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Summary of Doctoral Dissertation

Virtual reality (VR) is a technological innovation that has been increasingly used in
educational institutions. Previous studies have reported that the use of VR-based
interventions in training and education provided learners enjoyment and contributed to
the concretization of abstract concepts and task performance. Furthermore, studies have
found how VR applications increased learner motivation in terms of situational interest
and ideal future-self. While VR is often associated with its environmental features like
spatial presence, which is the feeling of being in a virtual environment, and immersive
capability, which is the objective quality of the device to provide an immersive
environment for users, only a few studies empirically investigated how they contributed
to the beneficial effects of VR on motivation and learning outcomes. Thus, despite
being theoretically plausible, the links between these environmental features, motivation,
and learning outcomes were still not clear due to lack of empirical evidence.
Furthermore, studies on VR were often situated in one-off experiments. Moreover, the
growing interest in online learning brought about by the fast evolution of technology
and the demand created by disruptive phenomena such as the Covid-19 pandemic have
encouraged practitioners and researchers alike to explore VR’s potential as a

motivational intervention in online learning contexts.

The current research aimed to address these gaps by carrying out four studies that
sought to clarify the constructs of spatial presence, situational interest, and ideal
future-self in the context of a VR-based learning activity; investigate relationships

among them; and observe their dynamics through time. In Study One, the construct of



spatial presence and its four dimensions (i.e., Sense of Physical Space, Engagement,
Ecological Validity, and Negative Effects) were clarified through a quantitative survey
study among adult Filipino learners (N = 228) involving a VR-based learning activity.
Findings from the confirmatory factor analysis revealed a mediocre fit of the model.
Contextual issues among participants were primarily identified as culprits in the
discussion of the results. Study One also sought to validate adapted versions of the
situational interest and ideal future-self scales. Results from the exploratory factor
analysis revealed a two-factor model for situational interest and a one-dimensional ideal
future-self. However, the two factors were discussed to be a result of the method effect.
Furthermore, the high Cronbach’s alpha of dimensions led to the need for conducting

Study Two.

In Study Two, the constructs of situational interest and ideal future-self were further
clarified by applying best-practice procedures in revising their instruments before
carrying out another survey study among a new group of adult Filipino learners (N =
254) involving another VR-based learning activity. Results from the exploratory factor
analysis revealed a one-dimensional situational interest and ideal future-self. The
structures of both constructs were discussed to have been caused by how participants
understood situational interest and ideal future-self in their cultural context.

Furthermore, parsimony was identified as a strong feature of the developed instruments.

In Study Three the relationships among immersive capability, the dimensions of spatial
presence, situational interest, ideal future-self, and score gain were investigated through

an experiment among two groups of adult Filipino learners (N = 60) involving a VR



photo-based tour of a tropical forest that was designed to teach the different types of
forest ecosystem services. Consistent with predictions, results from the independent
t-test revealed that immersive capability affected spatial presence through the
dimensions of sense of physical space, engagement, and negative effects. However,
the lack of sensitivity of ecological validity led to new insight on its dimensionality.
Results from the correlational analysis confirmed the prediction that dimensions of
spatial presence would be associated with situational interest, ideal future-self, and
score gain. However, it also unearthed new insights on dimensionality of negative
effects. Path analysis results were in line with the prediction that spatial presence would
influence situational interest, ideal future-self, and learning gain. However, issues on the
dimensionality of engagement and the influence of ideal future-self on situational

interest which led to a proposed revision of the model, were discussed.

In Study Four, the dynamics of spatial presence, ideal future-self, situational interest,
and learning outcomes were observed in design-based research among four adult
learners in Japan and three adult learners in France involving ten one-on-one
thirty-minute VR tour lessons that were designed to teach English vocabulary. Results
from the retrospective and thematic analyses supported predictions that spatial presence
would influence situational interest, ideal future-self, and perceived learning. However,
new findings revealed novelty as another environmental feature that contributed to the
dynamic. Learner and lesson factors were also discussed and included in the extended

model.



