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Abstract: In this workshop, we report and demonstrate the use of new emer-
gent technology in higher education. We present the example of Google Glass 
in a dentistry study programme at a Swedish University. The technology has 
been adopted for supporting the communication among teachers and students 
and to bridge the different places and spaces in which they study and work. 
With the explorative study, we want to illustrate the potential of technology and 
how it can be adopted for higher education. This implies a re-design of teaching 
and learning. Moreover, the empirical study shows that we need to radical think 
through our established concepts of ICT-enhanced, technology-enhanced learn-
ing ways from course-based learning into creative learning expeditions.  
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1 Introduction 

Information and Communication Technology (ICT) is more than just a tool. When 
using ICT, new forms of communication and new forms and new spaces for human 
interaction emerge, which on the other hand are always limited by the technology. 

The use of new and smaller devices for ICT, is increasing more and more and 
doesn’t stop in the front of our classrooms. Technological concepts such as mobile 
apps and wearable devices enter our ordinary daily life. The new devices are small, 
flexible and portable. Our “friends” can also appear in different kinds of cyborgs. 
There is no need any longer, to think of a separate and optional virtual world to make 
short visits by login-procedures. “We are probably the last generation to make any 
difference between being online or offline” (Floridi, 2007). Computing is really be-
coming wearable with Google Glass and become agents in our near physical envi-
ronments. What implications do this have, especially for teaching and learning? 

2 Wearable technology, Google Glass in Dental Education  

Google Glass belongs to the category of wearable technology and is a head-mounted, 
voice-controlled device that the user wears like a pair of glasses. Through the prism 



on the right side (eye), graphical supported information is projected for such things 
the user currently looks at; so-called augmented reality. In other words, the person 
sees the real world and in addition some further information. For instance, the user 
sees a street, and Google Glass projects the name of the street. It is also possible to 
take pictures, video filming, send messages, make phone calls, take notes, read and 
reply to emails, search for information and conduct video calls etc., all with voice 
commands. 

One advantage and difference of such a device is that you command it with the 
voice and have the hands available for other things. The device is meant to deliver 
additional information just-in-time for the user. There are also disadvantages. For 
example, it is not possible, for example, to browse for old emails. Since it is to easy to 
film the environment and take pictures and share it on social networking sites, just 
when blinking with your eye, the ethical standards are challenged and need to be dis-
cussed when using such wearable devices. When using wearable technology, the ethi-
cal standards and eventually new rules must be set (e.g., when and how to use such 
devices). 

 
Google Glass at Umeå University  
We started to integrate Google Glass as a device in the dentistry study programme at 
Umeå University in Sweden. In particular, we focused on those activities where den-
tist students have their clinical practice with the patients. In this project, we explore 
how Google Glass may facilitate the communication between the students and their 
teacher during the student’s clinical practices with the patient. 18 dentist students and 
one university teacher participated in the project.  
• Before Google Glass. The dentist students had patients in many different 

booths distributed around the place within a large hall. When a student needed 
help from the teacher, they wrote the number of the booth on a white board 
where they are located with their patient so the teacher would know, looking at 
the white board, that a student needed help with something. 

• With Google Glass. The dentist students have patients in a booth. The students 
use mobile devices (e.g., media tablets, iPads) and the teacher uses Google 
Glass to communicate with each other. The students send emails or a Google 
Hangout message to the teacher that describes where they are, in which booth 
and what they need help with. The teacher gets a notification through a sound, 
while wearing Google Glass that means that one of the students has sent a 
message. The teacher is then able to read the message through Google Glass 
and reply to the student by a voice message.  

The Google Glass device was useful for the teacher since she needed her hands for 
helping the students and their patients and could immediately reply to the other dis-
tributed students without interrupting her work. She could read the message in the 
front of her right eye and replied with a voice message.  
The main research question is: In what way may Google Glass and mobile devices 
facilitate the interaction and communication between the teacher and the students 
during the students’ practice with patients?  



3 Research methods 

In the winter semester from 2013 to 2014, 18 dentist students (8 male and 10 female 
students) and one female university teacher participated. Data for the study were col-
lected through course observations, group discussions with students, video recordings 
and an interview with the teacher. 

