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Abstract 

Virtual reality (VR) has integrated many facets of our daily lives. This virtual environment has 

also made its mark in the business and industry sectors. Many research studies have yielded 

valuable results that have galvanized this technology to the next level. However, the education 

sector is still lagging, and further research and analysis are needed to fully understand how to 

integrate VR. Hesitation may be due to the lack of a standardized protocol for virtual reality 

instruments testing user experience in the virtual environment. Instruments such as questionnaires 

and surveys are critical aspects of research studies. This paper presents a synthesis of VR studies 

and instruments that have been utilized. The results indicate a lack of existing instruments. 

Although existing instruments may be well studied, the prevalence of instruments used in assessing 

VR technology studies is researcher-made instruments with unknown qualities. 

 

  



Systematic Literature Review of Virtual Reality 3 

Introduction 

In recent years, the prominent rise of a new generation of virtual reality (VR) systems has 

opened up new methodologies and interventions for researchers in a vast number of fields. As a 

new computing paradigm that redefines the interface between humans and computers by 

enabling them to experience reality at inconceivable levels. VR is not just an interactive 

multimedia tool but also a learning environment that extraordinarily emulates reality. As a result, 

it may significantly improve traditional learning. Therefore, various sectors range from physical 

exercise and physical training (Shaw et al., 2015; Yoo & Kay, 2016), high-fidelity response 

studies (Dahlquist et al., 2007; Gold et al., 2006), education (Lee, 2012; Bhayani & Andriole, 

2005) among many others have incorporated this tool into their training, education, and way of 

teaching. Invariably responses on questionnaires are typically used to collect pre- and post-

experience metrics. In addition, instruments in the form of surveys or questionnaires are 

commonly used in developing and assessing virtual reality experiences, whether the experience 

is for leisure or work. However, compared to other technological advances for instructional aids, 

there has been little empirical research on the utility of VR instruments.  

Purposes  

Currently, there is no standard virtual reality instrument(s) explicitly designed to test the 

VR experience as a technology integration tool into the existing curriculum. The motivation 

behind this paper is to investigate whether authors employ comparable terminology using a 

questionnaire presentation and response collection mechanism. Special attention is given to how 

authors use questionnaire presentation and response collection mechanisms. It is further explored 

whether authors use similar terminology and reflect their preferences. In its current state, it is 

currently difficult to make comparisons between VR user studies and other research studies 
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because VR user research has not yet developed well-defined administration procedures, 

classification schemes, or standard toolkits for presenting questionnaires. There is no standard 

for presenting questionnaires in VR user research studies to guide these considerations and 

facilitate comparisons with other studies. VR user research only has a narrow range of standard 

administration procedures, classification schemes, and toolkits for presenting questionnaires in 

VR studies.  Therefore, this study aims to explore the various VR instruments utilized in case 

studies targeted toward VR technology specifically.  The focus will be on literature from 2011 to 

2021 and will be evaluating instruments for virtual reality technology in educational settings.  

For the purpose of this study, educational systems shall be defined as K-12 and higher education. 

This work is based on the following research questions to build an understanding of the 

current instruments utilized in research studies: 

RQ. 1 – Which VR instruments exist in the literature?  

RQ. 2 – Is there a frequency of particular VR instruments used? 

RQ. 3 – Is there an existing VR experience instrument in literature? 

Theoretical Framework  

In evidence-based research, questionnaires are crucial sources of information (Babbie, 

1990; Field & Gournay, 2003; Lazar et al., 2017).  Questionnaires represent self-reports and 

collect the participants’ subjective experiences (Field & Gournay, 2003).  In VR user research, 

questionnaires are typically used to investigate subjective responses to a distinctive experience. 

There are two formats in which questions can be displayed: structured and unstructured 

(Rosenthal & Rosnow, 1984). Unstructured or open-ended questions enable the subjects to 

respond freely, while structured questions allow for precise categorization (Saris & Gallhofer, 

2014).  Unstructured or open-ended questions assist the researcher in gaining a better insight into 
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the participant's ideas, sentiments, and emotions by enabling them to express themselves in their 

own words, which may necessitate greater effort on the side of the participant.  Survey methods 

have acquired considerable attention in the literature, and their concessions and shortcomings 

have been extensively discussed (Baker et al., 2002; Bhattacherjee, 2012; Shaughnessy & 

Zechmeister, 1985).  Questionnaires that are both reliable (measurement consistency) and 

validated (measuring the correct concept) are essential for reproducible and consistent research 

(Bhattacherjee, 2012).  Choi and Pak (2004) classified potential biases into three categories: 

question design, questionnaire design, and administration.  Question design deals with the 

ramifications of poor wording, such as jargon, double-barreled, or double-negative questions, 

negative phrasing, or language that pushes decisions (Choi & Pak, 2005; Lazar et al., 2017).  

