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Abstract: The paper presents a study that explores the interconnection of Flow Theory with the acceptance of educational
virtual worlds at the Metaverse, making use of the Unified Acceptance and Use of Technology (UTAUT2) model. The
study relied on synthetic data from 120 high school students, which were generated by artificial intelligence with the
purpose of testing a theoretical framework without collecting empirical data. The model under consideration measures
the interconnection of flow experience with the acceptance factors of performance expectancy, effort, social influence,
facilitating conditions, enjoyment, habit, and intention to use. The findings reveal that flow experience acts as a mediator
that increases cognitive engagement, intention to continue using, and acceptance of the Metaverse as an educational
setting. The study concludes with design guidelines that connect flow theory with the principles of experiential and
affective learning in the Metaverse.
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I. INTRODUCTION

A new educational dimension is provided by the Metaverse, where learning is done via immersive, interactive, and
socially connected experiences. The Metaverse's virtual worlds are not just technologically-based environments but also
educational ecosystems that integrate physical and digital presence, interaction, and multimodal communication. In such
a scenario, Csikszentmihalyi’s Flow Theory [1] turns out to be an effective tool for gaining an understanding of the forces
behind intrinsic motivation and experiential learning which can be further amplified. Flow is a term for a certain state of
mind where the person is so engrossed in a task that he/she is able to enjoy it, to feel in control, to be concentrated and
finally, to experience success. The more students go through the flow, the more learning is characterized by creative
engagement and self-regulation. In the Metaverse of education, where technology is responsible for shaping the
experiences, the integration of flow theory is a deciding factor for both learning and technological acceptance to be
effective.

This research project uses the UTAUT2 framework [16] as a basis for linking the flow dimensions to the factors
influencing students' intention and actual use of the virtual worlds. The study conducts synthetic data simulation to
evaluate the fit of the theoretical model and to uncover the determining factors of Metaverse acceptance as a teaching
tool.

This paper is organized as follows: first section is the Introduction, second section is the Theoretical Background. The
third section is devoted to describing Our Methodological Approach. Next, in the fourth section, we present the Results
and in the fifth section, we present the Discussion and Suggestions. Finally, section six is we present the conclusions.

II. THEORETICAL BACKGROUND

2.1 Educational Metaverse

The rapid development of the educational Metaverse has transformed the way students interact with knowledge,
introducing new forms of experiential, embodied, and emotionally engaged learning [10]. The Metaverse enables the
creation of 3D collaborative environments, in which students actively participate as avatars, assume roles, and learn
through experiences that combine elements of gamification, collaboration, and simulation [11]. However, the
effectiveness of these environments depends largely on the quality of learning engagement and the extent to which
students experience a state of “flow” — a state of complete absorption, concentration, and enjoyment during the learning
activity.
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Virtual worlds in the metaverse are digital, three-dimensional learning environments that simulate physical or imaginary
situations, allowing students and teachers to interact through avatars with objects, spaces and each other, with the aim of
active, experiential and collaborative learning.

Virtual worlds in the Metaverse [12] are an interactive, multi-sensory learning experience for the student, where he can
learn through roles, simulations and practical practice, going beyond the boundaries of the traditional classroom [13].
There, the student becomes an active explorer of knowledge, interacting with digital objects, avatars and virtual
environments.

Virtual worlds are new pedagogical fields for the teacher where he can guide, enhance collaborative learning and create
experiential learning situations [14]. The Metaverse enables the teacher to organize workshops, experiments or historical
representations in an immersive and personalized way.

For the content creator, virtual worlds in Metaverse are platforms for dynamically designing educational experiences that
leverage VR/AR technologies, role-playing scenarios, and gamification. Through design tools, they can incorporate
graded learning, interactive quizzes, adaptive feedback, and goal-based experiences.

2.2 Flow Theory

Flow Theory, developed by Csikszentmihalyi [2], describes this state as the point where the challenge of a task ideally
matches the individual's skills, leading to deep engagement, a sense of control, and a loss of sense of time.

