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Practical Steps for an Effective Virtual Reality Course Integration 

 

Abstract 

Today’s virtual reality (VR) technologies enable students to traverse immersive learning 

environments populated with highly engaging course content that closely resembles real-world 

artifacts and sites, scientific specimens, and otherwise inaccessible training scenarios. The 

relative affordability of the latest generation of VR hardware has further increased the uptake of 

VR across academic libraries, but careful consideration must be given to how the technology is 

deployed for classroom use. This paper draws on a range of published research literature and the 

authors’ experiences implementing VR in an academic library in order to present guidelines and 

case studies that can be used by library practitioners to craft effective VR course assignments. 

 

Keywords: Virtual Reality; library technology; higher education; pedagogy; course integration 

 

Introduction 

Virtual reality (VR) and related emerging technologies, such as augmented reality (AR), have 

become increasingly popular across both the commercial and educational sectors. Yet, despite 

being seen by many academic librarians as markers of innovation that can support 21st-century 

education, much of the hype surrounding VR is centered on the video game market and most VR 

content is being created by the video game industry within existing game genres (e.g., first-

person shooters; see https://store.steampowered.com/search/?vrsupport=402&filter=topsellers). 

Nevertheless, there is a strong and growing market for educational content. When implemented 

properly, VR technologies enable students to traverse immersive learning environments 
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populated with realistic representations of highly engaging three-dimensional course content, 

such as historical artifacts and sites, scientific specimens, and interactive simulations. VR can 

present undergraduate course content in context, at human scale, and in a way that is responsive 

to a range of body-centered interactions and useful representational characteristics (e.g., visual 

depth-of-field). Combined, these technological affordances and engaging content types have 

been linked to better performance on tasks that span fields of study and levels of expertise. 

Moreover, the affordability of the newest generation of VR hardware, coupled with an 

emerging suite of versatile software, has resulted in the rapid uptake of VR across higher 

education institutions, particularly within academic libraries, where this emerging toolset can be 

hosted, circulated, and developed. But without careful consideration of how the technology is 

subsequently integrated within the curriculum—where the technology and the pedagogy meet—

the novelty of VR can outstrip its effectiveness as a learning tool or fail to function properly at 

class time. Acquiring and deploying VR hardware and selecting appropriate discipline-specific 

software is necessary but not sufficient in ensuring that learning outcomes are enhanced by 

integrating VR into the classroom. 

Here, the authors will draw both on the published research literature and their  

experiences implementing VR in an academic library. Further, the authors analyze compelling 

hardware, software, and examples of VR-based course modules at the undergraduate level and 

synthesize a set of general guidelines and action items that information professionals can apply 

to their regular curricular support activities. After exploring the documented benefits of VR for 

teaching and learning, the authors detail the strengths and weaknesses of specific VR hardware 

and explore, in depth, practical pathways for achieving an impactful course integration. An 

emerging suite of academically oriented VR software, covering the widest disciplinary range, 
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will also be described and compared on the basis of functionality, data sharing capabilities, and 

more. The paper concludes with a collection of short case studies from recent undergraduate 

curricular integrations that made use of VR in the classroom. 

 

The Educational Benefits of Virtual Reality 

Understanding current research concerning the educational benefits of VR is essential to 

selecting the appropriate configuration of tools for a particular course integration and may also 

be useful for communicating benefits to faculty that may be unaware of the unique instructional 

advantages that can be attained through the careful deployment of VR in their classroom. If 

faculty see the value in using VR to enhance their teaching, they will utilize it more seriously 

(and more regularly) to support their instructional objectives. 

Fortunately, there are already many compelling precedents for the use of VR in the 

classroom, including from disciplines like architecture (Angulo 2013; Milovanovic et al. 2017; 

Kuliga et al. 2015), anthropology (Lischer-Katz, Cook, and Boulden 2018), and medicine (Jang 

et al. 2017; Bharathan et al. 2013; Trelease and Rosset 2008). Relatedly, several projects have 

also created immersive VR environments that replicate historical places, including the Virtual 

Harlem Project at the University of Arizona (Johnson et al. 2002; Park et al. 2001); Rohwer 

Rising project by the Center for Advanced Spatial Technology at the University of Arkansas; the 

Virtual Blockson project at Temple University Libraries (Clark and Wermer-Colan 2018); and a 

virtual reality experience of the May Massee Collection at Emporia State University (Lund and 

Scribner 2019). These projects offer exciting examples of how VR has new storytelling potential 

that can enhance the impact of teaching for educators and librarians in both technical and 

humanistic fields of study. What do these examples share? As Donalek et al. (2014) suggest, VR 
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is poised to impact any discipline where the objects of study are spatially relevant, a wide scope 

that should encourage information professionals to think broadly about applying VR in 

classrooms across campus. 

