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Abstract 

Digital technology in higher education is constantly evolving. Understanding the effects of 

digital technology is important for higher education institutions in order to make good 

investments of digital technology. Previous research has focused on learning, teaching or the 

organization and the relation between one of these aspects and digital technology, thereby 

missing a broader understanding of how materiality in digital technology affects higher 

education. In this study themed interviews were conducted at a veterinary education to 

collect data regarding the use of a multi touch medical display table in the organization. The 

findings show that materiality of digital technology affects all aspects of higher education if 

it is facilitated by the organization. The findings also show that the organization is vital to 

the incorporation of digital technology in teaching as well as learning and that already 

existing materiality in the HE organization needs to be analyzed to understand the potential 

effects of new digital technology.  

 

Keywords: Digital technology, higher education, affordance 

1. Introduction 

The use of technology within higher education (HE) changed significantly in the last decades. 

Predominantly analog technologies, such as whiteboards and handouts, has largely been 

replaced by digital ones, e.g. PowerPoint presentations, smartboards and online course 

platforms (Alavi & Leidner 2001). Given that this technological shift has been an ongoing 

process, it is likely that this trend will continue into even more advanced technology such as 

Augmented or Virtual reality. One example of this is the Microsoft HoloLens which is Microsoft 

latest augmented reality technology which they predict can create new possibilities within 

education (Microsoft, 2016). 

It is clear that technology has had significant impact on many areas of HE (Kirkwood, 2014; 

Jamieson, 2003; Brahimi & Sarirete, 2015). HE of today often rely on digital technology in 

order to conduct education, e.g. PowerPoint presentations or distribution of course documents 

through online education platforms. Implementation of digital technology has had impact on 

teaching processes as well as learning processes by increasing student activity in ways that 

analogue technologies did not (Kolb & Kolb, 2004; Zandvliet, 2004).    Thus, HE 

organizations need to provide necessary resources in order to enable these changes (Kirkwood, 

2014, Jamieson 2003). A review of current research indicates a focus on digital technology in 

relation to learning, teaching or the organization while advocating for social or material 

determinism. 

          Understanding the possibilities and constraints of digital technologies in all aspects 

of HE is important to better understand the challenges that digital technology of the future 

faces if it is to be incorporated in HE. New digital technology based on augmented or virtual 

reality is currently marketed as a potential leap in how education can be conducted. This 

becomes increasingly important for HE institutions to understand so that they can make a 

better evaluation about whether these technologies are worth the investment. This thesis will 
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focus on learning, teaching and the organization within HE while drawing on an Affordance 

perspective to analyze the implications of both social and material factors in order to answer 

our research question: 

 

 How does materiality in digital technology affect higher education? 

 

This thesis will contribute to research by providing rich insight into the impact of digital 

technology in higher education and by drawing on specific implications (Walsham, 1995) into 

how both social and material affordances in HE affects learning, teaching and the HE 

organization. By problematizing (Alveson & Sandberg, 2011) this particular field of research 

we can provide insights into how researchers can broaden their view of how research can be 

conducted within this field. Showing how material aspects interact with the broader context of 

HE we can gain a better understanding of how HE as a whole is affected by the implementation 

of new digital technology.  

In order to answer our research question this thesis reports on a qualitative case study on 

the use of digital technology in a veterinary education program at a Swedish university. The 

interviews focused on the respondents’ views and experience with their current digital 

technology, specifically a multi-touch medical display (MTMD) table (Sectra, 2016), as it 

related to learning, teaching and the HE organization. Finally, we will discuss our findings and 

reflect on the implication these have on potential future implementations of digital 

technologies in HE and further research in this field. 

2. Literature review 

Higher education institutions have increased their investment into digital technology which 

prompts a need to reflect on how this technology affects educational processes (Kirkwood, 

2014). There is a lot of research in this field that covers various aspects of higher education. 

One distinction in research revolves around two schools of determinism. The first is 

technological determinism research that argues that IT cause social change (Ibid.). The second 

is research that emphasizes social determinism, which suggest that the social context of higher 

education shapes IT components (Ibid.). We have also identified three main research themes 

which focuses on the different areas in higher education that is affected by digital technology. 

2.1.1 Digital technology and learning 

The first theme consists of research that highlights the role of digital technology in learning. 

Learning is a process which can include multiple approaches and be achieved by different 

methods. Hendel-Giller, Hollenbach, Marshall, Oughton, Pickthorn, Shilling & Versiglia (2011) 

argues that learning is a four step cycle that starts with gathering of information. The second 

step is about reflection on the information that has been gathered. The third step in the life 

cycle describes creation of new knowledge based on what an individual already know. The last 

phase in the life cycle is active tests where knowledge is tested in practice. Improved learning 

with the help of technology rests on identifying the type of learning that is supposed to be 

improved as well as how technology can improve it (Kirkwood, 2014).  
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The larger role of digital technology in learning have caused a shift from students being 

recipients of information in a traditional lecture setting into students being an active 

participant in the learning process (Zandvliet, 2004).  Technology of today also allows students 

to be active participants even when they attend distance courses (Heigh, 2004). However, even 

if students have a high level of IT knowledge it is important to remember that a high level of 

technological knowledge does not equate into an ability to learn efficiently with technology 

(Kennedy, Judd, Churchward & Gray, 2008). When students possess knowledge about how to 

use a technology it often leads teachers to take a backseat role, as students are expected to 

know how to teach themselves (Kirkwood, 2014). The expectation of students to be the driving 

force of technological change in the facilitation of learning is also problematic since students 

are subject to grading. This often leads students to prioritize a passing grade on the course 

rather than to strive for different learning methods (Kirkwood, 2014). An example of this is the 

study conducted by Downing, Lam, Kwong, Downing and Chan (2007) that identified student 

hesitation of using IT, namely a bulletin board, on a course site to discuss a group assignment. 

Because the discussions were visible to all students in the course there was a reluctance to 

discuss subjects that could help other groups. The competitive culture created by student 

grading hindered the use of digital technology and had detrimental effects on student learning. 