Biases in questionnaire design are caused by the design and complexity of the surveys (Aday & 

Cornelius, 2006; Choi & Pak, 2005), as well as the duration and format of the questions 

(Bradburn & Sudman, 1979). In addition, context-dependent forgetfulness (Abernethy, 2010; 

Godden & Baddeley, 1975) caused by environmental change (Pohl & Phol, 2001) can cause 

biased responses.  It is contended that consistent delivery of surveys can mitigate a sequence of 

random inaccuracies, notably in immersive contexts. 

Methods 

Webster and Watson’s (2002) and Kitchenham et al. (2009) systematic literature reviews 

have been widely utilized in order to acquire comprehensive insight into a specific research field.  

The main characteristics of systematic literature reviews are: 

1. Implicitly define the research question that the study will attempt to address.  

2. Establish a precise and reproducible method for achieving the stated objectives. 
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3. Ensure that all relevant studies that meet the eligibility criteria are included in the search 

string.  

4. Provide an analysis of the quality and validity of the specified studies. 

5. The synthesis and presentation of data extracted from specified studies should be 

systematic. 

6. Scientific and decision-making purposes should be served by making the study findings 

accessible.  

Data Source 

The following five databases were used to search for research studies utilizing 

questionnaires about virtual reality technology: Academic Search Complete, APA PsycInfo, 

Computer Source, ERIC, and Library & Information Science Source, as shown in Table 1. The 

keywords used in the search criteria for publications were virtual reality, VR, K-12, Education, 

higher education, or college or university, as shown in Table 1. The inclusion and exclusion 

criteria were determined in the next stage and implemented in the search, shown in Table 2.  

First, a preliminary filter was completed by reading the titles of publications relevant to VR 

applications in education, followed by a more extensive filter by skimming abstracts, findings, 

and conclusions. In the second stage of filtering, many publications related to VR applications in 

the medical field and education, systematic reviews, non-head mounted displays (HMD), 

dissertations, VR implementation projects, teacher training with VR, and preservice teacher 

training with VR were eliminated. Finally, secondary references were extensively evaluated, 

especially in the recent systematic review of papers with crucial findings concerning this review. 

The primary analysis of the selected articles was based on the higher education audience, if a VR 
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application was tested, the context in which the VR application was utilized, and whether a VR 

technology questionnaire was provided at the research study's conclusion. 

Results  

Fifty-nine studies were selected and analyzed, eight of which yielded instruments 

measuring VR technology for integration. Of the twenty-one analyzed, nine did not measure user 

experience through a form of an instrument, and four were not validated. Many instruments 

which were reviewed were adapted from other instruments. Instruments which were not created 

with virtual reality in mind. The last eight instruments which were evaluated, were adapted from 

existing instruments not generally used for a virtual environment.  Table 3 provides a synopsis of 

each instrument.   

Significance of Study 

This systematic literature review's central focus was to identify instruments utilized in 

VR research studies assessing VR and technology within the classroom, specifically within K-12 

and higher education.  This study contributes to the literature by acknowledging a lack of an 

existing standard for an instrument in VR technology.  Currently employed within existing 

research studies, instruments are not explicitly created for use in a VR environment.  Therefore, 

it cannot be determined if they are validated for use with VR research studies.  Many instruments 

being utilized in VR studies are adapted from a superfluity of instruments.  The question 

remaining is sufficient for an analysis of a virtual environment.  My analysis is that more 

measurements are needed to understand better the emotions, thoughts, and feelings participants 

exhibit towards VR as a technology and tool for integration with an educational setting.  
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Although some existing instruments may be well studied, the prevalence of instruments used in 

assessing the VR technology research case studies is researcher-made instruments with unknown 

qualities.  

Implications For Practice and Future Research 

Instruments constitute a significant source of data collecting in research projects.  VR 

technologies must be evaluated like no other technology before them.  The development and 

validation of an instrument(s) will contribute to the study of VR in education.  Researchers will 

better understand the role of VR in education and the requirements of the participants as learners.  