Improving Student Learning Experience 

VR combines a variety of technological affordances that have been shown individually and in 

conjunction to improve student learning experiences. For instance, using 3D digital content has 

been shown for some time to have the potential to enhance student learning, especially when 

used to facilitate classroom learning objectives related to understanding spatial structures or 

complex processes of the given subject. In a chemistry instruction project, Limniou, Roberts, and 

Papadopolous (2008) demonstrated how students who viewed 3D digital models in class had 

greater understanding of molecular structures and chemical interactions than did students 

viewing the 2D models. Carefully crafted VR activities can also enable students to gain 

confidence in their analytic skills. Lischer-Katz, Cook, and Boulden (2018) found improvements 

in anthropology students’ self-efficacy following a VR-based activity in which they engaged 

with 3D models of hominid skulls in VR and answered questions about elements and structural 

organization. 

Improving access is another reason to deploy VR in the classroom. Freina and Ott (2015) 

reviewed the research literature on immersive virtual reality in education over the period 2013-

2014 and found that one of the main motivations for using VR in education is “it gives the 

opportunity to live and experiment [in] situations that cannot be accessed physically” (6) due to a 

range of barriers, including time, physical inaccessibility, danger, or ethics (e.g., performing 

surgery). Thus, VR, in conjunction with digital 3D models, enables students to realistically 
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interact with information resources that would otherwise be difficult to access due to fragility, 

rarity, or size (Lischer-Katz et al. 2019). 

Besides enhancing the student learning experience and providing new ways of accessing 

and engaging with information resources, VR also can enhance students’ analytic skills. Gerson 

et al. (2001) found that 3D multimedia can enhance students’ spatial visualization skills and 

Ragan et al. (2012) have shown how VR can improve performance on small-scale spatial tasks. 

Importantly, developing these types of skills is essential to scientific and engineering fields 

(Sorby 1999; Sorby and Baartmans 1996). 

VR and Learning Outcomes 

Research shows that the learning outcomes resulting from educational uses of VR show only 

modest gains beyond other learning technologies and approaches (Nikolic and Windess 2019; 

Makransky et al. 2020; Wang 2017). However, as educators and researchers continue to develop 

curricular guidelines and learning models that consider the particular learning affordances of VR, 

it is likely that learning outcomes will continue to improve above and beyond those provided by 

other learning technologies. For instance, Wang (2017) showed that VR had a slightly positive 

effect on student scores, but that it had a strong effect on student engagement. Lund and Wang 

(2019) also found that “for oneoff instructional settings, the boost of learning motivation may 

increase interest in further investigation and retention. For semester-long courses, increased 

learning motivation may decrease student attrition or ‘failure’” (3). Makransky et al. (2020) 

compared VR instruction to video-based instruction and found identical outcomes in terms of 

attainment of procedural knowledge, but significantly increased levels of excitement and sense 

of presence for students learning via VR. 
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The potential for VR to improve learning outcomes beyond existing media may be 

currently unrealized because of a lack of development in learning models and instructional 

techniques that take full advantage of the specific affordances of VR. In their review of VR 

research, Radianti et al. (2020) found that VR application development has rarely incorporated 

learning theories and “few papers evaluated the learning outcomes after applying VR in a 

specific domain and most of the evaluations that were made consisted of usability-oriented tests” 

(22). Johnston et al. (2018) similarly found a lack of pedagogical frameworks being employed in 

existing VR applications in their review of literature on educational VR. They argue that 

“educators and VR designers could use explicit pedagogical frameworks to support faculty 

development, construct extended, and congruent curricular options that stimulate reflections, 

build insights, and ensure innovative and measurable outcomes” (414). They also point out that 

many articles on VR applications do not include curricular materials (syllabi, lesson plans, 

activities, etc.), which are necessary for enabling educators and VR designers to build upon 

earlier work. Thus, sharing curricular materials and including them in research on VR 

applications can help facilitate the development of learning models and guidelines for applying 

VR in the classroom. These efforts will help to fill in existing gaps in understanding how to use 

the particular learning affordances of VR to enhance learning outcomes beyond other course-

delivery technologies and techniques. 

