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Abstract:  Virtual reality provides users with an immersive environment in which to experience new 

or imaginary worlds. This paper shares research results of the TalkTech project, an ongoing 

investigation of how students learn about and with new technologies as members of international 

teams. In the TalkTech 2017 project, students from universities in the United State and Romania 

worked together to create, share, and discuss applications of virtual reality.  The project required 

them to visit and research a location or topic, develop and animate a VR experience, and 

communicate and share their results with their international team members. This paper provides an 

analysis of the TalkTech 2017 project guided by the SAMR (Substitution, Augmentation, 

Modification, Redefinition) framework, as a pedagogy to promote digital learning by creating VR 

artefacts and demonstrating technology skills. The paper also presents the SAMR framework as 

applied to the TalkTech project, as a model for creating learning projects across other disciplines.  

 

Introduction 

As virtual reality (VR) evolves from a futuristic technology trend to a viable educational tool for students to 

interact with the physical world in ways previously not possible, evaluating VR from a learning perspective becomes 

critical to understand the possible learning opportunities that this technology enables.  VR brings new experiences to 

classrooms through virtual field trips (“Google Expeditions,” 2017) to landmarks across the globe and outer space, 

enhancing traditional education through games and simulations.  Once the hype dissipates following its first 

introduction,  however, understanding the technology's educational benefits offers insights on how best to 

incorporate VR in an educational context.(Monahan, McArdle, & Bertolotto, 2008; Reynard, 2017) 

VR is described as "the computer-generated simulation of a 3D environment, which seems very real to the 

person experiencing it, using special electronic equipment" with the objective of achieving "a strong sense of being 

present in the virtual environment." (Velev & Zlateva, 2017, p. 33) Users of VR often wear a specialized headset for 

viewing deeply engaging, realistic or simulated 360-degree content. Oculus Rift and HTC Vive are dedicated 

headsets with high resolution displays, are connected to a high-powered gaming computer, to provide immersive 

experiences for their users.  These higher-end devices also include controllers that users hold in their hands and 

operate to interact with virtual worlds. Some VR headsets such as Google Cardboard enable users to view VR 

content on their smartphones. The increased accessibility, availability and reliance on mobile devices has catapulted 

the opportunities for VR applications across educational disciplines, from medical education (Haluck RS & 



Krummel TM, 2000), to wireless networking (Chen, Saad, & Yin, 2017), and urban planning (Kamel Boulos, Lu, 

Guerrero, Jennett, & Steed, 2017)  

This paper describes the latest research results of global learning communities formed during the TalkTech 

project, started in 2008, which pairs students enrolled in a first-year introductory technology course at Bentley 

University in the United States with fourth-year multimedia students from Politehnica University of Timisoara in 

Romania. Students work as members of international teams for eight weeks during the semester, to analyze a current 

technology trend, create multimedia artefacts, and develop and demonstrate proficiency in several information 

communication technologies (ICTs). Students form a community of global learners experiencing working with 

members of international teams to create a tangible work product in a short amount of time, using a variety of ICTs 

and tools. The website www.talktechproject.net provides additional information about this and prior iterations of the 

TalkTech project. 

Pairing students enrolled in similar courses at universities across the globe becomes a practical endeavor 

due to messaging tools such as Skype, Facebook Messenger, WhatsApp, and Google Hangouts, all of which allow 

free text, voice, and video calling over the Internet. "The ability to communicate and collaborate across the globe 

has transformed education,"(Frydenberg & Andone, 2017, p. 2) as it has transformed the workplace (Lipnack & 

Stamps, 1999; Townsend, DeMarie, & Hendrickson, 1998) in order to meet evolving business needs.  

In a similar learning project, Taras, et. al.  oversaw over 6000 students from nearly 80 universities work 

together for two months as part of an international management course, and discovered "positive outcomes at each 

level" as well as "challenges and limitations of using global virtual teams projects for learning and education." 

(Taras et al., 2013) 

In the TalkTech 2017 project, students research how they might VR use to enable their international 

partners to experience and learn about a local landmark or business. Students at each university paired based on their 

interest in a common topic. 