It is recommended that future research expand the search to include other databases such as 

Google Scholar and alike.  Such studies will be critical in providing more profound and more 

reliable insights into the context of VR instruments. 
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Table 1 

Databases and key terms used in selected studies 

Database Search String and Search Terms 
No of 

articles 

Academic Search 

Complete 

Main terms 

utilized in 

search 

"virtual reality" or "VR” 
AND “K-12“ 
AND “Education”  
AND “higher education or college or university” 
 

41 

ERIC Main terms 

utilized in 

search 

"virtual reality" or "VR” 
AND “K-12“ 
AND “Education”  
AND “higher education or college or university” 
 

16 

APA PsycInfo Main terms 

utilized in 

search 

"virtual reality" or "VR” 
AND “K-12“ 
AND “Education”  
AND “higher education or college or university” 
 

12 

Library & Information 

Science Source 

Main terms 

utilized in 

search 

"virtual reality" or "VR” 
AND “K-12“ 
AND “Education”  
AND “higher education or college or university” 
 

10 

Computer Science Main terms 

utilized in 

search 

"virtual reality" or "VR” 
AND “K-12“ 
AND “Education”  
AND “higher education or college or university” 
 

3 
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Table 2 

Selection of literature for SLR studies utilizing inclusion and exclusion criteria 

Criteria Decision 

Research Studies on VR in K-12 education Inclusion 

Research Studies on VR in higher education Inclusion 

Research study published in a scientific peer-reviewed journal Inclusion 

Research study must be written in the English language Inclusion 

All studies irrespective of design  Inclusion 

Duplicated studies Exclusion 

Studies published prior to 2011 Exclusion 

Studies published after 2021 Exclusion 

Dissertations Exclusion 

Studies not utilizing VR head mounted display Exclusion 

Research studies not original research studies Exclusion 

Non-educational research studies Exclusion 

Evaluations of software studies Exclusion 

Literature reviews Exclusion 

Meta-analysis Exclusion 

Systematic reviews Exclusion 
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Figure 1 

PRISMA chart for study selection 
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Table 3 

A summary of the instruments examined 

Instrument Author/year Objective 
No. of 

items 
Rating scale 

Simulator 

Sickness Questionnaire (SSQ) 

Kennedy et al. 

(1993) 
Describe and assess simulator sickness. 16 

Four point scale 

0 (None), 1 (Slight), 2 (Moderate), 3 

(Severe) 

Technology Acceptance Model 

(TAM) Questionnaire 

Davis 

(1989) 

 

Understand more clearly of how users’ attitudes related 

to their willingness to use a technology. 
7 

Likert scale - 5‐point 

1 (strongly disagree) to 5 (strongly 

agree) 

The Engagement Scale 
Wang et al. 

(2016) 

Divided into four sections, it contained eight items for 

cognitive engagement, eight for behavioral engagement, 

10 for emotional engagement and seven for social 

engagement. 

33 

Likert scale - 5‐point 

1 (strongly disagree) to 5 (strongly 

agree) 

The Technology Acceptance 

Questionnaire 

Chu et al. 

(2010) 

It included six items for perceived usefulness and seven 

for perceived ease of use. 

13 (out 

of 37) 

Likert scale - 5‐point 

1 (strongly disagree) to 5 (strongly 

agree) 

Interest/Enjoyment scale from the 

Intrinsic Motivation Inventory 

Deci et al. 

(1994) 

(IMI) is a multidimensional measurement device 

intended to assess participants subjective experience 

related to a target activity in laboratory experiments. 

5 (out 

of 45) 

Likert scale - 5‐point 

1 (strongly disagree) to 5 (strongly 

agree) 

Motivated Strategies for Learning 

Questionnaire (MSLQ) 

Pintrich et al. 

(1991) 

Developed to measure the types of learning strategies 

and academic motivation used in higher education. 

5 (out 

of 44) 

Likert scale - 5‐point 

1 (strongly disagree) to 5 (strongly 

agree) 

Perceived Usefulness and 

Perceived Ease of Use 

Martocchio & 

Webster 

(1992) 

Perceived usefulness and ease of use are people's 

subjective appraisal of performance and effort, 

respectively, and do not necessarily reflect objective 

reality. 

14 (out 

of 20) 

Likert scale - 7‐point 

1 (extremely likely) to 7 (extremely 

unlikely) 

Presence Questionnaire 
Witmer & 

Singer (1989) 

This questionnaire attempts to cover as many aspects of 

presence as possible in order to provide a multifaceted 

presence measure. 

8 (out 

of 29) 

Likert scale - 7‐point 

1 (strongly disagree) to 5 (strongly 

agree) 

 

(Webster & Watson, 2002) (Kitchenham et al., 2009) 


