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About the project 

The project will produce and field-test a tutorial learning game, which requires 

small groups to employ problem solving, critical thinking and communication in 

teams in order to complete a task of a pressing nature. 

In this experiential learning game, groups of students have a task to complete 

within a time frame. Each student in the group has different information (expert 

opinion or knowledge) to contribute to the task. One student is using mobile VR 

(google cardboard) and so they are immersed in a virtual world not seen by the rest 

of the group and they can only communicate with the others by verbal 

communication. 

Researchers 
Kate Vyvyan is a curriculum writer for the SPICE program and a lecturer at 

Taylor’s College. She’s previously worked with animations and video and is one of 

the organisers of the AVRL at UWA group. 

Miriam Sullivan is a lecturer in science communication. She teaches a number of 

units from first year through to Masters level. Miriam is particularly interested in 

how learning technologies can be used to engage students at a deeper level and 

promote authentic learning. 

 

Challenges with Speak and Seek 
We ran into several challenges when designing Speak and Seek. Here they are so 

you can avoid them! 

Which Cardboard? 
There are two types of Google Cardboard: Version 1 and Version 2. Most apps are 

only functional on one or the other of the versions, because they use different types 

http://blogs.uwa.edu.au/avrl/
http://blogs.uwa.edu.au/vrproject/2016/11/30/challenges-with-speak-and-seek/


of buttons. V1 uses a magnetic button, V2 uses a touchscreen button. You need to 

make sure the app you want to use matches the version of Cardboard that you buy. 

Where to buy? 
There are a number of online retailers for Google Cardboard, but not all are equally 

reliable. We bought from an Australian online store Remote Pro. They were fast 

and reliable and had excellent customer service- we even got an educational 

discount for buying in bulk! 

 

What phones do the users own? 
Most VR apps work best on either Apple or Android phones; it’s more difficult for 

the designer to program for both. If your class is using their own phones this can 

become a problem. 

Program installation 
Depending on how your VR app is designed, it’s easy to make the app available 

for students to download directly. However, our tutors flagged concerns about 

downloading the app when it automatically asked for permission to access to 

phone information such as the camera and location. Luckily, we were able to turn 

this off before rolling out the program to students- there was no need for the app to 

have access to that information. 
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Virtual Museums 
Our third year SCOM3319 Displays and Exhibits students used the Google 

Cardboard headsets to visit virtual museums. 

https://www.remotepro.com.au/collections/google-cardboard
http://blogs.uwa.edu.au/vrproject/2016/11/30/challenges-with-speak-and-seek/
http://blogs.uwa.edu.au/vrproject/2016/11/20/virtual-museums/


 

 

 

 
The class had a great time playing in different museums and learning simulations 

available with google cardboard. We then discussed the viability of making virtual 

tours for museums. The class was divided on whether museums should be 

investing in the technology and listed a number of pros and cons: 

Pros:           

           immersive 

• novel and exciting 

• provides accessibility to places you otherwise couldn’t visit because of cost,  

location, age, disability access, etc. 

• relatively cheap for the end user 

http://blogs.uwa.edu.au/vrproject/files/2016/10/IMG_20161003_191405255-1zpelds.jpg
http://blogs.uwa.edu.au/vrproject/files/2016/10/IMG_20161003_191311939-28io5fi.jpg
http://blogs.uwa.edu.au/vrproject/files/2016/10/IMG_20161003_190510535-28067jn.jpg
http://blogs.uwa.edu.au/vrproject/files/2016/10/IMG_20161003_191524689-10bgw2j.jpg


• more interaction than 2D online video tours 

• longevity after exhibitions have finished 

 

 Cons: technical incompatibility problems- there are so many types of headsets 

and phones 

 expensive and difficult to develop for the museum 

 less social interaction than visiting a museum with others 

 limited ability to interact with exhibits 

 the headset gives some people headaches after a while 
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Australian Conference on Science 

and Maths Education 
The Speak and Seek VR game was recently on display at the ACSME Conference 

in Brisbane. Here is the abstract in case you missed out: 

 Teaching teamwork in virtual reality 

  