2.1.2 Digital technology and teaching 

The second research theme we identified regards the effects of digital technology on teaching 

processes. Previous research into the technological effects on teaching in higher education have 

focused on new possible teaching methods enabled by technical advancements in classrooms 

(Kirkwood, 2014). Kirkwood (2014) argues that a perspective focused on what can be done 

neglects the important aspect of how teaching can be enacted with the help of technology to 

improve learning. In his argument Kirkwood concludes that technological artifacts can be used 

in different ways by different teachers and that the main focus needs to be on understanding 

the outcome of technology use on learning. Kirkwoods’ arguments therefore mean that 

although the main impact of digital technology in HE is on the teaching process, the main 

challenge is to make sure the new teaching methods improves learning. 

Imhof, Scheiter and Gerjets (2011) study exemplifies one instance where different use of 

digital technologies impact learning. They conclude that dynamic visualization enabled by 

digital technology improve learning in comparison to static visualization that is presented in a 

sequential order, i.e. multiple pictures shown in sequence. However, static visualization 

presented simultaneously, meaning multiple images displayed side by side, had the same 

impact on student learning as dynamic visualization. Their result is an example of how a 

technology is used in the teaching process will affect learning. 

A common phenomenon in implementation of new digital technology in education is that 

teachers continues to enact the same teaching methods as they did prior to the implementation 

of the new technology (Kirkwood, 2014). Instead of adaptation of the teaching process by use 

of new technology, the technology is instead adapted to fit with current teaching methods. A 

lack of practical experience with new technology and an inability to keep up with technological 

change can discourage teachers and make them reluctant to try and incorporate new 

functionalities in their classes (Clegg, Konrad & Tan, 2000). Teachers need support and 



4 

 

knowledge from the organization about how they can incorporate and use new technological 

features in the teaching process (Jamieson, 2003).   

2.1.3 Digital technology and organizations 

The third theme that we identified in previous research is focused on digital technologies 

effects on organizations. When new digital technology is introduced, organizations will have to 

change structurally as well as culturally (Alavi & Leidner 2001; Kolb & Kolb, 2005). 

Furthermore, the current trend in education where on-campus education is substituted by 

Massive open online courses (MOOC) results in a need for even greater changes in higher 

education organizations (Brahimi & Sarirete 2015, Melton & Burdette, 2011). 

Kirkwood (2014) argues that within education organizations there is often a belief that 

technology is the force that drives organizational change. This is however not the case when 

technology is implemented without policy changes or acceptance by teachers (Kirkwood, 

2014). Instead the technology introduction tends to reinforce the current methods of teaching 

rather than stimulate new approaches (Kirkwood, 2014, Eriksmo & Sundberg, 2014). The idea 

that students and teachers will find new work practices simply by being exposed to new 

technologies would be an optimistic approach that most likely will not have the desired effect 

(Kirkwood, 2014; Lin & Ha, 2009; Alavi Gallupe & Brent, 2003; Kolb & Kolb, 2005). 

2.1.4 Problematization 

In this thesis we employ a problematization standpoint (Alveson & Sandberg, 2011). Given that 

technology has a multi-level impact on organizations (Tilson et al, 2010: Yoo et al, 2010; Yoo 

et al, 2012) we argue that research of technology in regards to only one aspect and a focus on 

traditional gap-spotting will only replicate set assumptions. Instead, problematization allows 

us to challenge the current hegemony in research and investigate whether the current approach 

is the most optimal.  

 As we have shown in this literature review there is three main research streams within 

digital technology in higher education which all play an important role. However, research into 

effects of digital technology only in regards to one aspect will cause important insights to be 

lost. Focus on one single area, such as learning may cause the researcher to oversee other 

factors that may influence learning from a teaching or organizational standpoint. It has been 

well established (Tilsonet al, 2010; Yoo et al, 2010; Yoo, et al 2012) that digitalization cannot 

be contained to affect only one level. Instead, digitalization will have multi-level effects and 

have to be understood from that perspective. Our standpoint is therefore that in order to 

analyze the effects of digital technology within higher education, one must understand these 

effects on all of these levels. Otherwise it may lead to black-boxing (Winner, 1993) which 

prevents researchers from observing the bigger picture. 

Drawing on previous research on the effects of digital technology on learning, teaching and 

organizations we can conclude that while much research has been conducted within these 

fields they tend to only focus on one aspect. The effects that incorporation of new digital 

technology has within higher education needs to be understood from all three perspectives. We 

will therefore in our thesis study all three aspects of higher education in order to understand 

how digital technology affects them and to what extent. Furthermore, by applying an 

affordance perspective we can investigate both material aspects of digital technology as well as 
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social aspects in the context of learning, teaching and the organization to better understand 

the connections between technology and the three aspects of higher education. 

2.2 Theoretical lens 

In this thesis we will use an Affordance lens in our analysis. The term Affordance was originally 

introduced by psychologist James Gibson (1977) which described an affordance as the 

possibility for action that is inherently present in artifacts regardless of whether a possible 

actor is aware of this possibility or not. However, the actor is a prerequisite for the affordance 

existence since the actors’ capabilities are necessary in order for it to be an interaction. 

Understanding the material and social factors in an affordance becomes important for 

organizations in order to identify possibilities for change and how it can be achieved to reach 

a certain goal (Markus & Silver, 2008). Lyytinen and Rose (2003) study of IT innovation 

concludes that IT can be a factor of influence in organizational innovation. They argue that 

technological progress is the main force that drive organizational change and that 

technological characteristics creates opportunities as well as limitations in organizations 

ability to change. However, they also acknowledge that social factors, work processes and 

services that interact with the technology need to evolve as well. 

Osch and Mendelson (2011) separates the term affordance into three types of affordances. 

First, the Designed affordances represents a developers’ view of planned affordances in the 

design of an IT artifact, these are the functions that the developer has in mind when designing 

the artifact. Second, the Improvised affordances which are the users perceived affordances. 