 

The Technology 

It is important to understand and communicate the scholarship surrounding VR, especially if one 

intends to expand service offerings. It is crucial that practitioners familiarize themselves with the 
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relevant hardware and software in order to select appropriate systems for classroom use and 

manage the equipment. 

Virtual Reality Software 

As immersive visualization hardware continues its transition from room-sized implementations 

to mass-market wearable, the concern as educators will likewise transition from the acquisition, 

maintenance, and deployment of physical tools to the curation and development of virtual 

experiences (Lischer-Katz and Cook 2020). Indeed, this shift in focus to virtual reality software 

has already begun, with the release of a handful of “productivity-grade” tools that allow for the 

comfortable, repeated use of contemporary headset hardware. Importantly, these “killer apps” 

share more than just deep functionality. A commitment on the part of certain developers to multi-

user, open-ended virtual reality experiences, means this emerging suite of software is also readily 

applicable across disciplines, making such apps especially appealing for library practitioners 

looking to facilitate virtual reality course integrations without the aid of custom-designed 

software. 

 In the context of VR, the authors deploy the term “productivity-grade” to  refer to 

software that realizes the powerful combination of multiplayer functionality, data import/export 

capabilities, and robust feature sets, which stand to impact multiple disciplines and scholarly 

workflows day-to-day. Examples of such technology include the Virtualitics VR data 

visualization software from Virtualitics, Google Earth VR, Oculus/Autodesk’s Medium, and 

ImmersED’s Engage platform, all of which—when combined—can be deployed to support 

disciplines ranging from industrial design, to economics, to archaeology. Note that none of these 

tools rely heavily on narrative content, which can be too narrowly focused to justify the 

expenditure of either purchase or development expenses. Rather, the user (or educator, in the 
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case of library practitioners) is expected to populate these virtual environments with their own 

data, designs, or geographical target locations. Preparing data for these platforms can be a 

frustrating, front-loaded exercise, but critically, it is the student, faculty, or staff member’s data 

that is ingested for immersive visualization. Unlike the gaming software that the industry has 

historically relied upon to push forward the state-of-the-art, this suite of tools is merely a 

sandbox for the visualization of existing scholarly content. 

As per Limp et al. (2011), and a growing multitude of documented Kindergarten to 12th 

grade (K-12) virtual reality classroom deployments, the possibility of virtual travel is—including 

travel through time—is an obvious use of 3D/VR content in the classroom (Thompson 2018). 

Given access to a high-quality surrogate, “[T]he object can come to you eliminating the travel 

and access,” say the authors, alluding to the added archival benefit, whereby artifact scans that 

might serve as “a permanent point of reference for future scholarship” (Limp et al. 2011, 13). 

Google Earth VR, which allows users to virtually tour cities, landscapes, historic architecture and 

more, is a good example of this type of experience. Unlike Google Earth VR, Virtualitics allows 

users to import their own numerical data sets (e.g., CSV, XLS, etc.) and then visualize that data 

across a network of connected headsets. A sort of immersive auditorium serves as a virtual 

conference room for scholars looking not to experience digital surrogates of cultural heritage 

objects and architecture, but patterns within previously unwieldy data sets (Donalek et al. 2014). 

Given so many academic departments regularly produce the sort of spreadsheet data that is 

readily ingested by the Virtualitics platform, this specific application has all the markings of a 

productivity-grade virtual reality tool. 