In the context of the educational Metaverse, flow can be viewed as a central cognitive and emotional phenomenon that
positively influences intention to use, sustained attention, and ultimately experiential learning.

This visualization illustrates the concept of Flow (Figure 1), a mental state of complete immersion in an activity. The
diagram shows nine components that contribute to this state, with "Flow" at the center and its eight contributing factors
radiating outwards, all of which will be discussed. This concept was identified by psychologist Mihaly Csikszentmihalyi
and represents a state where individuals are so involved in an activity that nothing else seems to matter, leading to an
optimal experience and enhanced performance.

OPTIMAL
EXPERIENCE
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MoTivation

IMMEDIATE
FEEDBACK

BALANCE OF
CHALLENGE
AND SKILL

LOSS OF SELY
CONSCIOUSINESS

ConCentrATION
AND tOCus

Fig. 1. Condition for achieving flow

The central element of the diagram is the concept of Flow, which is the mental state of being fully immersed in an activity,
characterized by a feeling of energized focus, full involvement, and enjoyment in the process of the activity. It is the
ultimate state of focused motivation, where a person is so absorbed in an activity that they lose track of time and their
surroundings. This state is often associated with creativity, learning, and high performance.

One of the key outcomes of achieving Flow is an optimal experience, a state of deep enjoyment, creativity, and total
involvement with life. It is not a state of passive, receptive, and relaxing happiness, but rather a state of intense, active
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engagement with the world. This experience is so gratifying that people are willing to do it for its own sake, with little
concern for what they will get out of it, even when it is difficult or dangerous [2].

Clear goals are an essential component of Flow. Having clear objectives helps to focus attention and provides a sense of
direction, making it easier to become fully absorbed in the task at hand. When goals are clear, a person knows what needs
to be done and can concentrate their efforts on achieving those goals, which reduces ambiguity and anxiety.

Immediate feedback is another crucial element for achieving Flow. It allows individuals to know how they are progressing
and to adjust their actions accordingly. This continuous stream of information helps to maintain focus and motivation, as
it provides a clear indication of whether one is on the right track, which is highly rewarding and encourages continued
engagement [3].

A balance between challenge and skill is critical for Flow. The task must be challenging enough to require the full use of
one's skills but not so difficult that it becomes overwhelming. If the challenge is too low, one may become bored; if it's
too high, one may become anxious. The sweet spot where challenge and skill are perfectly matched is where Flow is
most likely to occur [4].

Intense concentration and focus on the present moment are hallmarks of the Flow state. During Flow, all attention is
directed towards the task at hand, and distractions are filtered out. This deep focus is what allows for the complete
immersion in the activity, leading to a heightened sense of awareness and control.

A sense of control over the activity is also important for Flow. This doesn't mean complete control over the outcome, but
rather a feeling of being in command of one's actions and being able to handle the challenges that arise. This sense of
agency and competence is empowering and contributes to the overall positive experience of Flow.

Intrinsic motivation is the driving force behind Flow. It is the desire to engage in an activity for its own sake, because it
is inherently interesting or enjoyable. When an activity is intrinsically rewarding, there is no need for external rewards
or incentives, as the activity itself provides the motivation to continue [8].

Finally, Flow is a unique psychological state that combines all these elements. It is a state of deep absorption and
engagement that leads to a feeling of fulfillment and personal growth. Achieving Flow can have a profound impact on
one's well-being, creativity, and overall quality of life.

2.2.1 Applications in Education

1. Enriching the learning experience: Incorporating the principles of flow into the educational process can enhance the
participation, self-regulation and intrinsic motivation of students [4]. In gamified learning environments, such as
educational serious games, flow is considered a key ingredient for success.

2. Gamified Learning and Experience Design: Flow theory is used as a foundation for learning experience design
(LXD) in digital environments [15], where the learner should be sufficiently challenged but not frustrated or bored.

3. Flow detection in digital learning: Recent studies attempt to automatically detect when a student is experiencing
flow through biometric and behavioral indicators, to personalize the experience [7].