These affordances can be something that the designer had not intended but are nevertheless 

identified by the user. Third, the Emergent affordances which emerge from the artifacts even 

though they were not designed nor perceived by the designers or users of the artifact. The 

emergent affordances are often side effects, e.g. to create discussion or generate a positive 

working atmosphere. 

Leonardi (2011) in turn discusses affordances in organizations with a focus on 

individualized affordance, collective affordance and shared affordances. Individualized 

affordance is the affordances enacted by individuals in an organization while a collective 

affordance is enacted by a group of actors that collectively achieve a certain goal, even if their 

individual goals might differ (Ibid.). A shared affordance are when multiple individuals enact 

a shared affordance where all actors strive towards a joint goal and therefore uses new 

resources in coordination with each other. 

There is clearly a benefit to an affordance perspective when analyzing IT in organizations 

since both the material and social affect each other in interaction (Leonardi, 2013). However, 

a strict sociomaterial perspective where interaction in practice is the only unit of analysis 

makes it problematic to conduct an empirical study and draw any specific conclusion about 

organizational development since the action is situated in a static environment (Ibid.). In order 

to alleviate this problem, we argue for an ontological stance of critical realism - that materiality 

exists prior to interaction with a social entity (Ibid.). In this perspective, that materiality and 

material affordance are not the same thing (Ibid.). If an artifact has a certain function but it is 

not perceived by the user it is only understood as materiality, not as a material affordance 

(Ibid.). 
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This ontological stand enables us to analyze the use of digital technology in our specific case 

from an affordance perspective while discussing possibilities and constraints that material 

aspects of digital technology can have on the case organization and processes in higher 

education (Leonardi, 2013). The imbrication process of material structure and the social, 

cultural and rule bound organizational context shapes the afforded action while acknowledging 

the passing of time in an organization (Ibid.). As research indicates there is not always a 

correlation between design characteristics of technology and perceived affordances by users 

based on their knowledge and cultural context. However, a critical realism perspective allows 

us to discuss the afforded action in our case and the potential and constraints that the 

materiality of technology can have in time through its imbrication with the case organization. 

In order to study the effects of materiality in digital technology on higher education we will 

use Robey, Anderson and Reymonds (2013) definition of affordance as a lens in the analysis of 

our collected data before we discuss the results from a critical realist (Leonardi, 2013) 

ontological perspective. 

Robey, Anderson & Raymond (2013) defines affordances as possibilities enabled by the 

interaction of material and social aspects. They describe affordances as dependent on human 

actors and material artifacts. The definition of material aspects as described by Robey, 

Anderson & Raymond (2013) consists of physical artifacts such as computers, servers and 

networks. In addition to the physical aspect they also define intangible material aspects in 

digital artifacts that are represented by software and data. When we discuss material aspects 

we can refer to physical objects like a laptop, server station or other artifacts that you can touch 

and that have certain physical characteristics, e.g. weight and size. We can also discuss 

intangible materials in terms of what functionality a certain digital technology might have, i.e. 

what it can do. A software program like MS Word is not a tangible thing that you can touch, 

however it is a material aspect of digital technology that a human actor can interact with. 

The social aspects are defined by Leonardi (2013) which is also cited in Robey et als. (2013) 

definition. The social aspects are abstract concepts like norms, culture, rules, communication 

patterns, structure, processes, power etcetera. For example, a norm can consist of what type of 

technology that is usually used in an organization. An organization can support both Microsoft 

Windows and Mac OS and still favor one over the other. Rules on the other hand would be a 

set definition of which OS should be used. A culture is a general opinion at an organization. 

Some organizations will be skeptical towards new technology while others are more open, an 

example of different cultures. The communication patterns refer to how people tend to 

communicate, and with whom. Organizations can have a lot of communication between 

departments while other organizations do not. Structure and processes describe how the 

organization is organized and how tasks are performed within this structure. Power refers to 

who or what possesses power and how this power is enacted. 

This perspective enables a view of IT in organizations where both IT artifacts, the knowledge 

and capabilities of the actor, social practices and context of the interaction can be analyzed. By 

not using Osch and Mendelsons (2011) affordance definitions we limit our ability to investigate 

affordances that are enacted without being perceived by the actors or identified in the IT 

artifacts specifications. Furthermore, we also acknowledge that Leonardis (2011) definitions of 

individualized affordance, collective affordance and shared affordances could provide insight 
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into how affordances are enacted in the work process of the case organization. However, we 

argue that choosing Osch and Mendelsons (2011) or Leonardis (2011) affordance definitions is 

better suited in an observational study.  

3. Methodology 

It is important to understand the possibilities and constraints of digital technology in higher 

education in order to theorize about future incorporations of new digital technology. In order 

to be able to analyze material and social aspects and how they interact through affordances we 

need to understand the current material aspects in use in HE and the social perspectives of 

relevant actors in HE. To achieve this, we have conducted themed interviews (Kvale & 

Brinkmann, 2009) in a qualitative case study which allows us to contribute by drawing on 

specific implications (Walsham, 1995a) of the respondents’ interaction with current digital 

technology on learning, teaching and the HE organization. This further enables a contribution 

of rich insight (Walsham, 1995a) into phenomenons' that might not fit into these three 

categories. To remain open towards new categories and realizations we have adopted an 

interpretive perspective in our study which is suitable when investigating respondents’ 

perceptions (Walsham 1995a; Walsham 1995b, Miles & Huberman, 1994). 

 The choice of this particular organization was due to their familiarity with advanced 

technological solutions. One year earlier the organization had incorporated a multi-touch 

medical display (MTMD) table which allows the respondents to provide us with information 

about their experiences while interacting with the MTMD table. The MTMD table is also a state 

of the art technology which allows for an easier transition when we discuss implications for 

future incorporation of digital technology. Furthermore, even though we decided to study a 

veterinary education, there are many similarities to broader medical education.  