The TalkTech 2017 project offers a learning scenario where students use several technologies and devices 

to perform research, communicate, and collaborate to create original VR artefacts. The authors investigated 

Puentedura's  SAMR (Substitution, Augmentation, Modification, Redefinition) framework  (R. R. Puentedura, 2014) 

for introducing technology in teaching and learning.  The framework serves as a model to study how students create 

VR applications as members of a collaborative international team.   TalkTech 2017 also promotes "big ideas" 

around computing education (creativity, abstraction, data/information, algorithms, programming, the Internet, and 

global impact of technology), as identified by the AP College Board.(“AP Computer Science Principles,” 2018, 

Astrachan et al., 2011)  

This study extends previous work (Frydenberg & Andone, 2017) where students created original 

augmented reality (AR) artefacts as a way to promote digital learning. The following research questions steered this 

study: 

• What educational enhancements can the process of creating original VR artefacts bring to students? 

• How will creating original VR artefacts impact digital learning? 

• How does the TalkTech 2017 project implement the principles of the SAMR framework and computing 

"big ideas"?  

• Can learning projects based on the SAMR framework enhance and transform education across disciplines? 

TalkTech 2017 and the SAMR Framework 

SAMR (Substitution, Augmentation, Modification, Redefinition) is a framework created by Puentedura to 

assess the adoption of technology in an educational context, and provides strategies to transform learning. 

(Hamilton, Rosenberg, & Akcaoglu, 2016; R. Puentedura, 2018; R. R. Puentedura, 2014)  The model was "intended 

to encourage educators to significantly enhance the quality of education" (Romrell, Kidder, & Wood, 2014, p. 4) and 

"explains how faculty can move from enhancement to transformation of their instruction using technology."(Rhode 

& Krishnamurthi, 2017, p. 13) 



The SAMR framework presents four levels by which to classify technology-based learning activities, as 

shown in Figure 1. "Learning activities that fall within the substitution and augmentation classifications are said to 

enhance learning, while learning activities that fall within the modification and redefinition classifications are said to 

transform learning." (Romrell et al., 2014, p. 5) 

 

Figure 1.  The SAMR Model.(Lefflerd, 2006) 

Using mobile devices for learning encourages faculty to create new learning activities that far exceed their 

use as a substitute for non-digital solutions. Mobile devices allow "students to engage in the activities at times and in 

places that they could not with more traditional learning." (Romrell et al., 2014, p. 7) Location-aware games (Cates, 

Barron, & Ruddiman, 2017), QR codes (Lai, Chang, Wen-Shiane, Fan, & Wu, 2013; Saravani & Clayton, 2009), 

and augmented reality tools (Frydenberg & Andone, 2017) are examples of technologies that enable learning with 

mobile devices.   "Incorporating ease of access to media-rich information and services without requiring bulky 

hardware, computer labs or specially-equipped spaces - will enhance the context or authenticity of learning, taking 

into consideration how, where, or when it is likely to be best accessed by a learner."(Saravani & Clayton, 2009, p. 

922)   

Learning with Virtual Reality 

Virtual Reality in Education 

In recent years, virtual reality has enabled engaging innovations in businesses and education. The 

availability of mobile devices, Google Cardboard  (“Google Cardboard,” 2018) and other low-cost virtual reality 

headsets, combined with the increasing number of free apps and tools, and the falling cost of dedicated VR headsets 

such as Oculus Rift and HTC Vive have made VR a viable educational opportunity. 

Virtual reality is one of the most popular developments in educational technology in recent years, with 

several applications designed for use in K-12 and tertiary educational environments: Google Expeditions and 

Google Earth transport students from their classrooms to visit landmarks around the world; inMind and Anatomy 4D 

enable students to explore their brains and body organs; EON Experience offers content for learning history and 

physics. (Lynch, 2017) 

While many of these tools allow users to experience content created by others, the CoSpaces platform 

encourages students to become creative creators (Friedman & Mandelbaum, 2011) and digital story tellers. Students 

can interact with their environment or create sprites that talk or interact with each other in an engaging virtual world. 