 Whereas Google Earth VR and Virtualitics tend to serve broad (perhaps amateur) 

audiences, counterpart productivity software exists within the disciplines as well. One example 
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from chemistry is the Nanome protein visualization software. Beyond allowing multiple, 

connected users to import complex molecular models directly from open access, industry 

standard databases, Nanome—in deference to their target customer audience (enterprise)—

includes value-added functionality that provides molecular dynamic simulation capabilities. This 

means that pharmaceutical researchers can virtually test the addition of new atoms to a protein 

molecule during the drug design process, for example. Reflecting a similar private-sector target 

market, Virtualitics supports “artificial intelligence”-powered analysis, including cluster and 

outlier analysis, of user-imported data sets in virtual reality. Virtualitics and Nanome both place 

(potentially remote) team members side-by-side in a flexible research environment featuring 

scholarly content that is typically inaccessible in the physical world. The benefit to 

communication in these circumstances has been well documented, both in the physical sciences 

and in the design disciplines (Kingsley et al. 2019). 

 The design disciplines (including architecture, engineering design, product design, etc.) 

are early adopters of immersive visualization technology (Portman, Natapov, and Fisher-

Gewirtzman 2015). Benefits include the ability to communicate to clients across vast distances 

while simultaneously appearing to inhabit a CAD design of a building project at human scale. 

Virtual reality design software has entered the classroom, including the field of architecture, that 

is impacting the critique process by allowing teams of students to visualize term projects at 

human scale alongside their classmates (Pober and Cook 2019). 

Simultaneously, CAD-type design tools allow users to prototype products, art projects, 

and more. Students can begin their learning experience with an idea, rather than a scientific data 

set or target geographic location. This has profound implications not just for the visual arts, but 

for fields like entrepreneurship and new product design, where students may have concepts but 
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not the traditional CAD training to realize them. Because software like Oculus Medium makes 

extruding virtual material as easy as extending one’s hand, non-technical end users are 

empowered to engage in the rapid prototyping classroom regardless of their prior training. 

 

Virtual Reality Hardware 

Focusing on the head-mounted display technologies employed in most contemporary classroom 

VR implementations, there are a spectrum of hardware options, ranging from the low-cost 

smartphone-based VR viewers, which—through gyroscopic tracking—allow the user to view 

360-degree videos on Youtube, to the dual-4k (i.e., 8k total), 200-degree Field-of-View Pimax 

Vision 8K X (https://store.pimaxvr.com/shop/product/pimax-vision-8k-x-384). Critically, the 

latter option requires the simultaneous deployment, maintenance, and troubleshooting of 

accompanying PCs, whose high-end graphics processing unit (GPU) alone will run upwards of 

$1k+ (with an upgrade requirement all but guaranteed within 3-5 years). But there are numerous 

options for (PC) tethered headsets, some of which have been compared systematically across 

variables related to resolution, ergonomics (e.g., headset weight), etc. (Mehrfard et al. 2019), but, 

given the limited capabilities of the smartphone option, and the current cost of deploying high-

end, tethered (computer-connected) headsets at classroom scale, the sweet spot for practitioners 

lies somewhere between. 

 The Oculus Quest, a standalone headset like the Google Cardboard (albeit bulkier), 

represents both the technical and practical state-of-the-art regarding VR-assisted curricular 

integrations. Through careful curation of the content available in the Oculus Store, Facebook 

(Oculus’s parent company) has guaranteed the low-latency experience not typical of smartphone-

based experiences, which minimizes instances of dreaded simulator sickness (Kolasinski 1995). 



11 

Coupled with the six-degrees-of-freedom of movement provided by “inside-out” tracking (which 

requires no external sensors to follow user movement in virtual space), the Oculus Quest device 

is scalable to an arbitrary number of simultaneous participants without requiring a classroom 

number of PCs. The Quest has the added benefit of supporting a display resolution beyond both 

its GO and Rift predecessor models. The combination of position tracking, untethered hardware, 

and relatively high display resolution means that Quest-like hardware can be counted on to 

support a range of classes regularly. 

Careful consideration of software and hardware factors are essential for ensuring a 

successful course integration, but these also must be integrated with an understanding of the 

learning objectives of the course unit in which VR will be deployed. 

