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Abstract

Background: This study proposes a learning cycle and a comprehensive research framework that integrates Bloom'’s
taxonomy: the cognitive domain (cognitive load), affective domain (attitude and motivation) and psychomotor
domain (implementation of science, technology, engineering, arts, and math [STEAM] activities) to explore the
relationship between these learning domains and learning intention. The proposed innovative mediated-moderation
model includes second-order factors derived from the technology acceptance model (TAM) (perceived usefulness,
perceived ease of use, and perceived enjoyment), the attention, relevance, confidence and satisfaction (ARCS) model,
and cognitive load (mental load and mental effort) to explain the continuous learning intention of STEAM education.

Results: A teaching material was designed for the STEAM activity, and an empirical experiment was subsequently
conducted. The empirical experiment of STEAM activities with our design teaching material (micro:bit with artificial
intelligence-based concept) was conducted at a university and an elementary school; a total of 145 questionnaire sur-
vey data were collected after the activities. University student participants were 20-24 years old and the elementary
school student participants were at the K5-K6& level. The results showed that perceived usability directly influenced
learning intention and strengthened the relationship between learning attitudes and intention. The ARCS plays a criti-
cal moderating role that positively influenced perceived usability and strengthened its effects on learning attitudes.
Regarding the mediating effects, cognitive load negatively influenced perceived usability.

Conclusions: The findings of this study revealed that critical factors affect students'learning attitudes and intentions
regarding STEAM education. The theoretical and educational implications of these findings were proposed to future
instructors.

Highlights

+ The STEAM learning cycle was proposed to describe four phases for successful STEAM learning.

« Aftect factors of learning intention in STEAM education were investigated.

« Motivation factors positively influences perceived usability and learning attitude.

+ Cognitive load has a significant negative eftects influences perceived usability.

« DPerceived usability directly influences learning intention and strengthens the relationship between attitudes and
intention.
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« Augmented Reality and Virtual Reality are regarded as smart and
digital technologies that made their impact in many industries and
settings. On the other hand, the ongoing pandemic of COVID19
raises a series of issues and challenges for the tourism education,
one of the main being the shift from the conventional/face-to- face
to digital/hybrid learning forms and tools
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s R B =/ERE#2:
« The adoption and usage of these digital technologies raise a series
of challenges for all stakeholders involved.
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* The research question and study’s aim were the influencing factors
that determine the acceptance of Augmented Reality and Virtual

Reality applicationsin the tertiary tourism education within the
context of current pandemic.
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ABSTRACT

Augmented Reality and Virtual Reality are regarded as smart and digital technologies that made
their impact in many industries and settings. On the other hand, the ongoing pandemic of COVID-
19 raises a series of issues and challenges for the tourism education, one of the main being the
shift from the conventional/face-to-face to digital/hybrid learning forms and tools. The adoption
and usage of these digital technologies raise a series of challenges for all stakeholders involved.
The research question and study’s aim were the influencing factors that determine the acceptance
of Augmented Reality and Virtual Reality applications in the tertiary tourism education within the
context of current pandemic. To address this aim, the study was drawn on the theoretical basis of
Technology Acceptance Model (TAM). It takes a students’ perspective to suggest a research model
that was empirically investigated within the Chinese context (tourism departments in Chinese
universities). The sample population consisted of 604 Chinese students and data was collected
during February 2021. The data were analyzed using PLS-SEM. Findings indicated that perceived
usefulness, hedonic motivation and price value are important predicting factors for Chinese
students’ adoption and use of these applications. These findings contribute to the extension of the
TAM theory and the effective implementation of digital technologies in university settings. The
study is completed by summarizing theoretical and practical implications of findings.
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Fig. 1. Research model.
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Table 1
Questionnaire - Constructs and measurement items.
Constructs Items
Perceived usefulness (PU) PU1: AR/VR applications are useful in tertiary tourism education

PU2: AR/VR applications enhance the quality of my learning
PU3: AR/VR applications enable me to accomplish tasks more quickly
PU4: Using AR/VR applications enhance my learning effectiveness
Perceived ease of use (PEOU) PEOU1: Learning to use/operate AR/VR applications would be easy to me
PEOUZ: It is easy for me to become skillful at using AR/VR applications
PEOU3: I find that the use of AR/VR applications is not complicated/does not require a lot of mental effort
PEOU4: My interaction with AR/VR applications is clear and understandable
Hedonic motivation (HM) HM1: Using AR/VR applications in learning is fun
HMZ2: Using AR/VR applications in learning is enjoyable
HM3: Using AR/VR applications in learning is very entertaining
Perceived Price Value (PPV) PPV1: AR/VR applications could be beneficial for me compared to the needed efforts.
PPV2: AR/VR applications should be worthwhile for me compared to the requested sacrifice.
PPV3: Overall, AR/VR applications are of good value
Attitude to AR/VR applications (ATT) ATT1: 1 like the idea of using AR/VR applications in my studies/learning
ATT2: AR/VR applications make my learning more interesting
ATT3: 1 like learning with AR/VR applications
ATT4: My general opinion regarding AR/VR applications is positive
Behavioral intention (BI) to use AR/VR applications  BI1: I intend to use AR/VR applications for my studies in the future
BI2: I predict I would use AR/VR applications for my learning experiences
BI3: I plan to use AR/VR applications frequently
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Fig. 2. Structural model with results.
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