Virtual reality enables students to develop original educational content using a new, immersive technology.  The 

development of VR artefacts also offers students an opportunity to develop computational thinking skills. 



Creating VR Artefacts with CoSpaces 

To design a VR artefact with CoSpaces, one must select a stock background image or upload an original 

360-degree or panoramic image created using a 360-degree camera or panoramic camera smartphone app. The next 

steps are to enhance the scene with sprites, objects, and interactions. After designing, developing, and coding their 

virtual worlds with the CoSpaces web app, students also can explore their virtual worlds on their mobile devices 

using the CoSpaces mobile app, available for Android and iOS devices. The mobile app enables users to visit their 

virtual worlds using Google Cardboard headset or similar VR viewers, creating a fully immersive experience. Users 

may share their worlds with others by providing a link or QR code. 

As an example, one group of students created a VR experience at the entrance of their university library. 

Students created the background image of the library using a 360-degree camera app on a smartphone, and then 

imported the image into CoSpaces to add additional content and context. Animated sprites move in different 

directions to provide a virtual tour of the facility, as chat bubbles provide additional information to the user. Figure 2 

shows how the VR experience appears in a browser, and on a mobile device to be inserted into a Google Cardboard 

VR viewer.   

 

Fig. 2. A virtual world created in CoSpaces, as seen in a browser and in a VR viewer. 

Students can animate scenes using JavaScript or the drag and drop Blockly coding environment. CoSpaces 

uses Blockly, a visual programming language like Scratch, to enable novice programmers to create complex effects 

without writing lines of code.(Daily, Leonard, Jörg, Babu, & Gundersen, 2014) With Blockly, students can create 

complex effects such as having animated sprites appear to walk or run, birds fly, or objects rotate, with simple turtle-

geometry commands. The Blockly code in Figure 3 provides the animation sequences for the library VR artefact 

shown above. 

 

Fig. 3.  Blockly code to animate the library VR artefact. 



TalkTech 2017:  Creating and Sharing Virtual Reality Artefacts 

The TalkTech 2017 project introduces VR concepts into the information technology classroom by inviting 

students to create and share virtual reality artefacts that allow their international partners to experience local 

landmarks or businesses. By creating original multimedia content, students are empowered to utilize technology and 

demonstrate their own creativity. They see firsthand that "the modern VR environment is not only hardware devices. 

It is also the software needed for creating VR content." (Velev & Zlateva, 2017, p. 34) 

Assigning students to create visualizations, design multimedia, analyze data, perform simulations, and 

navigate online content are among the several tasks from which students can develop digital skills. Students must 

choose which tools they will use to interact with their partners and manage the project, from communication 

synchronously by voice and video conferencing to asynchronous chats and email; file sharing, multimedia creation, 

and project management.  

The TalkTech 2017 project took place during the Fall 2017 semester. VR serves as the basis of this 

collaborative learning project where students visit and research a location of cultural or business significance, and 

then create an original VR experience to share with their international partners. In this project, students used 

CoSpaces, a web-based tool to "create… virtual worlds and bring them to life with the power of code."   

A total of 67 students (37 honors students in a first-year introductory Information Technology course at 

Bentley University in the United States, and 30 students enrolled in a Technologies of Multimedia course in their 

fourth year at Politehnica University of Timisoara) participated. Students from each university worked groups of 

two or three to visit a local landmark or establishment and present it to their international partners by creating an 

original VR artefact. Of those who participated, 43 students (completed a survey about their artefacts at the end of 

the project. All students had some experience using the web, collaboration tools, and mobile devices, and working 

collaboratively. Participants formed self-selected groups of four of five (two or three students from each country) 

collaborate with their international partners. Students were mostly between 21-23 years old (46%), and between 18-

20 years old (54%).  The Romanian students were, on average, about 3 years older than their American partners. The 

authors recognize that differences exist in age, programs of study, technical abilities, and class sizes of students at 

each university. For the purposes of this research, the authors embraced these differences to design a learning project 

that encouraged collaboration among group participants. The project's common language is English.  