 

The Assignment 

Finally, there are myriad considerations related to the context in which this hardware and 

software combination is deployed. It is not enough to load up Nanome on a Quest. The would-be 

VR technologist must ensure there is adequate physical space to accommodate a room full of 

users who will be unaware of their nearby classroom neighbors. This is not trivial, since the 

hardware must be readily transported to and from the chosen instruction use, fully charged, or 

charging capabilities must be in place to support day-long use, as required when multiple 

sections intend to engage with the technology in series. Backup headsets must be available, if 

software updates or full-on system crashes, and the availability of spare batteries for controllers 

can make or break a given course integration. Finally, hygiene considerations are non-trivial and 

sanitizing 30 headsets will require enlisting the support of student employees or colleagues 

(Cook et al. 2019). 



12 

To ensure that faculty are not burdened or otherwise constrained by the integration of the 

technology and to minimize the impact of students engaging with such a novel experience, an 

effective course integration must engage and integrate with the wider curriculum. These 

scaffolding activities include the careful addition of supporting lectures and orientation sessions; 

attenuated assignment completion timelines; logistical considerations for providing access to 

equipment; and specialized assessment mechanisms, which may differentiate learners and adjust 

learning methods on the basis of individual spatial thinking abilities (Voyer, Voyer, and Bryden 

1995). 

There are several ways VR can be integrated with course content. Using VR can be used 

as an environment that enables students to engage with “learning objects” that they would 

ordinarily engage with in 2D or physical form, such as hominid skulls in an anthropology class 

or protein structures in a biochemistry class (Ruiz, Mintzer, and Issenberg 2006). In these cases, 

VR enables greater engagement with models with which students are already familiar. From 

these learning objects, students are expected to develop understanding of the form, functions, and 

interrelationships between parts of the models. They may also need to analyze aspects of the 

learning objects to make inferences about the factors that led to particular components. This type 

of knowledge is evaluated through assessments whereby students recall and recognize the names 

and functions of spatially distributed elements. Assignments can be developed that require 

students engage with the VR models in order to answer written questions, or, in some cases, 

answers can be provided within the environment itself. As the authors have discussed, VR course 

integrations must be developed in close collaboration with the course instructors, otherwise the 

final assignment might turn out to be too difficult, time-consuming, or lack coherence with the 

rest of the course curriculum, which can frustrate students and counteract any improvements to 
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engagement or self-efficacy (Lischer-Katz, Cook, and Boulden 2018). Cook and Lischer-Katz 

(2019) go into detail about how to design an assignment for an anthropology class that asked 

students to identify certain parts of 3D models of hominid skulls, which can be used as a model 

for designing VR activities for other courses. 

Logistics 

Because even the most convenient head-mounted displays require transport, setup, 

troubleshooting, upgrades, etc., it is necessary to provide a generous time window for completing 

VR-based undergraduate assignments. The authors have experimented with deadlines ranging 

from a week (after initial orientation) to 8 weeks, which reflects an iterative, multi-session 

format (Pober and Cook 2019). If headset hardware is to remain at or near the library (in 

circulation within designated VR areas, perhaps), then it is important to further account for hours 

of operation and onsite technical support. Even if headsets are available for checkout for a two-

hour period between midnight and 2:00 am, the night before an assignment deadline, it is not 

clear that adequate technical support will be immediately available to that student if the 

technology fails across several dimensions. 

 Given the relative newness of virtual reality to the consumer marketplace, it is unlikely 

that all students in class will have experienced it, or anything like it, before the intervention. It is 

therefore useful to arrange for scaffolding activities that include a low-stakes technology-focused 

orientation session, where students may explore a variety of tutorial experiences and games, 

prior to the assignment proper. This orientation session has the two-fold benefit of both 

minimizing the distraction associated with engaging with such a novel experience for the first 

time and providing the means to demonstrate use of the head straps, controller layout, and 

interpupillary distance adjustments, all of which can significantly impact learning (Monroe 
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2019). The goal, however unlikely, is for the students in a given class to see through the device 

to the course content. That is, if everything is functioning properly, and the students are 

sufficiently comfortable interacting with both headset hardware and various software interfaces, 

they should have an experience with course content akin to engaging with those 

objects/specimens/artifacts/etc., in a real-world viewing environment. 

