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Are teachers ready to immerse? Acceptance of mobile immersive virtual reality in secondary education teachers
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The increasing mainstream adoption of immersive virtual reality (iVR) in education has triggered research about key variables explaining acceptance of iVR by teachers. In this study we adopted the UTAUT2 acceptance model as a theoretical framework enriched with the variable personal innovativeness. 379 Flemish secondary education teachers watched a video about iVR learning experiences, after which an online survey concerning their perceptions was administered. General linear modeling was performed to test the hypotheses. Results indicate performance expectancy, social influence, facilitating conditions, hedonic motivation and personal innovativeness to be significantly associated with behavioural intention to use. No moderating effect of age, gender or experience was observed. The results account for 54% of the variance in behavioural intention to use. The findings help to understand which factors are key in the acceptance of mobile iVR by secondary education teachers and might help defining successful iVR implementation strategies.

Keywords: mobile immersive virtual reality; secondary education; acceptance; UTAUT2; personal innovativeness; perceptions

*Corresponding author. Email: Carl Boel – carl.boel@thomasmore.be

Research in Learning Technology 2023. © 2023 C. Boel et al. Research in Learning Technology is the journal of the Association for Learning Technology (ALT), a UK-based professional and scholarly society and membership organisation. ALT is registered charity number 1063519. http://www.alt.ac.uk/. This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/), allowing third parties to copy and redistribute the material in any medium or format and to remix, transform, and build upon the material for any purpose, even commercially, provided the original work is properly cited and states its license.

Citation: Research in Learning Technology 2023, 31: 2855 - http://dx.doi.org/10.25304/rlt.v31.2855

Introduction

Immersive virtual reality (iVR) has become popular, with millions of virtual reality headsets (head-mounted displays, HMDs) sold and over 16 million users (Alsop 2022). This iVR rise is often attributed to improved usability and affordability (Bower, De Witt, and Lai 2020). Within iVR two types of HMDs can be discerned: mobile and tethered devices. Mobile iVR headsets are so-called standalone devices that generate the iVR content via a built-in smartphone. Tethered devices on the other hand need a PC or laptop to push the content to the iVR headset, using a cable or wireless streaming. Following teachers’ concerns about mobility of iVR technology (Boel et al. 2021b; Fransson, Holmberg, and Westelius 2020) this study will focus on teachers’ perceptions of mobile iVR solely.

Background literature on virtual reality in education

Following the technological advancements of iVR headsets, iVR has also caught the attention of the educational sector, which is also reflected in the European Horizon programme on eXtended Reality Learning (European Commission 2021). Half a decade of educational research about iVR points at affordances to K–12 education fostering spatial knowledge representation, experiential learning, transfer of knowledge and students’ intrinsic motivation and engagement (Di Natale et al. 2020) but also for the development of critical thinking and problem-solving skills, communication skills and collaborative learning (Maas and Hughes 2020). A recent meta-analysis study of iVR research points at the positive impact on cognitive learning outcomes, especially for K–12 learners in science education and for rich learning experiences resulting from simulations or virtual world representations (Wu, Yu, and Gu 2020). However, several challenges are reported in terms of ethical concerns, lack of integration in existing curricula and educational organisation constraints (Fransson, Holmberg, and Westelius 2020; Southgate et al. 2019) and the lack of instructional design principles for iVR educational applications (Boel et al. 2021a). Recent technological advancements push the adoption of mobile iVR systems such as Meta Quest, Pico Neo and others. These systems challenge available research evidence due to emerging new affordances, such as being standalone and mobile, potentially offering additional educational gains.

Research on acceptance of iVR technology

As stated by Venkatesh, Thong, and Xu (2012, p. 157) research on ‘individual acceptance and use of information technology is one of the most mature streams of information systems research’. To understand how teachers could integrate iVR technology in their classroom, it is essential to examine which factors influence their acceptance (Alfalah 2018). Hussin, Jaafar, and Downe (2011) investigated the acceptance of desktop virtual reality by 41 college teachers. Effort expectancy proved to be the single significant factor predicting behavioural intention to use. Chen, Shih, and Yu (2012) found that playfulness is more significant than perceived usefulness or perceived ease of use. The study by Alfalah (2018) on the acceptance of VR by 30 higher education faculty members, pointed at a need for pedagogical training, to increase awareness within the faculty, to reduce administrative support and to support collaboration between faculty members. The study by Jang et al. (2021) investigated teachers’ acceptance of augmented and virtual reality by 292 teachers adopting the TAM-model extended with T-Pack variables. All factors in their model proved to be of significance and made clear professional development of and support for teachers is essential in the acceptance. The need for professional development initiatives was confirmed in the recent study by Mystakidis and Christopoulos (2022) looking at 41 K–12 teachers’ perceptions of iVR escape rooms for STEM education. A large-scale survey study of 20 876 Russian teachers (Khukalenko et al. 2022) showed educators consider iVR a valuable educational tool, provided they are supported by IT personnel, when it does not take considerable extra effort to learn how to operate iVR devices or to plan iVR learning activities.