Students worked in teams to create VR artefacts using CoSpaces (“CoSpaces Maker: Make Your Own 

Virtual Worlds,” n.d.) a web and mobile app for creating, sharing, and viewing VR artefacts. They shared their work 

with their international partners, so students from each country could experience similar landmarks or locations in 

their partner's country:  Cultural landmarks (concert halls, theatres, museums); technology retail shops (Microsoft or 

Apple store, or other mobile or tech shop); public art (statues, sculptures, building murals); coffee shops, fast food, 

or local restaurants; sports venues; supermarkets; local landmarks (churches, parks, city or town squares); campus 

landmarks (libraries, computer labs, classrooms);  and establishments selling or demonstrating new technologies 

(mobile devices, smart cars, drones). During the project students met by video conference to share their findings and 

digital media and discuss and critique their partners' VR artefacts. The authors studied how collaboratively creating 

and sharing VR artefacts enables students to better appreciate the possibilities for VR in many settings and 

encourages the development of computational thinking skills.  Students also gain a hint of the communities and 

culture where their international partners live. 

As evidence of their learning collaboration, students created short video demonstrations and posted short 

clips of some of their conversations on FlipGrid (“FlipGrid,” n.d.), a mobile and web app "where students go to 

share ideas and  learn together" by recording and posting short videos, and ZeeMaps (“ZeeMaps,” n.d.), a 

collaborative mapping tool, where students can annotate locations on a map with multimedia objects including web 

addresses for their VR artefacts, embedded discussion videos, and other content, as shown in Figure 4.   

 



 

Fig 4.  FlipGrid and ZeeMaps collect student-created VR artefacts and video demos. 

Analyzing TalkTech 2017 from the Perspectives of SAMR and Big Ideas for Learning 

Computing 

The discussion in this section analyzes the TalkTech 2017 project from the perspective of the SAMR 

framework and the AP College Board Computer Science Principles. The authors make the case that by creating and 

sharing VR artefacts, students gain an understanding of VR technologies and its applications. 

Substitution 

At the SAMR Substitution level, students incorporate the use of technology to complete the same tasks that 

they might have performed without it.  In the TalkTech 2017 project, students use FlipGrid and ZeeMaps to create a 

socials space for sharing videos of their demonstrations and conversations, and for locating the subjects of their VR 

artefacts. These replace low-technology solutions of a written paper or pin on a wall map to share their results, and 

make all of their digital content available for the entire class to see.  

Augmentation 

Augmentation occurs when the use of technology provides an improvement or more effective tool for 

competing the same task without using technology. Students relied heavily on web-based collaboration tools to 

schedule and conduct their group meetings. They saw how technology applications can help them stay on track with 

the project (managing group member responsibilities, sharing files) as well as create digital media.  The use of 

technology tools substitutes and augments the process of completing this project. Students used several tools to 

complete the TalkTech project, with direct and instant communication tools being the most popular, followed by 

multimedia content creation and sharing tools as shown in Figure 5.  

 

Figure 5. Tools used during the TalkTech 2017 Project. 

 



Students needed to understand the capabilities of the tools they choose to ensure they would be appropriate 

to use and found that not all software tools are created equal.  Said one student, "It was kind of tricky to choose the 

apps required for this project since some are bad, some have bugs, and some do not work properly.  After making a 

lot of nerves on things that did not work, or not knowing very well what to do, and searching on Google and 

YouTube, we were able to pull off some things." 

Modification 

In this stage, the use of technology changes the way learning previously might have taken place.  The 

widespread availability of smartphones, with their built-in recording features and Internet connectivity, allows 

students to create and upload images and videos that capture their understanding and demonstrate learning.  

Examples of modification in the TalkTech project include creating 360-degree or panoramic photos for use in VR 

artefacts and participating in and recording Skype and conference calls with international partners. "Here technology 

has been integrated at a level of transformation that allows for innovation and creation." (Jacobs-Israel & 

Moorefeld-Lang, 2013, p. 17) 

Redefinition 

Redefinition according to the SAMR framework occurs when "technology is used to create novel 

tasks."(Hamilton et al., 2016, p. 435) In the TalkTech 2017 project, students achieve the redefinition level of SAMR 

by using their mobile devices to create new digital experiences: they capture a 360-degree or panoramic image and 

transform it into a CoSpaces VR artefact, complete with sprites and animations. They share it online, and interact 

with it on multiple devices (the web and Google Cardboard).  