 It is practically impossible to design and implement a for-credit course module that 

utilizes VR if the associated software does not allow for some basic outputting or exporting of 

completion data. One alternative is to develop questions that require the user to gain a specific 

viewpoint on a complex 3D object and then describe that scene, on a paper or electronic 

assignment document, after removing their headset. However, repeated on-and-off motions will 

interrupt the flow of learning, and a group assignment that makes use of similar methods will 

cause group members who—as record keepers—cannot experience the VR-based content. 

Fortunately, many of the productivity applications described here include export tools for saving 

screenshots, videos, or even GIFs to disk, each of which can be submitted to the instructor as 

“proof” of having successfully searched out, described, and compared aspects of complex 3D 

objects of study. Nanome goes as far as allowing for email input in headset, which means the 

assignment can be completed fully while still in VR. 

 To complete the scaffolding, and effectively re-integrate VR into existing curricula, it is 

likewise important to give students and instructors the opportunity to discuss what they 

experienced. Outside of a handful of productivity-grade VR software, like Nanome and 

Virtualitics, VR is an exceedingly solitary experience. Concluding with a face-to-face discussion 

of what students experienced in their headset allows for a natural transition into subsequent 

modules and Non-VR activities. 
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Three Case Studies 

In the Spring of 2020, Harvard Library staff supported a trio of VR curricular integrations that 

demonstrate some of the preparations, benefits, and quirks associated with implementing this 

technology, as an information professional, across a range of undergraduate courses. First, at the 

beginning of the Spring semester, the library supported French 11, within the Department of 

Romance Languages and Literatures. Then, library staff supported “Staging Shakespeare,” a 

GenEd course within the English department. Finally, librarians coordinated the deployment of 

VR in CHEM 27 (“Organic Chemistry of Life”). Of the three courses supported (within 

approximately a month’s time) two—French and Chemistry—had associated research studies 

where researchers sought to determine what the impact on learning may be if undergraduates are 

provided access to their course content in VR. Briefly, French 11 sought to determine the impact 

of virtual reality on student engagement across multiple dimensions, while Chemistry student 

self-efficacy was the object of the ongoing second study (Figure 1). 

[Insert Figure 1] 

 In the case of “Staging Shakespeare.” a hand-crafted replica of the first Globe Theatre 

was 3D scanned in Harvard Library special collections. That model was projected, as an 

interactive visualization and teaching tool, and a second, simplified model was deployed in 

virtual reality for human scale analysis. The VR simulation allowed students to experience the 

dimensions of—and relationships between—the stage, pit, and balconies. The model itself was 

hosted on a web-based 3D asset repository, Sketchfab, and students simply selected the “VR 

view” button within a virtual browser window to view the model on an Oculus Quest. This web-

based implementation greatly streamlines the content distribution process, although achieving 
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VR latency benchmarks (see: “The Technology” section, above) can be exceedingly difficult if 

the model is not radically simplified or “decimated.” Critically, this content was already part of 

the regular curriculum, but visually inaccessible at human scale. These in-class experiences were 

further supplemented by a short lecture, delivered by a library technologist, which described the 

scholarly use of various associated technologies and shared where students might access these 

tools themselves. 

 For Professor Mills’ curricular integration and associated research study—which 

concerned VR’s impact upon language learning—approximately 15 Oculus GO headsets were 

deployed, over the course of a week, to give students in three French 11 sections a sense of daily 

life in Paris. To generate that 360-video content, Professor Mills partnered with a 3rd party 

vendor (WondaVR), who linked a set of videos captured by Parisians in various walks of life. 

During a given class period, every student would: 1) watch an extended 360-video clip 

showcasing some aspect of Paris daily life; 2) watch a shorter, guided video segment for 

discussion; and 3) discuss with the rest of the class their experience. Pre- and post-intervention 

surveys were deployed, at the beginning and end of “VR week,” to assess the impact of VR on 

student engagement across Behavioral, Cognitive, Emotional, and Social dimensions (Philp and 

Duchesne 2016). Operationally, backup headsets and battery packs (for controllers) were on 

hand and inevitably utilized, while iPads were borrowed from the nearby User Research Center 

to deploy the pre- and post-surveys, and students were asked to stand, since their sitting desks 

did not allow them to rotate fully and take in the entire scene. 

 Finally, approximately 240 students made use of a set of 30 Oculus Quest headsets, over 

the course of a week, to engage with molecular visualizations using the Nanome software. 