The above studies adopted different acceptance models, ranging from TAM (Davis 1989) over Unified Theory of Acceptance and Use of Technology (UTAUT) (e.g. Hussin, Jaafar, and Downe 2011) to self-generated models (e.g. Alfalah 2018; Khukalenko et al. 2022). However, nearly all identified factors predicting iVR acceptance by teachers can be synthetised into the factors of the UTAUT acceptance model (Venkatesh et al. 2003) related to behavioural intention to use, namely performance expectancy, effort expectancy, social influence, facilitating conditions adding hedonic motivation from UTAUT2 (Venkatesh, Thong, and Xu 2012). This is also in line with our prior qualitative, exploratory study using UTAUT2 to investigate which factors contribute to the acceptance of mobile iVR by secondary education teachers (Boel et al. 2021b). We will now discuss the factors of UTAUT2 in greater detail. For a comprehensive review of UTAUT2 refer to Venkatesh, Thong, and Xu (2016).

Performance expectancy refers to the extent to which a person believes the technology improves working conditions. This factor seems significantly associated with behavioural intention to use iVR (Boel et al. 2021b; Bower, De Witt, and Lai 2020; Khukalenko et al. 2022; Sagnier et al. 2020; Shen et al. 2019). Effort expectancy is the extent to which a person thinks efforts are needed to use a technology. Teachers must learn to operate iVR, to integrate this into their curriculum and so on. Previous exploratory research (Boel et al. 2021b; Pletz 2021) proved this to be of major concern in teachers and instructors. Social influence refers to the extent someone feels influenced by others. ‘Others’ can be colleagues or persons valued by teachers, such as teacher-experts, trainers, IT-staff and principals. Available iVR research points to the significant association with behavioural intention to use (Bower, De Witt, and Lai 2020; Jang et al. 2021; Shen et al. 2019). Facilitating conditions comprise a person’s feeling of being supported in his or her technology use. It refers to organisational, instrumental and infrastructural support. Facilitating conditions has proven to be a key factor predicting behavioural intention to use of teachers in general (Pynoo et al. 2011) and for iVR more specifically (Boel et al. 2021b; Bower, De Witt, and Lai 2020; Bracq et al. 2019; Khukalenko et al. 2022; Pletz 2021; Shen et al. 2019). Resulting from these findings, we hypothesised:


H1. Performance expectancy is significantly associated with behavioural intention to use.

H2. Effort expectancy is significantly associated with behavioural intention to use.

H3. Social influence is significantly associated with behavioural intention to use.

H4. Facilitating conditions is significantly associated with behavioural intention to use.



Whereas UTAUT focuses on technology acceptance and use from the perspective of an organisation, UTAUT2 rather aims at individual level variables (see e.g. Tamilmani, Rana, and Dwivedi 2021). This fits the present study because iVR is yet not adopted as a general educational tool in schools. Therefore, we considered the three factors of habit, price value and hedonic motivation. Habit reflects prior experiences and refers to the extent to which teachers already adopt technology in their courses (Venkatesh, Thong, and Xu 2012). As we expected teachers do not yet integrate iVR technology in their courses at a level which would fit the construct of habit, we chose not to add this factor to our research model. Although price value is another significant factor in predicting behavioural intention to use (Venkatesh, Thong, and Xu 2012), our prior research (Boel et al. 2021b) proved price value not to come into play as in general teachers are less concerned with expenses, compared to principals and IT-staff. Therefore, price value was not included in this study. Hedonic motivation is defined as the enjoyment of the information system by the user (Van der Heijden 2004). The pleasure arising from an iVR experience is one of the main attraction elements to iVR (Bracq et al. 2019; Bower, De Witt, and Lai 2020; Chen, Shih, and Yu 2012; Makransky, Terkildsen, and Mayer 2019; Yang and Han 2020). These findings led to this hypothesis:


H5. Hedonic motivation is significantly associated with behavioural intention to use.



Our prior exploratory study (Boel et al. 2021b) proved the UTAUT2 framework to be useful, but also pointed at shortcomings. Interview data from nearly all interviewees revealed the need to consider personal innovativeness in the domain of information technology (personal innovativeness [PI]). This was underpinned by other qualitative research on iVR in professional training settings by Pletz (2021). Agarwal and Prasad (1998) defined personal innovativeness as ‘the willingness of an individual to try out new information technology’ (p. 206). Personal innovativeness has proven to have a significant effect on intention to use (Amid and Din 2021; Blut et al. 2021; Cao et al. 2019; Fagan, Kilmon, and Pandey 2012; Sagnier et al. 2020; Zhao et al. 2021). Based on these findings, we therefore enrich the model with the factor of personal innovativeness, adding this hypothesis:


H6. Personal innovativeness is significantly associated with behavioural intention to use.