Big Ideas 

The AP College Board Computer Science Principles course offers a multidisciplinary approach to learning 

computing. The course "will introduce students to the creative aspects of programming, abstractions, algorithms, 

large data sets, the Internet, cybersecurity concerns, and computing impacts." ("Computer Science Principles Course 

Details," 2018)  Many of these themes coincide with the learning that comes when students reach the redefinition 

level of the SAMR framework.  The seven "big ideas" include creativity, abstraction, interacting with data and 

information, algorithms, programming, the Internet, and understanding the global impact of technology.  Table 1 

describes steps for completing the TalkTech 2017 project and identifies one or more Big Ideas that applies to each. 

Table 1.  Tasks for Completing the TalkTech 2017 Project and Big Ideas 

Requirement 
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Research applications of VR; identify scenes for representation in VR artefact. ✓ ✓ ✓   ✓  

Create the background panoramic or 360-degree image for their VR artefact. ✓  ✓     

Identify ways to enhance the 360-degree image with avatars, objects, links, or 

'teleports' to other VR images to create an interactive virtual world that conveys 

new information. 
   ✓ ✓   

Add code in Blockly to animate the virtual objects which enhance the 360-

degree or panoramic background image. 
   ✓ ✓ ✓  

Test in a browser.    ✓ ✓ ✓  
Deploy the VR experience for viewing on a mobile device using a browser, the 

CoSpaces app, or a cardboard headset for testing.  
 ✓  ✓ ✓ ✓  

Share the link and/or embed the VR artefact online for easy viewing by 

international partners, classmates, and others. 
     ✓ ✓ 

Meet in a real-time video conference to discuss similarities, differences, and 

cultural influences with international partners 
✓     ✓ ✓ 



 

Creating VR artefacts uses many features of mobile devices, from their mobile form factor and camera, to 

transforming the device itself into a VR display when placed inside of a Google Cardboard as part of an immersive 

multimedia experience. The most effective VR artefacts created were those where students added content relevant to 

the scene, rather than random shapes or sprites.  

Discussion and Conclusions 

This paper combines two methods, the SAMR framework and "big ideas" principles, to analyze how 

education can be transformed across disciplines through project-based learning and how students' digital skills are 

improved by creating original VR artefacts. Based on the TalkTech 2017 learning scenario, creating a VR artefact 

requires students to master and complete several technology and subject-related steps.  This study concludes that by 

creating VR artefacts through working collaboratively at the international level, students can further their digital 

learning:  they demonstrate their understanding of a complex project, learn to select and use several collaboration 

tools, communication methods, and remix content to accomplish it.  The VR artefacts that students created 

demonstrate their creativity and facility with mobile devices and the Internet. They saw that the same content can be 

abstracted to view on multiple devices and platforms and provided context to raw data (a photo) to turn it into an 

informative virtual world.  The TalkTech project relied on students' abilities to thoughtfully and logically approach a 

complex, open-ended problem, and learn to use new software tools so their performance is both repeatable and 

reliable. As members of international teams, students gained an appreciation of the global impact enabled by 

Internet technologies. Students created virtual worlds for locations around them and experienced others a continent 

away. By interacting, sharing and collaborating, students managed and made decisions on the most appropriate tools 

to facilitate their communication. The authors noted that groups with the most efficient communication processes 

produced the best academic results.  

Guided by the SAMR model, the TalkTech2017 project provides an opportunity for students to incorporate 

and embrace new technologies as they collaboratively create and share new knowledge. They enhance their learning 

by sharing their work on FlipGrid and ZeeMaps instead of preparing a traditional written report or pin on a map 

(substitution) and using Internet Communication Tools to accomplish international online and mobile collaboration 

(augmentation). They transform their learning by creating original digital media content (modification) and 

developing new VR experiences (redefinition). 

Diving deeper and extending the concepts, these results are a robust demonstration to potential claims of 

validity of the authors' research that the TalkTech implementation of the SAMR framework can be applied to 

projects incorporating technology across disciplines, by using this model shown in Table 2. 

