conceptual in the sense that none of the 43 research articles examined 

connect all four themes in a single explanatory framework, which the Integrated EDIPT-UTAUT2 model explicitly 

addresses (Micheli et al., 2019). 

7.2 Theoretical Contributions 
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The suggested framework adds three aspects to the theory. First, it demonstrates theoretical triangulation, a 

process of combining three different theories, namely design-thinking instructional theory (EDIPT), behavioral 

information systems theory (UTAUT2), and constructivist learning-outcome theory, into a single explanatory 

structure, which has been advocated in recent years in educational technology research (Bond et al., 2020; Tamilmani 

et al., 2021). Second, it expands the UTAUT2 explanation beyond general-purpose technology acceptance to include 

learning-performance measures in creative and narrative competency within the framework of discipline-specific 

technology acceptance. Second, it addresses head-on recent research calls to incorporate learning-performance metrics 

in technology acceptance models (Dwivedi et al., 2019; Taherdoost, 2018). Third, it provides originality in the context, 

as it considers a new, but so far significant field — virtual simulation learning based on storyboards, which, compared 

to other aspects of immersive learning, has limited empirical research. 

7.3 Practical Implications 

The evaluation suggests that investment in virtual simulation infrastructure for storyboard teaching be supported 

with the implementation of a specific instructional design methodology, rather than viewing it as a separate technology 

update, such as EDIPT. The expanded UTAUT2 constructs serve as a diagnostic tool for instructional technologists 

to determine which behavioral or motivational hurdles are impeding the adoption of a certain system, such as effort 

expectation, enabling situations, or hedonic incentive. The review's emphasis on measurable creative and narrative 

outcomes provides more evidence to support infrastructure investment than adoption measures, and it establishes a 

direct link between technology use and measurable improvements in creative competence among graduates for 

policymakers in Malaysian and similar higher education systems (Pellas et al., 2021). 

7.4 Research Gaps and Future Directions 

During the synthesis, at least three major gaps were found that require more empirical investigation. First, 

simulation settings in medical, engineering, and general STEM education are underrepresented in the larger category 

of immersive learning environments compared to storyboard-specific simulation systems. Second, empirical research 

that examine the joint influence of creativity development and story quality on behavioral intention in a single 

structural model are few and far between, despite excellent theory indicating that both variables are likely to be 

essential. Third, there is relatively little empirical research especially for Malaysian institutions of higher education, 

limiting the generalizability of previous UTAUT2 findings to the Malaysian HEIs. These shortcomings immediately 

motivate the empirical validation of the Integrated EDIPT-UTAUT2 model described in this study, which is most 

suited for implementation with PLS-SEM in the context of animation and multimedia students in Malaysian 

institutions (Merchant et al., 2014). 

7.5 Limitations of the Review 

This evaluation comes with the standard constraints of the SLR approach. Methodological explanations have 

been cited for omitting non-English articles and gray literature, including translation dependability and peer-review 

rigor; nonetheless, this may have eliminated crucial regional evidence. Compared to the more densely populated 

technological acceptance and virtual simulation clusters, the narrative construct cluster's comparatively modest 

number of studies limits the degree of granularity with which judgments may be drawn about this construct. Finally, 

as with any thematic synthesis, there is some interpretative judgment in the borders between topics; studies were 

frequently relevant to more than one theme, with the principal categorization being the one that most accurately 

reflected each study's conceptual contribution (Villena-Taranilla et al., 2022). 

8. Conclusion 

The goal of this research was to assemble 43 empirical studies from 2018 to 2025 to develop an Integrated 

EDIPT-UTAUT2 Virtual Simulation Learning Framework for storyboard education in higher education. The 

synthesis's findings highlight the pedagogical value of incorporating virtual simulation technologies into iterative, 

student-centered instruction. Storyboard pedagogy prioritizes measurable outcomes of creativity development and 
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narrative quality while extended technology acceptance theory provides a strong behavioral account of students' 

engagement with virtual simulation systems. The acquired nine hypotheses structural model serves as a framework 

for future primary research, particularly with animation and multimedia students, from both a theoretical triangulation 

and an empirical traceability perspective. As a result, the review aims to provide a viable evidence and theoretical 

framework for designing, implementing, and assessing virtual simulation-based storyboard learning systems in higher 

education, as well as to bridge the gap between instructional design science, technology acceptance theory, and 

creative academic research. 
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