The original UTAUT model put forward four moderators: age, gender, experience, and voluntariness of use. In UTAUT2, due to its focus on individual consumers, voluntariness of use is redundant. This is also the case in the present study since it is at this moment up to the individual teacher to adopt this technology and not yet a school based or policy choice. This led to these hypotheses:


H7a. Age and gender moderate the association between facilitating conditions and behavioural intention to use.

H7b. Age, gender and experience moderate the association between hedonic motivation and behavioural intention to use.

H7c. Age, gender and experience moderate the association between personal innovativeness and behavioural intention to use.



As stated before, we expected mobile iVR technology is not yet integrated in most teachers’ educational practice. Therefore, we limited the construct of acceptance to the factor of behavioural intention to use leaving out Use as a dependent variable in this study.

Pulling together available iVR research resulted in a further development of the model in view of the present study as depicted in Figure 1.

Figure 1.Model diagram of study on behavioural intention to use of iVR by secondary education teachers in Flanders.

[image: RLT-31-2855-F1.jpg]

Methodology

Participants and data collection

The present study was set up considering Covid-19 restrictions. This challenged both the sampling and the presentation of an iVR experience. Consequently, the study was moved completely online. Participants were recruited via social media, a specialist educational e-zine in Flanders, local educational technology organisations and networks of the researchers. In total, 505 teachers from 26 schools responded to the call for participation. After data cleaning, 379 complete responses remained, with input to be dropped from 126 teachers due to non-completion of the full research procedure. At the start of the procedure, active informed consent was obtained and only data from consenting participants were included in subsequent analyses. Table 1 summarises information about participant profiles.




Table 1.Demographic overview of participants.


	Variable
	Value
	Frequency
	%





	Gender
	Male
	144
	38.0



	
	Female
	235
	62.0



	Age
	Under 25
	9
	2.4



	
	25–34
	73
	19.3



	
	35–44
	130
	34.3



	
	45–54
	116
	30.6



	
	Over 54
	51
	13.5



	Experience with iVR
	No experience
	168
	44.3



	
	Very little experience
	102
	26.9



	
	Little experience
	57
	15.0



	
	Some experience
	25
	6.6



	
	Moderate experience
	22
	5.8



	
	A lot of experience
	2
	0.5



	
	Extensive experience
	3
	0.8





Measures

The entire study was moved online, using Qualtrics. The survey started with the collection of demographic data of age, gender and school. Prior experience with iVR was measured using a 7-point Likert scale (‘no experience’ to ‘extensive experience’). Before moving to survey items addressing their mobile iVR perceptions, participants first viewed a tailor-made YouTube-video. Research stresses that expectations about technology cannot be assessed properly when respondents have no or little experience (Hussin, Jaafar, and Downe 2011). COVID-regulations however did not allow for teachers to experience iVR at first-hand. These restrictions were managed by presenting teachers with a video addressing the technology tools and the educational affordances of iVR. This mirrors approaches from earlier research (see e.g. Shen et al. 2019). The video showed an iVR user in an empty play area of 3 by 3 meter, putting on a mobile iVR headset, taking the controllers and starting the iVR experience. This helped teachers in understanding the set-up required for mobile iVR in a classroom. Next, 20 examples of educational iVR experiences were shown, with a voice-over of one of the researchers explaining the aims and design of the experiences. The video fragments aimed to familiarise the teachers with the possible affordances of iVR for educational purposes. The examples covered 10 different course subjects, such as foreign language learning, chemistry, mathematics, assembly training, artistry and so on (Figure 2).

Figure 2.Screenshots of the video used to show the participants the affordances of iVR for educational purposes.
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Duration of the video was 4 min 39 s. Research participants could not skip the video before tackling the next part of the survey: their perceptions about mobile iVR as a teaching aid in their classes. To tap into these perceptions, all survey items from the original UTAUT were used (Venkatesh et al. 2003), adding three items (n = 3) for hedonic motivation (Venkatesh, Thong, and Xu 2012) and four items (n = 4) for personal innovativeness (Agarwal and Karahanna 2000). These 27 items had to be rated on a 7-point Likert scale, ranging from 1 (‘Completely disagree’) to 7 (‘Completely agree’). All items were randomly presented to the respondents. Full overview of items can be found in the supplementary materials.

Results

Descriptive analysis

Analysis of the data was performed using SPSS28 (IBM). First, unidimensionality of the measurement instrument was tested using exploratory factor analysis. For performance expectancy one item (‘Using iVR will strengthen my position’) was below the threshold of 0.50 and was deleted from the instrument. As iVR is not yet introduced at the organisational level of schools, teachers probably did not distinguish between their personal perception and the perspective at the school level.

All scale items related to effort expectancy reflect satisfactory factor loadings. Analysis of the items measuring social influence resulted in distinguishing between two distinct factors: social influence at a personal level (‘people who influence my behavior’, ‘people who are important to me’ and ‘people whose opinions I value’) and social influence at an organisational level (‘the school supports use of iVR’ and ‘in general, the school stimulates the use of iVR’). Nonetheless, we returned to the original theoretical construct as put forward by Venkatesh, Thong, and Xu (2012).