Miriam Sullivana, Kate Vyvyanb, Dominic Manleyb 

Presenting Author: Miriam Sullivan, Miriam.sullivan@uwa.edu.au 

aScience Communication, University of Western Australia, Perth WA 6009, 

Australia 
bAccelerated Augmented and Virtual Reality group, University of Western 

Australia, Perth WA 6009, Australia 

Problem 

Teamwork and communication skills are highly prized graduate attributes (Coll, 

Zegwaard & Hodges, 2002), however, many students report that they receive little 

explicit training in these generic skills (Hansen, 2006). Students tend to dislike 

group assessments and commonly report feeling anxious, stressed and angry about 

group work (Neu, 2012). 

http://blogs.uwa.edu.au/vrproject/2016/11/20/virtual-museums/
http://blogs.uwa.edu.au/vrproject/2016/11/06/australian-conference-on-science-and-maths-education/
http://blogs.uwa.edu.au/vrproject/2016/11/06/australian-conference-on-science-and-maths-education/


Plan 

Previous research has suggested that including specific team building activities and 

explicitly teaching conflict resolution techniques can result in improved attitudes 

toward teamwork and a better student experience (eg. Ekimova & Kokurin, 2015; 

Hansen, 2006). 

For our class, we decided to introduce Virtual Reality (VR) technology to combine 

the engagement of technology with the real-time feedback from group work in a 

tutorial. Immersive visual reality has been around since the late ‘80s and the 

potential for education has been noted (Merchant, Goetz, Cifuentes, Keeney-

Kennicutt & Davis, 2014), but as of yet little research has been done in tertiary 

education settings. 

We introduced a new tutorial with a VR component to explicitly address teamwork 

and conflict resolution skills in a large first year communication skills unit with 

700+ students. 

Action 

In the tutorial, students first completed a series of role-playing scenarios where 

they had to try and find solutions to common group work problems using conflict 

resolution techniques. They then worked in small teams to play a problem solving 

game. 

Due to limitations on available VR equipment, most (n=26) groups were provided 

with a origami puzzle that they needed to work together to solve. The other 

tutorials (n=10) were given a VR game created specifically for the class. In this 

game, one student wore a Google Cardboard headset and looked for puzzle pieces 

in a maze. They were given directions from their teammates, who held the map of 

the maze and the key for the puzzles. 

Students engaged well with the tutorial in both groups. However, tutors reported 

that students in the VR activity often had to work in slightly larger groups as there 

were not always enough students in the class with Android phones to make full use 

of the activity. 

 



Reflection 

Overall, although perceptions of the VR were generally positive, it did not appear 

to be more engaging for students than the simpler origami game. Although Google 

Cardboard provides a cheap and readily available platform for VR, it still involves 

a great deal of expertise and expense to set up, especially to create a program that 

works across multiple phone platforms. Unit coordinators may well consider 

whether it is worth the effort. However, our activity was only looking at generic 

skills. The full benefits of VR may only be seen for activities focusing on more 

specific skills, such as virtual field trips, laboratory preparation or surgical training 

(eg. Palter & Grantcharov 2014). 
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Speak and Seek in action! 
Our first year science students have been trying out the Speak and Seek games in 

their tutorials. After learning about teamwork and conflict management, the 

students put their new knowledge into action. 
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What is Speak and Seek? 
Speed and Seek is the virtual reality game we have developed to teach teamwork 

skills. 

The game is played as follows: 

1. The team gets two images, for example, of DNA strands. One image is correct 

and one has several mistakes. They have to work as a team to identify which 

image is correct and what the mistakes in the incorrect image are. 

2. One team member puts on the headset. They need to walk around a maze 

where there a eight puzzle pieces: four from the correct image and four from 

the incorrect image. Their job is to find and collect all the correct puzzle 

pieces. 

3. The rest of the team gets a map of the maze with the locations of all the puzzle 

pieces. Their jobs is to direct their teammate who is in the VR and help them to 

choose the right puzzle pieces. 

4. If an incorrect puzzle piece is chosen, the maze is reset and the order of the 

puzzle pieces is randomly reallocated. The first team to finish the maze is 

declared the winner! 