Table 2.  SAMR Model Applied to Projects Incorporating Technology across Disciplines  

 

Enhancement of 

Learning 

 

Substitution 

Allow students to choose and decide by themselves which tools and 

technologies they can use when working on their projects.  Give students 

control over their learning environment in project-based learning.  

Augmentation 

Students recognize the benefit that using an enhanced technology 

solution provides to improve a process or make it more efficient or cost 

effective.  

 

Transformation of 

Learning 

Modification 

Students develop solutions that make use of their technology skills. 

Allow students to use their creativity to adopt new solutions as to 

improve or change their project results. 

Redefinition 
Students innovate and develop original digital content and solutions to 

problems across many disciplines.  

  



This project model can be used in any science discipline (using VR to research, analyze and the create a 

product that explains or demonstrate a theoretical concept), in medical sciences (using VR artefacts created by 

students they can better practice to improve their knowledge transfer from theory to practice), but also in social 

sciences (using VR to research, analyze and bring to real life abstract concepts or past events or material data from 

far-away in terms of space or time). By creating new knowledge, the authors conclude that students develop critical 

thinking skills, digital skills, and the ability to enhance existing practices, when they actively engage in their 

learning activities, and create a global community of learners. Still, this approach requires prolonged engagement, 

both from students and instructors, as in terms of communication, knowledge sharing and collaborative product 

development but the educational results and the impact on students’ future and understating of the real digital 

economy and world are worthwhile. 

References 

AP Computer Science Principles. (n.d.). College Board. Retrieved from https://apstudent.collegeboard.org/apcourse/ap-

computer-science-principles/course-details 

Astrachan, O., Barnes, T., Garcia, D. D., Paul, J., Simon, B., & Snyder, L. (2011). CS principles: piloting a new course at 

national scale (p. 397). ACM Press. https://doi.org/10.1145/1953163.1953281 

Cates, S., Barron, D., & Ruddiman, P. (2017). MobiLearn Go: Mobile Microlearning As an Active, Location-aware Game. In 

Proceedings of the 19th International Conference on Human-Computer Interaction with Mobile Devices and Services 

(p. 103:1–103:7). New York, NY, USA: ACM. https://doi.org/10.1145/3098279.3122146 

Chen, M., Saad, W., & Yin, C. (2017). Virtual Reality over Wireless Networks: Quality-of-Service Model and Learning-Based 

Resource Management. ArXiv:1703.04209 [Cs, Math]. Retrieved from http://arxiv.org/abs/1703.04209 

Computer Science Principles Course Details. (2018). Retrieved from https://advancesinap.collegeboard.org/stem/computer-

science-principles/course-details 

CoSpaces Maker: Make Your Own Virtual Worlds. (n.d.). Retrieved from https://cospaces.io/maker/ 

Daily, S. B., Leonard, A. E., Jörg, S., Babu, S., & Gundersen, K. (2014). Dancing alice: exploring embodied pedagogical 

strategies for learning computational thinking (pp. 91–96). ACM Press. https://doi.org/10.1145/2538862.2538917 

FlipGrid. (n.d.). Retrieved from http://flipgrid.com 

Friedman, T., & Mandelbaum, M. (2011). That Used to Be Us: How America Fell Behind in the World It Invented and How We 

Can Come Back. London: Little Brown. 

Frydenberg, M., & Andone, D. (2017). Enhancing and Transforming Global Learning Communities with Augmented Reality. In 

2017 Proceedings of the EDSIG Conference (Vol. 3, p. 9). Austin, Texas: ISCAP. 

Google Cardboard. (2018). Retrieved January 15, 2018, from https://vr.google.com/cardboard/ 

Google Expeditions. (2017). Retrieved January 30, 2018, from https://www.google.com/expeditions/ 

Haluck RS, & Krummel TM. (2000). Computers and virtual reality for surgical education in the 21st century. Archives of 

Surgery, 135(7), 786–792. https://doi.org/10.1001/archsurg.135.7.786 

Hamilton, E. R., Rosenberg, J. M., & Akcaoglu, M. (2016). The Substitution Augmentation Modification Redefinition (SAMR) 