Concerning the remaining factor analyses, all items reflected high specific factor loadings for the constructs of hedonic motivation, personal innovativeness and behavioural intention to use (>0.50; standardised factor loading). One item was removed due to a too low loading: ‘iVR is not compatible with other technologies which I use’ in the construct of facilitating conditions. Results of the individual item loadings can be found in the supplementary materials.

Next, a reliability analysis was carried out by calculating Cronbach’s alpha. Table 2 summarises the results, including the means (M) and standard deviation (SD). All mirror good to very good reliability, except for facilitating conditions reflecting moderate reliability.




Table 2.Results of reliability analysis.


	Constructs
	Cronbach’s α
	Means
	SD





	Performance expectancy
	0.90
	4.79
	1.36



	Effort expectancy
	0.86
	4.71
	1.27



	Social Influence
	0.86
	3.44
	1.55



	Facilitating conditions
	0.63
	3.04
	1.68



	Hedonic motivation
	0.81
	4.96
	1.18



	Personal innovativeness
	0.85
	4.59
	1.49



	Behavioural intention to use
	0.96
	3.39
	1.70





Last, to account for possible contextual effects, such as school characteristics, we calculated the intra-class correlation coefficient (ICC) for average measures for behavioural intention to use. Based on an absolute-agreement, 2-way mixed-effects model, ICC was 0.220. To address this heteroscedasticity, we used robust standard errors for the regression models.

Hypothesis testing

In view of hypothesis testing, general linear modeling was applied. First, main effects between predictors and dependent variables were analyzed. The next stage involved the interaction effects of gender, age and experience with iVR. Results are summarised in Table 3.




Table 3.Results of the cluster-robust regression models with behavioural intention to use as the dependent variable.


	
	Direct effects only
	Direct effects and interactions



	Parameter estimates
	Parameter estimates





	Performance expectancy (PE)
	0.161*
	0.162*



	Effort expectancy (EE)
	-0.055
	



	Social influence (SI)
	0.389**
	0.390**



	Facilitating conditions (FC)
	0.288**
	0.244**



	Hedonic motivation (HM)
	0.159*
	0.159



	Personal Innovativeness (PI)
	0.350**
	0.324**



	Age
	0.002
	



	Gender
	Male: -0.018a
	



	Experience
	0.071
	



	R2
	0.535
	



	FC × Age
	
	-0.003



	FC × Gender
	
	Male: 0.095



	HM × Age
	
	0.000



	HM × Gender
	
	Male: 0.018



	HM × Experience
	
	0.002



	PI × Age
	
	0.001



	PI × Gender
	
	Male: 0.075a



	PI × Experience
	
	0.047



	R2
	
	0.541



	a To test interaction with gender, female is used as a comparison base with value 0.



	* p < 0.05; ** p < 0.001.





Looking at the main effects, significant associations are observed between behavioural intention to use and the factors performance expectancy, social influence, facilitating conditions, hedonic motivation and personal innovativeness. Association with effort expectancy proved not being significant.

Looking at the interaction effects of gender (female as comparison base), age and experience with iVR, none were significant.

These results imply that performance expectancy is significantly associated with behavioural intention to use, so H1 was confirmed, as was H3 concerning social influence, H4 for facilitating conditions, H5 for hedonic motivation and H6 for personal innovativeness. Effort expectancy proved not to be significant, rejecting H2.

The proportion of explained variance in behavioural intention to use by the direct and indirect effects in the research model was respectively 53.5% and 54.1%. Model comparison between main effects only and adding interaction effects proved not to be significant: F (8, 361) = 0.6154; p = 0.765.

Discussion

The aim of our study was to identify which factors contribute to the behavioural intention to use mobile iVR by secondary education teachers in Flanders, Belgium. We adopted the UTAUT2-model (Venkatesh, Thong, and Xu 2012) as a theoretical framework, and added personal innovativeness in the domain of information technology (Agarwal and Prasad 1998), based on prior exploratory research (Boel et al. 2021b; Pletz 2021). Results of general linear model tests were successful in explaining 54% of the variance in behavioural intention to use. In this paragraph, we discuss the results by looking for explanations and future research directions.

Results show that performance expectancy is significantly associated with behavioural intention to use. Teachers seem to expect educational benefits of mobile iVR for their own teaching. This is in line with previous research indicating the significance of performance expectancy (e.g. Fagan, Kilmon, and Pandey 2012; Jang et al. 2021; Mystakidis and Christopoulos 2022; Sagnier et al. 2020; Shen et al. 2019). Even though we were not able to immerse the participants in an actual iVR learning experience, due to Covid-19 regulations, teachers nonetheless expect iVR could enhance their teaching practice. Fit between educational affordances or technologies and the personal preferences of teachers seem critical to induce acceptance in teachers (e.g. Mumtaz 2000). Future research could investigate which of these affordances especially promoted teacher acceptance and how this is related to the currently available technological pedagogical content knowledge (Abbitt 2011).