The main theoretical contribution of the four studies was the development of a new
model that describes the relationships existing among environmental, motivational, and
learning variables in the context of an online VR-based learning activity. More
specifically, they provided empirical evidence for the influence of spatial presence on
learning outcomes, which had been a persistent gap in VR-enhanced learning literature.
Furthermore, they clarified the dimensionality of sense of physical space, engagement,
ecological validity, and negative effects vis-a-vis spatial presence in the context of VR
tour lessons. It also introduced interaction and influence of technological and scenic

novelty on situational interest of learners who are exposed to multiple VR tour lessons.

The instrumental contributions of the studies include the modified instruments of
situational interest and ideal future-self for researchers who want to observe these
variables in other educational contexts. Lessons learned reported from the design-based
research in Study 4 are hoped to guide online teachers regarding integrating VR-based
activities in their one-on-one lessons. Recommendations for future researchers were
also specified including the validation of the extended model through quantitative

empirical studies.

Summary of the Dissertation Evaluation

The final meeting to evaluate the dissertation submitted by Mr. Roberto JR Bacani
Figueroa was held between 1:50 and 4:20 pm on January 12, 2022, via Zoom. After
careful review and evaluation of the dissertation and intensive interview with the

candidate, all the members of the Dissertation Evaluation Committee agreed that Mr.



Figueroa has produced a high-quality dissertation regarding clear research themes, and
meaningful findings and discussions, and added academic and practical values to the
areas of online education and educational technology. The committee members also
agreed that the candidate made an excellent presentation on his research and
successfully answered questions raised by the audience and the committee members.
During the final defense, the committee members noticed that Mr. Figueroa has
developed competencies required for a confident candidate and educational technologist.
Thereby, the committee unanimously approved that Mr. Figueroa passed the Ph.D. final

evaluation.

The dissertation submitted by Mr. Figueroa is well structured and logically presented. It
consists of seven chapters. In Chapter 1, online learning, and virtual reality (VR), which
define the context of the study, are discussed. The research purpose and aims, as well as
key terms and abbreviations are presented in this chapter. In Chapter 2, theories and
empirical scholarly work regarding online learning, VR, interest, and the future-self
guides are reviewed culminating to the presentation of research questions and the
theoretical framework. In Chapters 3-6, the methodology and findings of four Studies are
clearly and thoroughly presented. In Chapter 7, a summary of key findings and how they
validated or updated past theories or claims are discussed. The conclusion, including
theoretical, instrumental, and practical contributions, as well as limitations and

recommendations are also presented in this chapter.

This study aimed to develop a model that clarifies the relationship of environmental

features (i.e., immersive capability and spatial presence) of VR with motivation (i.e.,



situational interest and the ideal future-self) and learning outcomes in a VR-based
learning activity integrated in online learning contexts. For this purpose, the four
interrelated, empirical studies were carried out in carefully selected online learning
contexts across three countries — Japan, the Philippines and France. In Study 1, the
candidate explored the dimensions of spatial presence, situational interest, and ideal
future-self based on the data collected from a survey with distance learners in an open
university in the Philippines. Using the findings from Study 1, the candidate conducted
Study 2 which further explored the dimensions of situational interest and ideal
future-self through another survey research. In Study 3, the candidate investigated the
relationship of situational interest, ideal future-self, immersive capability, spatial
presence, and learning outcomes via an experiment which was conducted among three
groups of participants from the Philippines. Finally, in Study 4, the candidate examined
the dynamics of situational interest, ideal future-self, immersive capability, spatial
presence, and learning outcomes among online adult language learners in France and
Japan using VR photo-based lessons in the span of two to three months adopting the

design-based research method.

The Committee members strongly believe that this study will contribute to further
development of conceptual and pedagogical models for learning in VR-based activities.
The motivational and VR environmental variables, learning outcomes and their
relationships in the model of VR-based online learning proposed in the study will help
other researchers identify key themes for VR-based learning research and guide them to

explore motivation and learning in diverse contexts of VR-based learning.



Overall, the dissertation is well-designed, thoroughly and systematically carried out, and
clearly and persuasively written. However, the Committee asked the candidate to make
further improvement of the dissertation by doing the careful final editing, and adding
more details on theoretical, instrumental, and methodological, and practical

contributions of the study in the Conclusion chapter.

Based on these observations and evaluations, the Committee recommends that the

candidate be awarded the degree of Doctor of Philosophy.

The Committee acknowledges dedicated efforts made by Mr. Roberto JR Bacani

Figueroa and congratulates him on his big achievement!
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