 In order to gain access to relevant respondents we adapted a snowball selection process 

(Bryman, 2011) where we contacted a senior lecturer at the veterinary education who provided 

us with further contacts that might be available for interviews. By using the snowball selection 

method, we could interview respondents that had experience in interacting with the MTMD 

table as well as experience with either teaching or studying at the veterinary education. Because 

of the limitations in the number of respondents that met these criteria we were limited in our 

control of the demographics represented in our study. This meant that five out of six 

respondents were female and only one of them represented a student at the university. This 

demographic will have to be taken into consideration in our analysis when speculating about 

potential implications based on the demographic. 

After initial contact with the respondents, we visited the case university in order to conduct 

the interviews as well as to better understand the respondents work environment. Upon this 

visit we got an initial presentation of the MTMD table and interviewed five respondents. The 

final interview was conducted by telephone the following week. Information about the 

respondents can be found in table 1. 
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Jeff  Diagnostic imaging teacher & Practitioner 

Lisa  Anatomy Lecturer & Researcher 

Sarah Diagnostic imaging teacher & Researcher 

Sophie Former veterinary student 

Maria Anatomy lecturer 

Annie PhD Student & Assistant lecturer 

Table 1, Note that all medical terms refer to veterinary medicine 

     During the interviews we used a themed (Kvale & Brinkmann, 2009) interview guide with 

questions about the respondent's perception of current digital technology in use in the 

veterinary education, their view on learning, teaching, the HE organization as well as what role 

the current digital technology have in the three aspects of HE.  The questions were formulated 

so that the respondents would talk about both material aspects of current digital technology as 

well as social aspects that might influence the interaction with the technology. This would allow 

us to adapt the affordance perspective in our analysis and discuss the interaction of both 

material and social factors in the current context. The themed interview guide also allowed for 

additional questions if we felt that there were information gaps in the respondent's answers 

(Bryman, 2011). Some questions were also skipped if we felt that the respondent had already 

talked about that particular topic in relation to another question. The interview guide can be 

found in appendix 1. 

3.1 Data analysis 

The data collected from the interviews were analyzed through qualitative content analysis 

(Bryman, 2011) and relevant quotes were highlighted. Each paragraph was then shortened and 

inserted into a table before receiving a code and a category based on the main topics of interest 

in this thesis. The categories consisted of learning, teaching, the organization, material aspect 

and social aspect. An example of this table can be found in table 2. 
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Sentence Condensed 

sentence 

Code Category 

It will easily happen that 

some are active while others just 

stand there and watch, leading to 

that they lose some learning 

since they are not up there and 

swiping the picture. So six to 

eight persons, no more is the 

optimal number. After that it is 

more of a demonstration but in 

order to learn I think it is 

optimal. 

It easily 

happens that some 

are active while 

others just watch. 

Six-Eight persons 

are the optimal 

number 

Active 

students 

Learning 

When we are dissecting, it is 

a large cost to purchase, then it 

used and cut into, after that it is 

thrown away. It costs money. I 

understand that this (HoloLens) 

is not free either but.. I don’t 

believe that it will fully replace 

but it can definitely serve as a 

compliment and I think you can 

reduce the amount of dissection 

material with this type of 

technology, absolutely. 

It cost money to 

dissect. 

Technology might 

be a complement 

that reduces 

dissection 

material. 

Technology 

to save 

resources 

Organization 

The MTMD table is, it is 3D 

but it is also one dimensional. 

Like, you can’t go and stand 

behind it and view it from that 

angle, if someone wants to 

watch from that angle. 

The table is a 

flat surface, does 

not allow other 

viewing angles. 

Flat screens 

& 3d 

Material 

Aspect 

Table 2: Example of coding 

During analysis we remained open to information that did not fit into the pre conceptualized 

codes that could yield interesting results (Bryman, 2011) and could contribute through rich 

insight (Walsham, 1995a). Since it is beneficial to do several iterations of coding to reduce the 

risk of missing important information (Bryman, 2011), the initial analysis was conducted 

separately by both researchers. This choice was made so that we would not influence each other 

in an initial analysis of the data and overlook valuable information. Our separate data analysis 

was then compared and discussed before it was combined into one agreed upon analysis. 
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3.2 Case description 

This study was conducted at an agricultural University in Sweden. The university specializes 

in many different fields such as forestry, cultivation of plants and animal care. The department 

that we studied was the faculty for veterinary medicine and animal sciences. This faculty 

provides education that focuses on animal care such as veterinary medicine or animal nurses. 

The faculty provides courses in undergraduate, graduate and PhD levels. 

On our visit at the university we were given an initial tour of the building. We were briefed 

about their current digital technology and how it is used in education. The main focus of the 

initial tour was to show us the MTMD table that were recently implemented in their 

organization. One of our respondents, Lisa, explained the features of the MTMD table as well 

as how it has been used in the educational program. We proceeded to test the MTMD table 

ourselves and familiarize us with its basic functions. This introduction enabled us to adapt our 

interview questions to better suit the functionality of the MTMD table. It also enabled us to 

better understand what the respondents talked about when they were explaining certain 

functions which they used or actions they had performed in their interaction with the table. 

The MTMD table (Sectra, 2016) is a 3D rendering table (see figure 1) that can be used to 

examine 3d-scannings of bodies, in this case animals, in a three dimensional space. The 3d-

scan is projected onto a screen that shows the 3d model in question. It is important to note that 

while the table can show 3d-scannings the screen does not have 3d functionality and is similar 

in nature to a standard computer or TV-screen, albeit a very large one. The table enables the 

user to scale between layers of the animal to enable observation of internal organs and 

structures. This interaction is mostly done by touch screen. However, mouse and keyboard is 

also available. Some of the functions included presets that focused on different parts of animal 

anatomy as well as the ability to rotate and cut the 3D rendering through commands on a touch 

screen. At the time of our visit the MTMD table had models of mammals, birds and fish.  

 

Figure 1, The MTMD Table 
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3.3 Methodology reflection 

Even though we as researchers have tried to remain neutral to our results there is always a risk 

that our own experiences and opinions may have had an impact on our interpretation of the 

results (Bryman, 2011). We chose to record our interviews with mobile phones and tablets. 