Tamilmani, Rana, and Dwivedi (2021) found that effort expectancy was only a minor significant factor in the model. Therefore, it was not a surprise to see that effort expectancy is not significantly associated with behavioural intention to use and is negatively correlated with it. Teachers apparently are not significantly concerned with how many efforts it would take to use iVR in their classes. This confirms earlier findings (Bracq et al. 2019; Sagnier et al. 2020). However, effort expectancy or the related construct of ease of use (TAM) did prove to be of significance in predicting behavioural intention to use in other VR acceptance studies (Bower, De Witt, and Lai 2020; Fagan, Kilmon, and Pandey 2012; Shen et al. 2019) and in the original UTAUT2 framework (Venkatesh, Thong, and Xu 2012). Probably, and as expressed by Pletz (2021), the lack of exposure to an actual iVR learning experience and the lack of prior experience with it can explain for these contradictory results. When having no actual experience with iVR it is difficult to estimate the actual efforts needed. This was also explained by our own prior exploratory research (Boel et al. 2021b): when teachers are engaged with an actual iVR learning application, they experience iVR is not as difficult as they had expected.

Social influence seems to be the most important factor in predicting intention to use. This is in line with other research (Bower, De Witt, and Lai 2020; Jang et al. 2021; Shen et al. 2019). This result can also be linked to the findings of prior qualitative, exploratory research (Boel et al. 2021b; Pletz 2021), in that iVR use is at this moment not organised at a school level, leaving it to the personal initiative of the teacher. However, most interviewees in those studies expressed that teachers would integrate iVR in their courses when they experienced influence mainly from the principal, but also from teacher-colleagues. Acceptance of educational technology seemingly cannot be restricted to the personal choice of a teacher given the conditions to implement and integrate technologies at the school level scale. This was already stressed in relation to the adoption of mobile technologies in schools (e.g. Leem and Sung 2019) and reflected in school readiness and teacher readiness studies for educational technology integration (e.g. Petko, Prasse, and Cantieni 2018). The school level factors go beyond access, support and technological support. This level also introduces the importance of shared beliefs and expertise (Chien, Wu, and Wu 2018; Howard, Chan, and Caputi 2015).

Teachers expect mobile iVR can be beneficial for their teaching, but they clearly indicate the need for support. This adds to other research on iVR learning acceptance using UTAUT (Bower, De Witt, and Lai 2020; Bracq et al. 2019; Shen et al. 2019). When adopting a new technology such as mobile iVR, users need to feel themselves supported in implementing this technology. Specifically for iVR, teachers ask for both technical, practical and pedagogical support (Boel et al. 2021b). This finding reintroduces the importance to consider in future research the school level when studying acceptance because educational technology is mostly supported at the school level (Niederhauser et al. 2018).

Although the participants were not involved in an actual iVR learning experience, they indicate the pleasure of it to be significantly associated with their intention to use. This builds on the earlier findings by Bower, De Witt, and Lai (2020), Bracq et al. (2019) and Mystakidis and Christopoulos (2022).

We added personal innovativeness as a new predicting factor in our model. This proved to be a valid assumption, as it is significantly associated with behavioural intention to use. Prior exploratory research (Boel et al. 2021b; Pletz 2021) found personal innovativeness to be of importance in the adoption and use of iVR technology by teachers. This is now being confirmed in this study. The results also confirm the findings from previous quantitative research (Fagan, Kilmon, and Pandey 2012). But care must be taken with this conclusion. Research by George, Schwuchow, and Hussmann (2019) suggests that innovativeness plays a role but should be linked to perceived usefulness.

None of the moderators seemed to exert a significant effect. Looking at gender, this fits the recurrent finding that gender is rather inconsistently associated with acceptance in studies. Gender as a moderator can also be criticised and seen as a confounding variable: is it gender as such that plays a role or is it the gender role or gendered content of the educational technology that plays a role (e.g. Iachini et al. 2016). The non-significant role of age can be explained by the overall lack of experience with iVR in all age groups, although research suggests that older respondents might be more willing due to a longer lasting fascination with the potential of new technologies (e.g. George, Schwuchow, and Hussmann 2019). Experience proved not to play a significantly moderating role. Probably the very skewed results towards no or little experience can explain this. It is however in contrast with UTAUT2 (Venkatesh, Thong, and Xu 2012) and the findings of Bracq et al. (2019). We believe therefore real life and first-hand experiences are critical to develop an experiential base to guide potential acceptance and adoption of technologies. This also calls for ecological valid research designs to study the current research question.