The aim of the game is to develop teamwork skills. We know from the literature 

that most students dislike teamwork, so anything we can do to provide more 

engaging training is a good idea. 

The game is highly customisable. Any puzzle pieces can be uploaded and there a 

two mazes to choose from, a simple corridor maze and a more complex castle 

maze. Here are some screenshots of what it is like to be in the castle maze finding 

puzzle pieces. 
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What else? (for VR in teaching) 
VR has certain differences or advantages that lend itself to different learning 

situations. 

1. In virtual reality you can look all around an object such as an artifact or an 

artwork or body organ.  It appears in 3D so it  lends itself to situations where 

this in an invaluable aid for instance when the real 3D object is inaccessible. 

2. Likewise VR allows us to view objects in three dimension that we would 

otherwise normally be viewed in two dimensions because it is too small like a 

cell, or too big, like the solar system. 

3. Neither of the above is exclusive to VR of course, but VR adds a level of 

immersion that makes it a better way to interact with 3D models. The 

immersion of  VR is another benefit that can be used to; help train responses in 

simulation type scenarios for example language teaching, or in finding out how 

you would respond when it feels real (as opposed to imagining it) – how would 

you respond if faced with an attacker with a knife, on paper as opposed to if 

you real feel like someone is coming at you. 

4. The immersion is also engaging and you can also place people 

in  different environments including fantasy ones. Put an ordinary task into a 

VR world and it becomes potentially more powerful for that engagement 

potential. 

5. Because VR comes at a time when we all carry smart devices on us – it also 

means that VR offers another medium with which to create, to be creative, to 

connect and to tell stories. All of which can be used for teaching and learning. 

VR is an extension, an expansion, an innovation on what we have already 

embraced (video, mobile etc) so we can expect to be easily accommodated into 

everyday use. 

JULY 10, 2016  

The role of the observer 
In the tutorial activity we have designed incorporating VR google cardboard 

headsets, one of the team members is an observer. 

The observer will primarily note when the communication between members does 

and doesn’t work effectively towards the team’s goals in the activity. They will 

also be led to notice elements of leadership and team awareness of each other. The 

observer will feedback to the team. 

This activity seeks to make students aware of, and help to develop, several key 

generic (overlapping) skills; team work, communication and critical thinking. 

http://blogs.uwa.edu.au/vrproject/2016/07/10/what-else-for-vr-in-teaching/
http://blogs.uwa.edu.au/vrproject/2016/07/10/what-else-for-vr-in-teaching/
http://blogs.uwa.edu.au/vrproject/2016/04/22/the-role-of-the-observer/


A team’s success in achieving their goal will depend on communication, 

leadership, team members awareness of each other and their mutual support of 

each other. The teams success in this activity will require some critical thinking. 

In the case of this activity –  almost a parlour game in style, it is not going to fully 

test or develop all aspects of communication, teamwork or critical thinking. 

However with an observer built in and time for feedback from the observer and re-

doing of the activity, there is the potential to maximise learning from the activity. 

APRIL 22, 2016  

So how will this VR tutorial help 

teach critical thinking? 
Google cardboard has made everyday virtual reality experiences possible. 

Combining the smart phone most people already have, with an inexpensive bit of 

cardboard (with lenses), to provide a pretty good immersive viewing experience. 

This means virtual reality can be used in the classroom. 

However the problem is that; 

1. VR is a personal experience. The user is quite cut off from those around them. 

It doesn’t make for a shared experience 

2. There is not much opportunity to interact with the VR environment (at least 

with affordable VR.) 

The VR learning experience that we are designing plans to spin these two problems 

into the solution for how to teach critical thinking. 

Students will work in small groups of 3-4. The group have an activity to undertake 

in a VR environment. Only one person will wear the google cardboard headset and 

be looking into a VR environment. One or two other people will be helping to do 

the activity but will not be able to see what the VR user can see. However they will 

have access to some information the VR user does not. The group needs to ‘put 

their heads together’ on the activity but as neither can see what the other can see – 

they must verbalise both what they can see and what they are thinking. This 

requires a high level of verbal communication and also; figuring out, thinking what 

somebody else might be seeing and thinking and pooling thinking/team think (aka 

critical thinking basics.) 