These devices may seem less intimidating than a Dictaphone but could still impact what the 

respondents wanted to talk about in the interviews (Bryman, 2011). 

The interviews in this thesis were conducted in Swedish and later translated into English 

which may have caused some information to be lost. We have strived to translate the included 

quotes correctly but there is always a risk of losing information when translating data material 

(van Nes, Abma, Jonsson & Deeg, 2010). We chose to conduct the interviews in Swedish since 

it was the native language of the respondents and would allow the respondents to express 

themselves more freely. 

 Interviewing the respondents about their work can involve sensitive information which 

require ethical considerations (Walsham, 2006).  We have tried to provide enough information 

of the case in order to clarify the context while at the same time protect the anonymity of the 

respondents (Ibid.). This thesis followed the guidelines set by Vetenskapsrådet (2002). In our 

study all names of individuals have been removed or replaced with pseudonyms in order to 

keep our respondents anonymous. The respondents were informed prior to the interviews that 

they may at any time leave the interview if they so desired. In addition, we informed the 

respondents of the purpose of our study. Finally, the respondents were informed that the 

recordings and transcripts of the interviews would not be used in any other purpose than this 

thesis. 

4. Findings 

This chapter is split into six sections. The first two sections present the analysis of material and 

social aspects of affordances in the interview data. The subsequent three sections contain 

analysis of data in which respondents talked about the three aspects of higher education that 

we identified in our literature review; learning, teaching and the organization. The final section 

is an analysis of insights or connections in the respondents’ views of the three aspects of higher 

education and the two aspects of affordances provided by our theoretical lens. 

4.1 Material aspects 

Annie, Jeff and Maria all discussed the importance of active students during exercises. They 

had experienced problems when incorporating the MTMD table in their teaching since, in 

general, only one or two students interacted with the table while the rest of the students stood 

by and watched. They felt that reducing the size of the student group would help with this 

problem. This is a clear reference to the physical shape of the MTMD table and the limited 

space that can be occupied around it. In order to actually interact with the MTMD table you 

have to stand right next to the table so that you can reach the entire touch screen. The 

respondents’ discussion of how the MTMD table constrains students’ ability to stay active 

during class indicate that they have not figured out how to best use the table to enhance 

students learning. They clearly perceive material aspects of the table in terms of software and 
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its ability to present information. However, the physical shape and size of the table limits how 

those functions can be utilized in practice. 

 The physical size of the MTMD table also limits its flexibility. The table is equipped with 

wheels so that it can be moved. However, the size of the table makes it cumbersome and in 

reality it is pretty much restricted to the room in which it is placed. This affects the possibilities 

of teaching methods since students and teachers that want to interact with the table have to go 

to the particular room of the MTMD table. Students that attend courses off campus or want to 

study at home cannot gain access to the MTMD tables’ functions. The practical nature of the 

education also limited the students’ ability to study at home. The respondents did however 

speculate in the possibility of wearable devices that could enable students to access similar 3D 

functionality that is available in the MTMD table at home. When discussing possibilities with 

the Microsoft HoloLens Lisa argued that students would appreciate the ability to access the 

MTMD table at home either through wearable glasses or a tablet. She felt that current online 

learning platforms did not present any functionality except the sharing of documents and 

simple communication. In her answers she indicates that the ability to access functionalities 

similar to those presented in the MTMD table could encourage greater cooperation between 

students when conducting off-campus education. Cooperation between students through such 

technology would however require material aspects in the software that allows for student 

communication in real time and a shared view of students’ interaction with the presented 

visualization. 

 Three of the respondents discussed the need for digital technology to be easy to use. Lisa 

argued that people in general give up earlier than they did in the past when they try to learn a 

new technology. Maria and Annie in turn commented that learning how to use the MTMD table 

was difficult. The respondents indicated that the functionality of the MTMD table was not 

easily perceived without practical experience. It was not self-evident what the user could do 

just by looking at the information on the screen. Lisa, Maria and Annie argued that digital 

technology in general and the MTMD table in particular should be easy to use in order for 

people to be willing to interact with the table. However, we argue that the willingness to learn 

the functionality of the table and the arguments that digital technology should be easy to use 

is in reality a matter of finding the time to learn the material aspects of the technology. The 

respondents’ perception of what is difficult to learn is based on their own experience with 

similar technology. They also acknowledged that practical experience with the MTMD table 

was the best way to learn its features. If the functionality or software in the MTMD table was 

too complex, that would not be the case. Sophie and Lisa also described possibilities to link the 

MTMD table to a patient database and an x-ray archive. They argued that it would be of great 

benefit to combine multiple features and digital technologies into one device since it would 

save time that otherwise would be spent switching between devices. Expanding the material 

aspects of the MTMD table to incorporate more functionality could create a more complex 

materiality in the MTMD table. But in that particular case it was not seen as a negative since it 

could reduce the respondents invested time each day when accessing information on different 

devices.   

 The material aspect that the respondents referred to the most was the MTMD tables’ 

ability to display 3D imagery. All six respondents talked about this feature and perceived it as 
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a useful aspect of the table. In their discussion of 3D imaging in digital technology it was always 

connected to potential benefits in learning and how they could utilize 3D imagery in their 

teaching methods. Maria argued that 3D imagery was a necessity in order to help students 

understand anatomy. 

I believe that a 3D image is a must, as simple as that. A 3D image, or that you get 

to see it in real life. A flat image can probably never replace that, not entirely 

anyway. - Maria 

The MTMD tables’ 3D image capabilities were mentioned more than any other feature which 

indicate that they really perceived that it could be useful in the case education. Another aspect 

which became apparent from our interviews was that the 3D functionality was the material 

aspect of the MTMD table that was the most different compared to the material aspects of any 

other digital technology at the university. This could be a reason as to why the respondents 

repeatedly referred to this material aspect of the MTMD table and did not mention other 

material aspects, e.g. the touch screen. 