Even though we were successful in explaining 54% of the variance for behavioural intention to use, there are some limitations in our study. First, due to Covid-19 sanitary regulations, participants could not be immersed into an actual mobile iVR learning experience. This is endorsed by Shen et al. (2019) stating that ‘future studies should evaluate real VR HMD experiences to yield comprehensive findings’. Second, the UTAUT2 remains somewhat limited as it makes abstraction of the unique features of iVR technology, such as immersion, presence, motion sickness and so on (Southgate et al. 2019). The Multi-Level Framework of Technology Acceptance and Use (MLF, Venkatesh, Thong, and Xu 2016) could be adopted in future iVR studies in education (Mütterlein and Hess 2017). Third, the UTAUT model in origin is designed to test acceptance over a longer period of time. This was not feasible since adoption is still very low, and only few teachers have access to iVR headsets in their schools to be used over a longer time span in different courses. Future research should try to incorporate this longer-term perspective as to identify which factors in the acceptance alter over time and what causes this evolution. A follow-up study with the same participants could address this gap. A key limitation was uncovered when discussing the results about the impact of social influence. The UTAUT2 focuses strongly on the individual, whereas teachers function in and are dependent on the social context of their school. This already led to the suggestion to adopt richer models that respect the multilevel structure of factors that influence technology acceptance, such as MLF (Venkatesh, Thong, and Xu 2016). Lastly, this study focused on mobile iVR acceptance by secondary education teachers in Flanders. Findings should be extended to other teachers with caution, as technology acceptance studies are often limited to the specific research context (Mütterlein and Hess 2017).

Conclusion

This study tried to identify which factors contribute to the acceptance of mobile iVR by secondary education teachers in Flanders. Analysis of our results accounted for 54% of the variance for behavioural intention to use. No moderators seemed to play a significant role. We used the UTAUT2 model as a theoretical framework enriched with the factor personal innovativeness. This updated model proved valuable to explain associations between factors and intention to use. Future research on acceptance of iVR should therefore incorporate the construct of personal innovativeness. On a more practical level, this study can contribute to the research-informed design and development of implementation strategies for iVR in secondary education. Our findings suggest the need for a pedagogical view from the school board on how iVR fits in the paradigms of the school, to facilitate teachers as much as possible, showing them the potential benefits, and led by the innovative educators.

References

Abbitt, J. T. (2011) ‘Measuring technological pedagogical content knowledge in preservice teacher education: a review of current methods and instruments’, Journal of Research on Technology in Education, vol. 43, no. 4, pp. 281–300. doi: 10.1080/15391523.2011.10782573

Agarwal, R. & Karahanna, E. (2000) ‘Time flies when you’re having fun: cognitive absorption and beliefs about information technology usage’, MIS Quarterly: Management Information Systems, vol. 24, no. 4, pp. 665–694. Available at: https://www.jstor.org/stable/3250951

Agarwal, R. & Prasad, J. (1998) ‘A conceptual and operational definition of personal innovativeness in the domain of information technology’, Information Systems Research, vol. 9, no. 2, pp. 204–215. doi: 10.1287/isre.9.2.204

Alfalah, S. F. M. (2018) ‘Perceptions toward adopting virtual reality as a teaching aid in information technology’, Education and Information Technologies, vol. 23, no. 6, pp. 2633–2653. doi: 10.1007/s10639-018-9734-2

Alsop, T. (2022) VR Headset Unit Sales Worldwide 2019–2024. Available at: https://www.statista.com/statistics/677096/vr-headsets-worldwide/

Amid, A. & Din, R. (2021) ‘Acceptance and use of massive open online courses: extending UTAUT2 with personal innovativeness’, Journal of Personalized Learning, vol. 4, no. 1, pp. 57–66. Available at: https://spaj.ukm.my/jplearning/index.php/jplearning/article/view/165

Blut, M., et al., (2021) ‘Meta-analysis of the unified theory of acceptance and use of technology (UTAUT): challenging its validity and charting a research agenda in the Red Ocean’, JAIS-Journal of the Association for Information Systems [Preprint]. Available at: https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3834872

Boel, C., et al., (2021a) ‘Acceptance of immersive virtual reality in secondary education teachers. An explorative study of perceptions from teachers, IT-staff, principals and teachers’ trainers’, INTED2021 Proceedings, pp. 589–596. doi: 10.21125/inted.2021.0149

Boel, C., et al., (2021b) ‘Six years after Google cardboard: what has happened in the classroom? A scoping review of empirical research on the use of immersive virtual reality in secondary education’, 13th International Conference on Education and New Learning Technologies, pp. 7504–7513. doi: 10.21125/edulearn.2021.1524

Bower, M., DeWitt, D. & Lai, J. W. M. (2020) ‘Reasons associated with preservice teachers’ intention to use immersive virtual reality in education’, British Journal of Educational Technology, vol. 51, no. 6, pp. 2214–2232. doi: 10.1111/bjet.13009

Bracq, M. S., et al., (2019) ‘Learning procedural skills with a virtual reality simulator: an acceptability study’, Nurse Education Today, vol. 79, pp. 153–160. doi: 10.1016/j.nedt.2019.05.026

Cao, J., et al., (2019) ‘The impact of personal innovativeness on the intention to use cloud classroom: An empirical study in China’, Communications in Computer and Information Science, vol. 1048, pp. 179–188. doi: 10.1007/978-981-13-9895-7_16