4. Mobile Learning: The use of m-learning applications that incorporate elements of challenge, immediate feedback,
and reward contributes to enhancing flow [8].

5. Skills and Critical Thinking Training Programs: Flow is associated with increased cognitive engagement and
creativity when applied to learning scenarios that require problem solving [5,6].

2.3 UTAUT2 Model

When it comes to virtual learning worlds, the application of Flow theory in their design brings forth the possibility of
highly engaging, self-regulating, and emotionally satiating experiences. The UTAUT2 model proves to be a strong
theoretical framework in this matter, as it explains the acceptance and use of these environments by students [16].
UTAUT?2 expands the original UTAUT model by interspersing factors associated with enjoyment, perceived value, and
habit, which are the main contributors to the understanding of flow experiences and the gamified learning process in
general.

In this regard, the theoretical model UTAUT2 (Unified Theory of Acceptance and Use of Technology 2), endorsed by

Venkatesh, is among the most thorough and empirically substantiated frameworks for the study of technological
acceptance in consumer settings [17].
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UTAUT2 advances the original UTAUT model (2003) by incorporating more consumer-oriented variables, such as
hedonic motivation, price value, and habit so as to amplify its predictive power for both the intention to use as well as
the actual use of the new technologies. The model has been extensively applied to behavioral interpretations in areas like
mobile learning, digital platforms, health apps, online shops, and the educational metaverse.

Grasping UTAUT?2 is an essential tool for both researchers and designers of digital services because it enables them to
pinpoint the main psychological and social factors that constitute the users' attitudes towards the technology in question
[18].
III. METHODOLOGY

The research followed a quantitative synthetic methodology, with 120 hypothetical responses from high school
students created using artificial intelligence, in order to theoretically test the structure of the model. No empirical data
collection was carried out in real classroom conditions.
The questionnaire included Likert-type questions (Appendix), distributed across the eight theoretical variables of the
UTAUT2-Flow model. The analysis was performed using Spearman correlations to assess relationships between
variables and multiple regression to test hypotheses.
Flow theory and UTAUT?2 are combined in the proposed model to explain how students experience and accept the
educational Metaverse. The key variables are (Figure 2):

A. Performance Expectancy (PE): The perception that using the Metaverse improves learning performance.
Effort Expectancy (EE): The degree of ease in using the environment.
Social Influence (SI): The role of peers and teachers in acceptance.
. Facilitating Conditions (FC): Technical and organizational support.
Hedonic Motivation (HM): The enjoyment and recreational dimension of the experience.
Habit (HB): The habit and familiarity with use.
. Flow Experience (FL): The state of absorption, control, and concentration.
. Behavioral Intention (BI) and Use Behavior (UB): The intention and actual use.Research Hypotheses
: Performance Expectancy positively influences Behavioral Intention. b
: Effort Expectancy positively influences Behavioral Intention.
: Social Influence positively affects Behavioral Intention.
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IV. RESULTS

Spearman correlations showed positive and statistically significant relationships between Flow and Behavioral Intention
(r=0.71, p <0.01), as well as between Hedonic Motivation and Flow (r = 0.68, p <0.01).

The variables PE and EE were correlated with BI (r = 0.60 and 0.58 respectively), while Use Behavior showed a high
correlation with BI (r = 0.76). Reliability was tested with Cronbach's a, which for all scales ranged above 0.80.

Multiple regression showed that:
*H6 (Flow — BI) and H8 (BI — UB) were the strongest relationships ( = 0.42, p <0.001 and B =0.48, p <0.001
respectively).
«H5 (HM — FL) and H1 (PE — BI) were also significant (p = 0.35 and B =0.29, p <0.01).
«The remaining hypotheses were supported with moderate statistical power (p < 0.05).
The variables were measured on a 1-5 Likert scale (1 = Strongly disagree to 5 = Strongly agree).
The values that follow represent means (M) and standard deviations (SD) for each construct.
o The general picture of the averages (>3.5 in most variables) shows that:
« Students perceive Metaverse positively both as a learning tool (PE) and as a pleasant experience (HM).
o Flow (FL) is at relatively high levels, confirming that virtual environments can create conditions of immersion and
engagement.
o The intention to continue using (BI) is particularly high (M~3.9), which indicates positive acceptance of the
technology by students.
e Social influence (SI) remains moderate, indicating that acceptance is more internally motivated (flow,
enjoyment) than a result of external pressure.
Overall, descriptive statistics demonstrate that the sample displays a high degree of cognitive engagement and a
positive attitude towards the use of virtual worlds for learning.