The isolation of the VR user forces the development of the communication and 

critical thinking skills. 

http://blogs.uwa.edu.au/vrproject/2016/04/22/the-role-of-the-observer/
http://blogs.uwa.edu.au/vrproject/2016/04/14/so-how-will-this-vr-tutorial-help-teach-critical-thinking/
http://blogs.uwa.edu.au/vrproject/2016/04/14/so-how-will-this-vr-tutorial-help-teach-critical-thinking/


The interaction the VR user wants to do in VR is forced to become interaction with 

their team mates. 

Another person in the team is an observer who takes no part in the activity… but 

that is another post. 

APRIL 14, 2016  

Thinking about thinking about 

thinking 
What is critical thinking? Apart from ‘an essential skill’ that all university students 

should develop. 

Critical thinking is a tricky beast to nail down. Words like; analyse, interpret, 

argue, question, evaluate come to mind. But it also seems to be about the ability to 

put complimentary skills together towards a new aim or combining knowledge and 

skill. And then there is the component of knowing one’s personal biases. 

So critical thinking is multi-faceted skill which can best be described as; active 

thinking, considered thinking or thinking about thinking. It is for those situations 

when you really do need to, ‘stop and think about it.’ 

 
thinking about thinking about thinking 
 

Tim van Gelder (2005) claims that when teaching critical thinking, students will 

need to have an idea of what they are trying to learn – so in other words they need 

http://blogs.uwa.edu.au/vrproject/2016/04/14/so-how-will-this-vr-tutorial-help-teach-critical-thinking/
http://blogs.uwa.edu.au/vrproject/2016/04/08/thinking-about-thinking-about-thinking/
http://blogs.uwa.edu.au/vrproject/2016/04/08/thinking-about-thinking-about-thinking/
http://blogs.uwa.edu.au/vrproject/files/2016/03/IMG_3597-229uaej.jpg


to have a grasp of what critical thinking is and how they might go about that –  to 

think about thinking about thinking. Van Gelder also points out that the students 

will need practice  and help with the transference of skills. 

In order to teach students some part of critical thinking, the tutorial incorporating a 

VR activity will attempt to incorporate these elements of; 

 students knowing what they are trying to learn – using discussion and scenarios 

 help with transference of skills – doing activities that highlights 

skills/strategies that can be transferred to other situations 

 practice – in a no risk playful situation 

Reference 

Van Gelder T. (2005) Teaching Critical Thinking: some lessons from cognitive 

Science, College Teaching 53:1 41-48 
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VR vs Apps 
Over the last few decades, there has been a lot of interest from education 

researchers in virtual reality. However, most research has focused on 3D worlds 

and games viewed on computers (reviewed in Merchant et al 2014), rather than 

immersive virtual reality experiences. 

We would expect the immersive experience to be more engaging for students, but 

it’s important to get evidence to demonstrate this in practice. A recent thesis 

(Hussein & Natterssal 2015) put this to the test by asking university students, high 

school students and teachers to compare the same application on a mobile phone 

app and in an immersive VR headset. 

Despite being more familiar with how apps work, most people preferred the VR, 

because it was more interactive. Participants said, 

“The experience was a lot better, I think with subjects as astronomy 

I can find it boring but VR makes it a lot more interesting and fun 

to learn. I really felt I was there and immersed.” 

and 

http://blogs.uwa.edu.au/vrproject/2016/04/08/thinking-about-thinking-about-thinking/
http://blogs.uwa.edu.au/vrproject/2016/03/02/vr-vs-apps/


”Since a lot of people learn better with emotions so here when you 

see the earth you can instantly associate it and might help you learn 

better, it’s really nice.” 

Not everyone preferred the VR though, as some students reported mild motions 

sickness: 

“I don’t like the 3D effects. For me personally VR gives me the 

same feeling of sickness.” 

Obviously more research needs to be done! 
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