Hardware was acquired through an internal “Innovation Grant” specifically concerned with the 
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Library’s role in supporting the pedagogical adoption of virtual reality across disciplines. A 

bundle of licensed accounts was purchased from Nanome, which allowed students to make use 

of the network functionality, and engage with 3D proteins in teams of two, with one student 

functioning as the administrator of a multiplayer “room.” These students engaged with virtual 

content throughout the class and the instructor was explicit and detailed in her directions, leading 

a large group through myriad activities that began with a basic exploration of the hand controls 

available within the virtual environment. Given the size of the class, not surprisingly, noise was 

an issue (especially at the point where students were instructed to put on the headset for the first 

time), but—with as many as six docents in the room, along with the instructor of record—

technical troubleshooting was fast, and the overall student experience was seamless (Figure 2). 

[Insert Figure 2] 

 

Conclusion 

Findings drawn from the literature and these case studies suggest that to ensure an effective 

course integration, the successful VR-centered course module must engage and integrate with the 

wider curriculum and actively contextualize VR with regard to specific learning objectives. 

Supporting processes include the careful addition of supporting lectures and orientation sessions; 

designing activities that can be carried out within a reasonable portion of class time; logistical 

considerations for providing access to equipment; and specialized assessment mechanisms, 

which may differentiate learners and adjust learning methods based on individual spatial thinking 

abilities. 

The fact that such a variety of curricular integrations can (and are) taking place in such 

quick succession speaks to the potential uptake of VR in the undergraduate classroom by faculty 
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in many disciplines, and it behooves the forward-thinking librarian to anticipate the need to 

support such activities even if their own research agenda does not necessarily overlap with the 

study of the pedagogical impact of technology in the classroom. 

 Moreover, a curricular integration need not stop when the students complete their VR-

assisted assignment. It is worth considering an accompanying research project on VR’s 

pedagogical impact when supporting these courses. Recent research projects are developing 

learning models specific to VR that are better able to guide instructional design (e.g., Makransky 

and Lilleholt 2018), and VR researchers are establishing design principles to support educational 

applications of VR (e.g., Johnson-Glenberg 2018). Librarians and VR designers should take an 

active role in contributing to this VR research and curricular development, evaluating students’ 

learning, and publishing curricular materials for others to build on, since this can feed into the 

growth of VR as an effective educational technology and move the field forward. 

As learning models and design principles continue to develop, it is important for 

librarians to provide faculty with reasonable expectations of what learning outcomes are possible 

with VR and emphasize the whole range of benefits unique to VR. Studying the impact of your 

VR course integrations on student learning can provide further evidence for faculty, other 

librarians, and library administration of the effectiveness of this emerging technology. 

Remember that Institutional Review Board approval is typically required for conducting research 

that involves human subjects testing, but this should not dissuade the reader from contributing to 

a strong and growing body of peer-reviewed literature. There are a variety of methodologies and 

measures being developed for evaluating the impact of VR that can be utilized. Importantly, self-

reported data concerning engagement and self-efficacy are only two of the many valid 

instruments that researchers have employed to determine the value of technology in the 
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classroom. Other data gathering instruments and proven experimental designs that librarians 

might consider employing measure a range of aspects related to educational VR, including 

performance (LaViola et al. 2017), engagement (Fredricks and McColskey 2012), self-efficacy 

(Wang, Ertmer, and Newby 2004), cognitive load (Bharathan et al. 2013), and usability (Brooke 

2013). 

 Now is an exciting time to be a librarian technologist. Both the hardware and software 

associated with educational virtual reality is approachable, technically, and pedagogically 

compelling. Indeed, the advent of productivity-grade software tools means that the platform—

and benefits therefore—are only limited by the imagination and flexibility of instructors and 

information professionals. All that is required is the intrepid practitioner to put the pieces 

together. Fortunately, the target end users, undergraduate students, are quick to engage with a 

learning experience that effectively recreates real-world viewing experience, and at a fraction of 

the cost of study abroad program. 
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Figure 1: French 11 students experience Parisian life in VR. 

 

 

 Figure 2: Organic Chemistry undergrads explore protein molecules in VR. 
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