Table 1. Descriptive statistics of constructions

. Average | Standard .

Construction (M)  Deviation (SD) Interpretation

Flow (FL) 374 0.59 Stgdents experience a relatively high level of flow when
using the Metaverse.

z’lf]lgormance Expectancy 3.80 0.55 They perceive the Metaverse as a useful learning tool.

Effort Expectancy (EE) 3.85 0.52 They find using Metaverse easy and understandable.

Social Influence (SI) 3.40 0.64 Social influence (friends, teachers) is moderate.

Facilitating Conditions (FC)|  3.60 0.58 Thfe infrastructure and technical support are considered
satisfactory.

Hedonic Motivation (HM) 3.95 0.56 The experience is considered fun and enjoyable.

Habit (HB) 368 0.60 The Metaverse is starting to become a habit in the
learning process.

Behavioral Intention (B) 392 057 Students have a positive intention to continue using
Metaverse.

V. DISCUSSION AND SUGGESTIONS

The results suggest that the flow experience acts as a mediating mechanism that enhances students' cognitive
engagement and acceptance of the Metaverse. Enjoyment (hedonic motivation) and ease of use contribute to entering a
flow state, which in turn increases continuation intention and frequency of use. From a pedagogical perspective,
incorporating flow theory into the design of virtual worlds makes the Metaverse an experiential, interactive, and
motivating learning environment. The design should promote immersion, self-control, emotional engagement, and
clarity of goals, composing an environment that maintains flow and enhances acceptance. The merging of Flow Theory
and UTAUT2 model resulted in the discovery that the flow experience factor surfaced as the main contributor to
acceptance, and engagement, and even learning in the educational Metaverse. The application of multiple regression
analysis together with the computation of Spearman's rank correlation coefficient showed that Hedonic Motivation, Sense
of Control, Immersion, and Focus of Attention were the four variables that significantly affected the flow and eventually

© IJIREEICE This work is licensed under a Creative Commons Attribution 4.0 International License 287


https://ijireeice.com/
https://ijireeice.com/

IJIREEICE ISSN (0) 2321-2004, ISSN (P) 2321-5526

International Journal of Innovative Research in Electrical, Electronics, Instrumentation and Control Engineering
Impact Factor 8.414 :: Peer-reviewed & Refereed journal < Vol. 13, Issue 11, November 2025
DOI: 10.17148/IJIREEICE.2025.131145

had a favorable effect on the criteria of Behavioral Intention and Use Behavior. Moreover, these variables have much in
common with the teaching characteristics associated with such as autonomy, sense of achievement, and social interaction.

5.1 Guidelines for Integrating Flow Theory into the Design of Educational Virtual Worlds in the Metaverse
Mihaly Csikszentmihalyi’s [2] flow theory describes the optimal learning and performance experience, in which the
individual is in a state of complete absorption, focus, and enjoyment of their activity. Flow is a key factor in experiential
learning, as it promotes cognitive engagement, intrinsic motivation, and sustained attention. In the context of the
educational metaverse, this theory takes on particular importance, given that the learning environment is not limited to
two-dimensional platforms, but extends to three-dimensional, interactive, and socially rich worlds.

The design of educational virtual worlds that seek to create flow experiences requires the combined exploitation of
cognitive, emotional and social parameters. The following guidelines constitute a design framework that focuses on
optimizing the learning experience through the enhancement of flow, with the aim of increasing acceptance, engagement
and learning.