To summarize the respondents’ discussion of material aspects, the data analysis reveal that 

the respondents described multiple material aspects of digital technology. This included the 

physical aspects of the MTMD table in terms of size and shape as well as physical constraints 

of the on campus rooms in contrast to off campus locations. They also focused on software 

characteristics and functions of digital technology as well as the importance of materiality that 

is easy to use and to learn. The multiple material aspects of digital technology also regarded 

how materiality of different digital technology is present in the university context, e.g. x-ray 

archives as well as the MTMD table. 

4.2 Social aspects 

When the teachers reflected upon their own knowledge of digital technology in general Annie 

speculated that her familiarity with the technology would not become sufficient until she was 

forced to use it. Regarding the MTMD table Jeff did not express the same concerns, mainly due 

to the fact that the software in the table was very similar to the software he already used in his 

everyday work. 

 Currently there were no set requirements regarding the MTMD table. The students were 

not required to use it even though they were encouraged to do so. Likewise, teachers were not 

required to use the table in their teaching. Since there were no set rules or even any established 

norms around the usage of the MTMD table it will likely have an impact on how much it is 

used. 

 In our interviews the respondents indicated a positive attitude towards digital 

technology. Lisa did for example say that technology was extremely fun while Sarah and Sophie 

also outright said that the MTMD table contained an aspect of fun. None of the respondents 

expressed that the MTMD table had negative effects on their organization. From our data we 

can identify a culture that is very positive towards new technology and a culture that wants to 

incorporate new technology into their education. The negative aspects that were mentioned in 

this regard tended to focus more on lack of time or knowledge than the fact that the MTMD 

table itself posed a problem. 
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 Jeff and Maria pointed to the importance of students being active in their education. 

What they meant by this is that the students should not be passive recipients of information or 

just watch other students interact with the MTMD table. Instead they claimed that if the 

students remained active they would improve their learning. Sophie also echoed this sentiment 

by claiming that it is important to have discussions with other students as well as teachers. Lisa 

also emphasized the importance of discussions as she hoped that the MTMD table would lead 

to more in depth discussions when she interacted with the students. These views of how 

communication should be conducted indicate a communication pattern that is striving towards 

discussion rather than unilateral communication that is prevalent in lectures. However, while 

the need to have active communication between teacher and student was mentioned multiple 

times the same thing cannot be said for communication between teachers. Lisa said that they 

did not have any time allocated to discuss education with other teachers. The lack of this 

specific style of communication could trickle down and have detrimental effect on student-

teacher communication as well. 

 The rules for how to conduct courses were only governed by the course syllabus 

documents that the teachers had to follow. Even though this put some requirement on the 

teachers the syllabus was written in broad strokes. Annie expressed that the syllabus allowed 

for a lot of individual creativity of how to teach a course. The course syllabus is therefore one 

out of two factors that had power influence over the teachers, the other being money. Since the 

syllabus was worded in broad strokes, the power influence it has on the teachers is limited.  

 Sarah and Jeff expressed that they felt inferior to students when using technology such 

as the MTMD table. Lisa also stated that children seem to have the easiest time using the 

MTMD table. She described that on one hand children and young students had a more intuitive 

way of interacting with technology than she did herself. On the other hand, she also claimed 

that younger individuals showed no fear or reluctance of trying while older individuals were 

more cautious towards the table. This shows that the teachers at the university believe 

themselves to be technologically inferior to the students. Sophie, who was a student, was even 

described as the one with the most knowledge about the MTMD table. 

In summary, the respondents described several social aspects. The respondents described a 

culture at the university which was positive towards digital technology. Digital technology was 

also believed to create a communication pattern which make students more active and 

stimulate interaction between teachers and students. In addition, the teachers described a 

perceived power imbalance regarding technical knowledge of the MTMD table when 

comparing themselves to their students. The only rules that the respondents mentioned was 

the course syllabus which did not require them to use the MTMD table. 

4.3 Learning 

When discussing technology’s influence on learning some of the respondents argued that 

technology in itself does not equate to student learning. Sarah discussed that using the MTMD 

table might not in and of itself lead to anything and that it was her job to make sure that it 

actually improved student learning. 

Moving into actually using it (the MTMD Table) in teaching and actually seeing 

that it contributes to increased understanding, increased learning, retained 
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knowledge. Then a lot more is required than just placing a table in a corner -

Sarah 

Lisa also expressed a worry that digital technology which enables a combination of visual aid 

and theoretical knowledge might be perceived as positive by the students while also being a 

detriment to learning. She argued that reading a book and putting more effort into the 

acquisition of knowledge makes it last longer than if you easily access it with a digital device. 

Lisa did however perceive a potential of using technology in conjunction with traditional 

teaching methods in order to improve the traditional aspects. She believed that this lead 

to more in depth discussion while dissecting since the students would be better prepared 

for what they would see in the dissection hall.  

When discussing the MTMD table Sophie highlighted that using different methods and new 

digital technology can improve learning because it provides a break from the normal routines. 

She also argued that the MTMD table was fun to use and that it stimulated creativity. In 

addition, Sarah indicated that the fun factor of using new digital technology instead of scrolling 

through books could be perceived as a positive. She did however raise a warning flag about 

confusing a fun activity with gained knowledge.  

I think it (the MTMD Table) can help in different ways, then again it is always 

fun with something that is stimulating, new and exciting compared to just 

browsing literature but one should not be fooled into thinking that something 

that’s stimulating and fun will always lead to retained knowledge. - Sarah 

Even though Sophie found the MTMD table to be fun to use she also pointed out that when 

faced with a task involving the MTMD table her primary focus was not on learning the 

functionality of the table, which in turn might affect what she could gain from using it, but on 

gaining a passing grade in the current course. 

 When discussing different types of learning Lisa, Jeff and Sarah emphasized the 

importance of understanding how to learn. Diseases and conditions may look different on 

different patients, something the student must understand. The student must also learn to 

not only gather knowledge but also critically examine the information they gather. Jeff 

argued for the importance of this so that students continue their learning even after their 

education. 