Chen, C. Y., Shih, B. Y. & Yu, S. H. (2012) ‘Disaster prevention and reduction for exploring teachers’ technology acceptance using a virtual reality system and partial least squares techniques’, Natural Hazards, vol. 62, no. 3, pp. 1217–1231. doi: 10.1007/s11069-012-0146-0

Chien, S. P., Wu, H. K. & Wu, P. H. (2018) ‘Teachers’ beliefs about, attitudes toward, and intention to use technology-based assessments: a structural equation modeling approach’, Eurasia Journal of Mathematics, Science and Technology Education, vol. 14, no. 10, pp. 1–17. doi: 10.29333/ejmste/93379

Davis, F. D. (1989) ‘Perceived usefulness, perceived ease of use, and user acceptance of information technology’, MIS Quarterly: Management Information Systems, vol. 13, no. 3, pp. 319–340. doi: 10.2307/249008

Di Natale, A. F., et al., (2020) ‘Immersive virtual reality in K-12 and higher education: A 10-year systematic review of empirical research’, British Journal of Educational Technology, vol. 51, no. 6, pp. 2006–2033. doi: 10.1111/bjet.13030

European Commission (2021) eXtended Reality Learning – Engage and Interact (IA), Available at: https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl4-2022-human-01-19

Fagan, M., Kilmon, C. & Pandey, V. (2012) ‘Exploring the adoption of a virtual reality simulation: The role of perceived ease of use, perceived usefulness and personal innovativeness’, Campus-Wide Information Systems, vol. 29, no. 2, pp. 117–127. doi: 10.1108/10650741211212368

Fransson, G., Holmberg, J. & Westelius, C. (2020) ‘The challenges of using head mounted virtual reality in K-12 schools from a teacher perspective’, Education and Information Technologies [Preprint]. vol. 25, pp. 3383–3404. doi: 10.1007/s10639-020-10119-1

George, C., Schwuchow, J. & Hussmann, H. (2019) ‘Fearing disengagement from the realWorld: exploring non-experts’ mental model and expectations of mobile virtual reality’, Proceedings of the ACM Symposium on Virtual Reality Software and Technology, VRST. Association for Computing Machinery, Parramatta NSW Australia. doi: 10.1145/3359996.3364273

Howard, S. K., Chan, A. & Caputi, P. (2015) ‘More than beliefs: subject areas and teachers’ integration of laptops in secondary teaching’, British Journal of Educational Technology, vol. 46, no. 2, pp. 360–369. doi: 10.1111/bjet.12139

Hussin, N. H., Jaafar, J. & Downe, A. G. (2011) ‘Assessing educators’ acceptance of virtual reality (VR) in the classroom using the unified theory of acceptance and use of technology (UTAUT)’, Lecture Notes in Computer Science, vol. 7066, pp. 216–225. doi: 10.1007/978-3-642-25191-7_21

Iachini, T., et al., (2016) ‘Peripersonal and interpersonal space in virtual and real environments: effects of gender and age’, Journal of Environmental Psychology, vol. 45, pp. 154–164. doi: 10.1016/j.jenvp.2016.01.004

Jang, J., et al., (2021) ‘Augmented reality and virtual reality for learning: an examination using an extended technology acceptance model’, IEEE Access, vol. 9, pp. 6798–6809. doi: 10.1109/ACCESS.2020.3048708

Khukalenko, I.S., et al., (2022) ‘Teachers’ perceptions of using virtual reality technology in classrooms: A large-scale survey’, Education and Information Technologies [Preprint], vol. 27, pp. 11.591–11.613. doi: 10.1007/s10639-022-11061-0

Leem, J. & Sung, E. (2019) ‘Teachers’ beliefs and technology acceptance concerning smart mobile devices for SMART education in South Korea’, British Journal of Educational Technology, vol. 50, no. 2, pp. 601–613. doi: 10.1111/bjet.12612

Maas, M. J. & Hughes, J. M. (2020) ‘Virtual, augmented and mixed reality in K–12 education: a review of the literature’, Technology, Pedagogy and Education, vol. 29, no. 2, pp. 231–249. doi: 10.1080/1475939X.2020.1737210

Makransky, G., Terkildsen, T. S. & Mayer, R. E. (2019) ‘Adding immersive virtual reality to a science lab simulation causes more presence but less learning’, Learning and Instruction, vol. 60, pp. 225–236. doi: 10.1016/j.learninstruc.2017.12.007

Mumtaz, S. (2000) ‘Factors affecting teachers’ use of information and communications technology: a review of the literature’, Journal of Information Technology for Teacher Education, vol. 9, no. 3, pp. 319–342. doi: 10.1080/14759390000200096

Mütterlein, J. & Hess, T. (2017) ‘Immersion, presence, interactivity: towards a joint understanding of factors influencing virtual reality acceptance and use’, AMCIS 2017 – America’s Conference on Information Systems, 2017 August, pp. 1–10. Available at: https://core.ac.uk/download/pdf/301371675.pdf

Mystakidis, S. & Christopoulos, A. (2022) ‘Teacher perceptions on virtual reality escape rooms for STEM education’, Information (Switzerland), vol. 13, no. 3. doi: 10.3390/info13030136