Flow is a state of intense engagement that is produced by challenging the learners at their skill level. Creative activities
should involve the very concepts of adaptive difficulty levels and gradual learning stages to keep the learners never bored
or very stressed to the maximum. Al-based personalization can be used to provide ongoing challenge level adjustments
continually [9].

To achieve flow, it is vital to have goals that are unambiguous and easy to understand. Each and every action in the
metaverse should have very precise learning objectives that are either narrated or presented in a game-like manner. The
communication of the learner’s progress through visual means (such as progress indicators, badges, and mission maps)
increases learner self-regulation.

Feedback that is instant can help the student to change their actions and also give the student a feeling of accomplishment.
The use of automated assessment tools, explanatory messages or avatar guides is helpful in keeping interactions ongoing
and attention focused.

Flow is experienced more when the students consider their actions to be under their control. The design should cater for
different paths, roles, or methods of solving problems. Customizing avatars, environments, and tools gives the user more
control and hence more intrinsic motivation.

The main aim of creating an environment with total immersion is the sensory abundance accompanied by realistic
audiovisual stimuli and no distractions at all. Further, the application of spatial sound, haptic feedback, and physical
navigation can result in the learner's increased concentration and deeper emotional attachment to the environment.

Flow theory backs up the idea of enjoyment as an internal drive. Virtual worlds should be designed in a way that through
story, game-like techniques, and fun challenges that acknowledge participation, the users will feel the emotions of the
above-mentioned positive ones, and curiosity and excitement will be the result.

The metaverse provides a platform for social learning and collaborative flow that is very rare in other places. So, students
will be able to get individual flow states besides the group through participating in collaboration-oriented missions and
sharing their experiences with others. The peculiarities of avatars as social presence, the possibility of communication,
and the solution of the problem together are the factors which support the process of making a common understanding.
Flow is not limited to enjoying the moment but extends to metacognitive awareness. Instructional design should
incorporate moments of reflection, such as digital diaries, discussion areas, or performance dashboards, that encourage
the student to analyze their progress.

Maintaining flow requires gradual renewal of motivation and content. Introducing new levels, missions, or collaborative
projects maintains interest and strengthens the student's engagement with the environment over time.

Integrating flow theory into the educational metaverse is not just a technical or aesthetic issue, but a profound pedagogical
strategy aimed at creating high-quality learning experiences. Successful design achieves the convergence of technology,
emotion, and meaning, leading to learners who are not mere users, but active creators of knowledge within dynamic,
distributed, and social environments.

5.2 A Flow Experience Assessment Scale in the Educational Metaverse

Finally, based on the results found, it is recommended to develop a Flow Experience Assessment Matrix for the
Educational Metaverse (Table 2), which will be the dual purpose of a research tool and a practical guide in the design of
the educational Metaverse. The matrix unites the dimensions of cognitive, emotional, and social engagement and aims at
quality learning experience assessment in virtual environments in a systematic way.
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The total score of the assessment matrix signifies the degree of flow experience that students go through in the educational
virtual world. Average scores of 4.5-5.0 denote very high engagement and good design, while scores of 3.5—4.4 point to
high flow with minor improvements possible.

Average scores of 2.5-3.4 mean partial flow accomplishment, requiring activities' redesign for better immersion and
autonomy. Scores considered low (1.5-2.4) portray little engagement and a need for re-evaluation of the challenge-skill
balance, whereas scores below 1.5 show no flow and serious defects in the pedagogical design.

Table 2. Flow assessment table in metaverse educational worlds

Indicators /

or stress.

Flow Dimension Description Evaluation Criteria Scale (1-5)
Examples

The environment

I Challenge— | The degree towhieh | GE8e B¢ B0 08| e dymac

. the activity matches ’ o O1 020304 05
Skill Balance et gradual challenges, difficulty,
the student's abilities. o

and prevents boredom | personalization.

2. Clear Goals

The degree to which
the student
understands what he
or she needs to
achieve.

The objectives are
clear, visible and
aligned with the
learning outcome.

Progress screens,
badges, missions
with clear
descriptions.