I think, the purpose is of course is that they gain knowledge and understand the 

concepts. Because in a veterinary education they need knowledge, they need 

anatomical knowledge but they also need an education that makes them keep 

educating themselves in the future as well. They need to learn how to learn. - Jeff 

Maria, Sophie and Jeff identified potential in the use of 3D technology in their educational 

programs with students learning anatomy. The MTMD table was seen as a tool that facilitated 

learning of anatomy in a different way than through traditional 2D imagery. The main problem 

with not having 3d imagery seemed to be the lack of a holistic viewpoint that hindered 

understanding of how things related to each other. Sophie did however state that she believed 

2d images were easier to learn from. 



16 

 

 When describing their use of the MTMD table both Maria and Annie argued that even 

though the table is able to display 3d imaging, the screen of the table remains flat which 

excludes depth perception as well as the human tendency to move ones’ head to get a different 

view of an object. Sophie however argued that this very feature was a positive one since the 

whole group would see the same thing, regardless of their physical position, as long as everyone 

could see the screen. The fact that the table is flat can from a learning perspective have different 

effects for different people. Some may have more trouble translating the flat image of the 

MTMD table into a three dimensional figure which will impact their learning process. 

Maria and Jeff highlighted the importance of active students and found both limitations 

with current digital technology and possibilities with wearable digital technology. They 

mentioned that the MTMD table easily led to some students being inactive since only one or 

two individuals actively interact with the table while others remain passive observers. This was 

perceived as detrimental to the learning process since active students were perceived to be able 

to learn more than inactive students. And while Maria acknowledged that not everyone needs 

to be able to touch the MTMD they need to interact with their fellow students. Maria therefore 

claimed that no more than eight persons should use the MTMD table at the same time. 

It is clear that learning is understood in many different ways. There is a concern that digital 

technology only provides easy answers and novelty functions rather than being able to 

stimulate learning. Many teachers emphasized the importance of students to remain critical 

and to stimulate students into lifelong learning. The way towards this goal is not clearly set. 

However, the overall theme in the data clearly indicate that the respondents’ view digital 

technology as a tool to reach a certain goal. The respondents also indicate that adaptation of 

digital technology to better suit the desired learning outcome is one of their main challenges.  

4.4 Teaching 

Upon discussing the influence of technology on teaching methods, multiple respondents 

perceived digital technology as a tool to help students learn. When they discussed digital 

technology all of the respondents ended up discussing how it could be used to impact students’ 

ability to learn. Sophie described digital technology as a tool that can be used to make it easier 

to learn new information. This could according to the respondents be achieved by the 

technology, either by enabling students to learn in new ways or by facilitating the teachers’ 

ability to present knowledge to students. The role of the teacher will in such a case become that 

of a facilitator of digital technology usage and to help students understand how they can 

interact with digital technology, what they should focus on and how it can improve their 

learning. Sarah emphasized this aspect and argued for the importance of making the students 

understand the educational benefits new digital technology have on their education. 

The education conducted in the case study organization and its tendencies to favor practical 

elements such as dissections of animals was however seen as a hindrance in incorporation of 

digital technology in teaching methods. Lisa argued that it would be easier to incorporate 

technology in a class that studies theoretical concepts rather than in a class that practices on 

physical animals. 
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Had it been so that we did not have as many practical exercises and only lectures, 

then I believe it would have changed more. Because as a teacher you control a 

lecture in a totally different way than you can control a practical exercise - Lisa 

When discussing digital technology in teaching methods, the respondents often argued for the 

possibilities and constraints of new digital technology based on the current teaching methods 

that were in use at the time and how well digital technology could fit those methods. 

Annie did however envision a possibility to combine use of the MTMD table with 

practical exercises in order to do a follow up on the topics which were discussed when using 

the table during the practical exercise. That way she could still conduct a practical exercise 

in the same way as she had always done but still utilize the MTMD table. Annie further 

argued that a change in teaching methods depends on which teacher it is and their 

willingness to forego their traditional way of teaching. Lisa also reflected on the need of 

practical exercises in the education while also speculating about the resulting cost of not being 

able to find a technological alternative. She argued that being able to substitute the practical 

exercises in the teaching process and lowering the cost of procuring animal specimens would 

be of great benefit to the organization. 

Lisa also commented that the MTMD table provides help in overcoming fears later on in the 

education when it is time to dissect dead animals since some students are reluctant to cut in 

dissection materials from fear of ruining the sample for their fellow students. She claimed  that 

the ability to do virtual cuts on the MTMD table beforehand would make the students more 

secure when in an actual dissection situation. Lisa further argued that such possibilities are 

reliant on the how digital technology could be used in the teaching process to resemble the 

traditional practical exercises. However, even though she could see a benefit of finding a 

technical solution she could not envision a technical solution that changed the current teaching 

method. Sarah on the other hand speculated that the MTMD table could enable a shift in 

teaching methods. One possibility she identified was how the MTMD table enabled more time 

for students to conduct exercises without teacher supervision that normally is required during 

practical exams. However, she did not indicate that a new teaching process enabled by the 

MTMD table would replace any current teaching methods. Instead her arguments suggested 

that any new possibilities should be conducted as an additional teaching session that could be 

added to the current curriculum. 

To summarize, the respondents emphasized that digital technology should enhance their 

teaching methods to improve the learning outcome. They also argued that one teaching effect 

of digital technology is that they need to teach students how to interact with the technology to 

improve their learning. Furthermore, the respondents argued that the use of digital technology 

is sometimes constrained by the course subject. Our respondents exemplified veterinary 

medicine courses where the student have to interact with actual animal specimens.  