Niederhauser, D. S., et al., (2018) ‘Sustainability and scalability in educational technology initiatives: research-informed practice’, Technology, Knowledge and Learning, vol. 23, no. 3, pp. 507–523. doi: 10.1007/s10758-018-9382-z

Petko, D., Prasse, D. & Cantieni, A. (2018) ‘The interplay of school readiness and teacher readiness for educational technology integration: a structural equation model’, Computers in the Schools, vol. 35, no. 1, pp. 1–18. doi: 10.1080/07380569.2018.1428007

Pletz, C. (2021) ‘Which factors promote and inhibit the technology acceptance of immersive virtual reality technology in teaching-learning contexts? Results of an expert survey’, International Journal of Emerging Technologies in Learning, vol. 16, no. 13, pp. 248–272. doi: 10.3991/ijet.v16i13.20521

Pynoo, B., et al., (2011) ‘Predicting secondary school teachers’ acceptance and use of a digital learning environment: a cross-sectional study’, Computers in Human Behavior, vol. 27, no. 1, pp. 568–575. doi: 10.1016/j.chb.2010.10.005

Sagnier, C., et al., (2020) ‘User acceptance of virtual reality: an extended technology acceptance model’, International Journal of Human-Computer Interaction, vol. 36, pp. 1–15. doi: 10.1080/10447318.2019.1708612

Shen, C., et al., (2019) ‘Behavioural intentions of using virtual reality in learning: perspectives of acceptance of information technology and learning style’, Virtual Reality, vol. 23, no. 3, pp. 313–324. doi: 10.1007/s10055-018-0348-1

Southgate, E., et al., (2019) ‘Embedding immersive virtual reality in classrooms: ethical, organisational and educational lessons in bridging research and practice’, International Journal of Child-Computer Interaction, vol. 19, pp. 19–29. doi: 10.1016/j.ijcci.2018.10.002

Tamilmani, K., Rana, N. P. & Dwivedi, Y. K. (2021) ‘Consumer acceptance and use of information technology: a meta-analytic evaluation of UTAUT2’, Information Systems Frontiers, vol. 23, no. 4, pp. 987–1005. doi: 10.1007/s10796-020-10007-6

Van der Heijden, H. (2004) ‘User acceptance of hedonic information systems’, Source: MIS Quarterly, vol. 28, no. 4, pp. 695–704. Available at: https://www.jstor.org/stable/25148660

Venkatesh, V., et al., (2003) ‘User acceptance of information technology: toward a unfied view’, MIS Quarterly: Management Information Systems, vol. 27, no. 3, pp. 425–478. doi: 10.2307/30036540

Venkatesh, V., Thong, J. Y. L. & Xu, X. (2012) ‘Consumer acceptance and use of information technology: extending the unified theory of acceptance and use of technology’, MIS Quarterly: Management Information Systems, vol. 36, no. 1, pp. 157–178. doi: 10.2307/41410412

Venkatesh, V., Thong, J. Y. L. & Xu, X. (2016) ‘Unified theory of acceptance and use of technology: a synthesis and the road ahead’, Journal of the Association for Information Systems, vol. 17, no. 5, pp. 328–376. doi: 10.17705/1jais.00428

Wu, B., Yu, X. & Gu, X. (2020) ‘Effectiveness of immersive virtual reality using head-mounted displays on learning performance: a meta-analysis’, British Journal of Educational Technology, vol. 51, no. 6, pp. 1991–2005. doi: 10.1111/bjet.13023

Yang, H. & Han, S. -Y. (2021) ‘Understanding virtual reality continuance: an extended perspective of perceived value’, Online Information Review, vol. 45, no. 2, pp. 422–439. doi: 10.1108/OIR-02-2020-0058

Zhao, Y., et al., (2021) ‘Do cultural differences affect users’ e-learning adoption? A meta-analysis’, British Journal of Educational Technology, vol. 52, no. 1, pp. 20–41. doi: 10.1111/bjet.13002

OPS/RLT-31-2855-F2.jpg
De loering ziet een virtuelo wereld in de brilon ‘Scheid do verschillnde onderdelon en bokilk
Kan met de conrollers werken i die VR-wereld wat jo normasl niat met e bloto 009 kan zier

Al

Okay. Wouldyou'like some
oadt e

A

<,
Jo krifgt ook onmiddalik feedback en jo kan . Kk eens door do bri van it meisje en
opnieuw proberen. 2io wa 2§ voelt
e 48






OPS/RLT-31-2855-F1.jpg
e o
o =5
. B
= =
= £
= = o
= == | 1
= = i\
-
e
P v






OPS/CoverDesign.jpg
Llearming
Technology.

The Journal of the Association for
Learning Technology (ALT)

Are teachers ready to immerse? Acceptance of mobile immersive
virtual reality in secondary education teachers

Carl Boel,Tijs Rotsaert, Martin Valcke, Yes Rosseel, Dieter Struyf
andTammy Schellens