01 02 O3 04 O35

Visual or audio

5. Immersion
and Focus of

The student's degree
of absorption in the

experiences a high
level of concentration

graphics, spatial
sound, absence

3. Immediate Providing real-time There are mechanisms | cues,
: information on that inform about verbal/textual 1 0203 04 O5
Feedback
performance. progress or errors. feedback from
NPCs or avatars.
The student's degree | The student can Fr'e ¢ 'exploratlon,
4. Sense of . mission
of autonomy and choose actions, paths . 01 02 O3 04 O35
Control . selection, avatar
sense of ownership. or roles. L
customization.
The student Realistic

01 02 O3 04 O35

common goals.

avatars' actions.

Attention environment. and "forgets about . .
time." of distractions.
The degree of .
6. Emotional positive emotions The environment rsgs(zy;eiltliglfl) ¢
Involvement and | and motivation evokes excitement, achiegvemen s 01 0203 04 45
Enjoyment experienced by the interest and joy. o L
student. positive stimuli.
ool | hedors vl | Suoore e ] Coopne
Presence / Co- | interaction and p e O1 0203 04 O5
Flow cooperation work together towards | visibility of other

The degree of

9. Sustained
Flow

continuity of
engagement with the
content.

the activity with
interest and time
commitment.

progressive
levels, long-term
goals.

. > The environment Virtual journals,

8. Metacognition 1ntegrat10.n. of encourages thinking reflective zones
. opportunities for . . > |O1020304 03s
and Reflection . about learning and learning
reflection and self-
progress. dashboards.
assessment.
The degree of The student continues | Repeated use,

01 02 03 04 O35
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VI. CONCLUSION

Incorporating flow theory into digital learning environments is a very important factor in improving the learning
experience. While the flow experience can support learning and enhance the internal movement of students, its successful
implementation depends largely on the design of activities and the measurement of the situation. The combination of
Flow Theory and the UTAUT2 model revealed that the flow experience is a determining factor for acceptance,
participation and learning in the educational Metaverse. Using multivariate regression and Spearman correlation
coefficient, it was found that Hedonic Motivation, Sense of Control, Immersion and Concentration are the four factors
that significantly influence flow and, in turn, positively influence Behavioral Intention and Usage Behavior. Furthermore,
these factors are associated with key teaching characteristics such as autonomy, sense of achievement and social
interaction. Future empirical research is suggested to confirm these relationships with real samples of students.
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APPENDIX

Questionnaire for High School Students
1) Demographics

VI. Gender: O Boy O Girl
VII. Grade: O 1st O 2nd O 3rd High School
VIII. Have you ever used virtual worlds for learning? [J Yes [0 No

2) Flow Theory (Flow Constructs)

Challenge—Skill Balance (CSB)

1.The activities in the virtual environment match my abilities.
2.The challenges are difficult enough to keep me on my toes.
3.1 feel like I'm learning as I try to complete the missions.
Concentration (CON)

4. When I am in the Metaverse, I am completely focused.

5. T lose track of time when participating in activities.

Sense of Control (SOC)

6. I feel that I am in control of my actions in the environment.
7. The system's reactions are predictable and understandable.
Perceived Enjoyment (PEJ)

8. I enjoy learning through Metaverse.

9. The activities are fun and interesting.

3) UTAUT? variables

Performance Expectancy (PE)

10. Metaverse helps me learn more effectively.

11. Using it improves my understanding of the lessons.
Effort Expectancy (EE)

12. It is easy for me to learn how to use Metaverse.

13. Its functions are simple and clear.

Social Influence (SI)

14. My classmates think it is worth using.

15. My teachers encourage the use of Metaverse.
Hedonic Motivation (HM)

16. Using the Metaverse is fun.

17. 1 feel joy when participating in activities within it.
Habit (HAB)

18. T use Metaverse often without thinking much about it.
19. 1t is part of my daily routine.

Behavioral Intention (BI)

20. I intend to use Metaverse in the future.

21. I would recommend it to other students.

Use Behavior (UB)

22. I use Metaverse regularly for learning.

23. I actively participate in educational activities within it.
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