Model: a Critical Review and Suggestions for its Use. TechTrends, 60(5), 433–441. https://doi.org/10.1007/s11528-

016-0091-y 

Kamel Boulos, M. N., Lu, Z., Guerrero, P., Jennett, C., & Steed, A. (2017). From urban planning and emergency training to 

Pokémon Go: applications of virtual reality GIS (VRGIS) and augmented reality GIS (ARGIS) in personal, public and 

environmental health. International Journal of Health Geographics, 16, 7. https://doi.org/10.1186/s12942-017-0081-0 

Lai, H.-C., Chang, C.-Y., Wen-Shiane, L., Fan, Y.-L., & Wu, Y.-T. (2013). The implementation of mobile learning in outdoor 

education: Application of QR codes. British Journal of Educational Technology, 44(2), E57–E62. 

https://doi.org/10.1111/j.1467-8535.2012.01343.x 

Lefflerd. (2006). The SAMR Model. Retrieved from http://hippasus.com/resources/tte/puentedura_tte.pdf 

Lipnack, J., & Stamps, J. (1999). Virtual teams: The new way to work. Strategy & Leadership, 27(1), 14–19. 

https://doi.org/10.1108/eb054625 

Lynch, M. (2017, March 11). 20 Top Virtual Reality Apps that are Changing Education. Retrieved from 

http://www.thetechedvocate.org/20-top-virtual-reality-apps-that-are-changing-education/ 

Monahan, T., McArdle, G., & Bertolotto, M. (2008). Virtual reality for collaborative e-learning. Computers & Education, 50(4), 

1339–1353. https://doi.org/10.1016/j.compedu.2006.12.008 

Puentedura, R. (2018). Transformation, technology, and educaton. Retrieved from 

http://hippasus.com/resources/tte/puentedura_tte.pdf 

Puentedura, R. R. (2014). SAMR: A contextualized introduction. Retrieved from 

http://hippasus.com/rrpweblog/archives/2014/01/15/SAMRABriefContextualizedIntroduction.pdf 

Reynard, R. (2017, April 26). The Impact of Virtual Reality on Learning -. Retrieved January 30, 2018, from 

https://campustechnology.com/articles/2017/04/26/the-impact-of-virtual-reality-on-learning.aspx 



Rhode, J., & Krishnamurthi, M. (2017). From Frameworks to Practice: Selecting Technology Tools for Instructional Integration. 

In Proceedings of the 5th International Conference on Information and Education Technology (pp. 11–15). New York, 

NY, USA: ACM. https://doi.org/10.1145/3029387.3029396 

Romrell, D., Kidder, L. C., & Wood, E. (2014). The SAMR Model as a Framework for Evaluating mLearning. Journal of 

Asynchronous Learning Networks, 18(2). Retrieved from https://eric.ed.gov/?id=EJ1036281 

Saravani, S.-J., & Clayton, J. (2009). Conceptual model for the educational deployment of QR codes. In Same places, different 

spaces. Proceedings ascilite Auckland 2009. Auckland, New Zealand: ascilite. Retrieved from 

http://www.ascilite.org.au/conferences/auckland09/procs/saravani.pdf 

Taras, V., Caprar, D. V., Rottig, D., Sarala, R. M., Zakaria, N., Zhao, F., … Huang, V. Z. (2013). A Global Classroom? 

Evaluating the Effectiveness of Global Virtual Collaboration as a Teaching Tool in Management Education. Academy 

of Management Learning & Education, 12(3), 414–435. https://doi.org/10.5465/amle.2012.0195 

Townsend, A. M., DeMarie, S. M., & Hendrickson, A. R. (1998). Virtual teams: Technology and the workplace of the future. The 

Academy of Management Executive, 12(3), 17–29. https://doi.org/10.5465/AME.1998.1109047 

Velev, D., & Zlateva, P. (2017). Virtual reality challenges in education and training. International Journal of 

Learning and Teaching, 3(1), 33–37. 

ZeeMaps. (n.d.). Retrieved from http://zeemaps.com 

 