Interviews with the teacher referred to the teacher experiences on designing teach-
ing with Google Glass. The teacher interview took around 60 minutes. Here, we used 
the digital didactical design approach (Jahnke et al. 2013) to study the designs for 
teaching and learning when using ICT.  

In addition, during the course, there were 4 observation slots, 4 hours each. The 
observations were focusing on the working process and communication between the 
students and the teacher, for example, if students have to write on the white board 
instead of communicate with the teacher through the device, or if messages didn’t go 
through the different communication channels. In the end of each session the students 
reflected through video recordings on the work in their role of a future dentist, con-
cerning both dental and technical issues. 

In the study the empirical material was analyzed through an inductive thematic 
analysis (Ely, 1991) – teaching as social activity – and used the approach of Digital 
Didactics (Jahnke et al. 2013) particularly as a lens to view on how the digitizing of 
the communication through the Google Glass as a tool, since it was designed and 
implemented for this purpose. The incorporation of Google Glass into the education 
system is not a neutral process, thus the device contributes to and possibly changes 
and facilitate the interaction and communication between the teacher and the students. 
It was a study in the “wild” outside of a laboratory to explore what happens when 
teachers and students use wearable technology.  

4 First findings 

Both students and the teacher expressed that the communication between students and 
teacher has been better facilitated through the integration of mobile devices and 
Google Glass. The students expressed that it feels good not to leave the patient alone 
when they need help from the teacher. They also mentioned that they get help faster 
than before and specifically they get in contact with the teacher faster since the teach-
er is able to reply to the students messages directly from Google Glass regardless of 
where in the clinic the teacher is. From the teachers reply via Google Glass, the stu-
dents know when they can expect help, for example, soon or if they have to wait for a 
while and meanwhile can go on doing something else.  

The teacher in this study pointed out that it is possible to prioritize which student 
need help first due to the content of the messages sent via the mobile device to 
Google Glass. Before, when only the booth number was written on the white board 
and not what kind of help the student needed, it was not possible for the teacher to 
make a priority. The teacher also said that when helping a student it is possible to 
know if there are another student waiting for help or at least want to be in contact with 



the teacher since a notification of a sound is given when a message is sent. 
Although students and the teacher expressed that the communication is faster and 

better facilitated, some challenges occurred. First, sometimes when a student has sent 
a message to the teacher it takes longer than expected for the massage to arrive to 
Google Glass. That could make the students a bit insecure if the teacher has got the 
message or not. Therefore, it is important that the teacher reply to the student when 
the message has arrived. Secondly, both the mobile device and Google Glass is in 
great need of a wireless network that is working properly. When the signal is fluctuat-
ing the messages sometimes are not coming through. 

5 Discussion and conclusion 

We just started with using the emergent technologies in different contexts and set-
tings. Although, we already see some challenges and problems, we also see the ad-
vantages with such technology and that they can have a huge impact on our current 
understandings and the future design of higher education. The technical challenges 
are that wearable technology is in great need of wireless networks in order to work 
properly (infrastructure). The “social” challenges can be named as follows: 
• Support: Teachers should be able to have access to quick support so that they can 

design their teaching with technology. Such a quick support can be experts from 
the IT service or other teachers who have experiences with such IT. Otherwise 
there is a risk that the teachers do not choose to use new technology because of 
lack of support.  

• Time for teachers to play with new technology – getting out of established rou-
tines: It takes some time of practicing using new types of technology, for exam-
ple using voice command on Google Glass. That can be perceived as time con-
suming in the beginning and there is a risk that old routines seems to be easier to 
stuck to even if the teacher is experiencing the benefits of wearable and remote-
controlled technology.  

• A clear and visible purpose: A teacher needs to have a clear purpose for the tech-
nology, e.g., what it will support or facilitate. The benefit needs to be visible to 
the students, too.  

• New routines: Teachers must be prepared that the adoption of IT creates new 
forms of human interaction. Such an adoption into known work processes often 
generates the need to change old routines and/or adapt the work processes to new 
ways of working in higher education.  

• Flexible handling: A teacher needs to be flexible and have different solutions 
when technical problems occur; teachers become jongleurs of different design el-
ements; didactical, technical and sociotechnical solutions are required.   
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