4.5 Organization 

During the interviews all of the respondents discussed the complexity of incorporating new 

digital technology in the organization. Maria noted that even though the MTMD table is 

available to be used in lectures it is not as simple to actually incorporate it in practice. Several 

respondents acknowledged this problem as they described the long process of designing 
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courses in the university program. In order to incorporate the MTMD table in practice they 

needed to prepare exercises specifically for the table and that required a lot of administrative 

work in preparation for a course. Maria described some of the administrated work that were 

necessary: 

It has to be so long before we have this course exercise (the preparation) because 

it has to be included in the schedule, and the schedule have to be out a long time 

before… it’s a chain that is very long. Sometimes almost a year. When you are 

standing there and doing something you think that ‘this could be done in a 

different way if we could do it with the MTMD table, and that plants a seed about 

how we can do it in a year with next year’s students. - Maria 

Jeff also noted that the time it takes to incorporate new teaching methods in a course depends 

a lot on what course you are trying to change. He further added that it takes an even longer 

time if the change affects the entire educational program structure. The common theme that 

emerged from the respondents was that the sheer size of the organization made it difficult to 

change anything. There were a lot of parameters that needed to be taken care of. Annie 

summarized it well when she acknowledged that change is happening around us all the time 

but that the organization “...is not an easy ship to turn around.” Sarah argued that current 

courses and program designs might be hard to rework since they are already slimmed down 

and fitted for what the students need to learn. 

 The aspect of time was a recurring theme in the respondents’ answers when they discussed 

new digital technology. Both Lisa and Sarah felt that they lacked the practical experience of 

working with the MTMD table that they needed in order to be comfortable in how they could 

incorporate it in their daily work routines. However, neither of them believed that they would 

have the time to learn the functionality of the table. When asked about how she had learned 

the things she did know about the MTMD table Lisa answered that she had learnt the majority 

of the tables’ functionality in her spare time. In line with the administrative and organizational 

complexity that constrained the incorporation of the MTMD table in courses the respondents 

lacked allocated time to learn the functionality of the table. Annie expressed a concern that she 

did not have sufficient knowledge about the MTMD table and described it as something that 

she would eventually have to face. She also noted that only when being forced to use the table 

in her education would she actually find the time to learn it properly since time was always in 

short supply. Both Lisa and Sarah also mentioned that in the end it will always become an 

aspect of cost. In order to allocate time in the organization for teachers to learn the 

functionality of new technology there has to be money set aside for that purpose. However, 

there seemed to be two ways in which the respondents discussed financial costs and benefits 

of new technology. When viewed short term the cost of implementing and learning new digital 

technologies functionality were discussed, but when viewed long term some benefits were 

perceived. Maria speculated in the possibility that implementing digital technology could 

replace some of the practical dissection of animals which could save money since that would 

decrease the cost of acquiring dissection material. 

 The respondents also indicated that the functionality of new digital technology that greatly 

differs with current digital technology in the organization have greater impact since it requires 
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a new support structure. When questioned about AR technology both Jeff and Lisa argued that 

the in house knowledge of the IT department would not be able to handle support of augmented 

reality based technology. Jeff believed that the organization would have to hire specialist 

knowledge from outside of the organization. Lisa meanwhile argued that there should at least 

be some staff that had responsibility to learn the necessary qualifications. Sarah noted a 

previous example when the university board underestimated the required knowledge needed 

in the IT department when they were ordered to provide IT support for Apple devices. The 

knowledge in the IT department was heavily tilted towards Windows devices which caused a 

lack of support for Apple devices in practice. 

 During the interviews only one respondent mentioned the possibility of students to study 

off campus thanks to digital technology that were currently used at the university. Sarah 

discussed students’ use of online platforms which allows students to choose if they want to 

attend classes at the university or study at home. The current program design that heavily 

favors practical exercises and hands on learning with the help of models of animals or 

dissection material might explain why the respondents often discussed design of courses based 

on what is conducted on campus. However, this is not something that can be said with great 

certainty. 

In this section the respondents repeatedly alluded to how the organization dictated what 

they needed to do in their daily work routines. They described an administrative structure of 

paperwork and planning of courses as well as an IT support structure that could help them in 

their use of digital technology. The respondents indicated that the complexity of the 

organization and the administrative work left them with limited time that could be spent on 

learning and adopting digital technology.                                         

4.6 Connections 

Even if the respondents viewed new digital technology as positive they often questioned how it 

would benefit the students. Some respondents argued that while the material aspects of the 

MTMD table provided new possibilities in their teaching methods it might not equate to 

additional value for the student. The respondents expressed that many of the functions that 

the MTMD table provided only aimed to replicate current teaching methods rather than 

facilitate new ways of learning. This indicate a strong connection between material aspects, 

teaching and learning. The respondents were not interested in learning a new technology only 

to achieve the same results. 

There is also a connection between the perceived ease of use and the time that the 

respondents have to learn digital technology. In the material aspects section, we described that 

the respondents felt it was difficult to learn what they could do with the MTMD table. However, 

when analyzing the data more closely we conclude that a lack of time to learn how to use the 

MTMD table was a larger issue. This indicates a connection between the large amount of 

administrative work to change the respondents teaching methods in a course and the lack of 

time they feel they have to learn the functionality of the MTMD table. The respondents 

indicated that the large organization caused constraints on how fast changes could be made 

and that the current structure left little room for exploring new possibilities. 
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5. Discussion 

Drawing on Robey et als. (2013) definition of affordances we have studied a higher education 

organizations use of digital technology. We have identified material as well as social aspects 

and analyzed their connections with learning, teaching and the case organization. In this 

chapter we will highlight our three main contributions and discuss how our findings relate to 

previous research within the field.  

First, our study indicate that material aspects of digital technology afford new action in all 

aspects of HE over time if it is facilitated by the organization. In accordance with multiple 

studies (Kirkwood, 2014; Lin & Ha, 2009; Alavi et al, 2003; Kolb & Kolb, 2005) our analysis 

concludes that simply implementing new digital technology does not afford new work 

processes in education. The involvement of the organization is imperative because any changes 

to teaching or learning using material aspects of new digital technology is likely to fail if it is 

not supported by the organization. The respondents acknowledged that organizational aspects 

such as administrative structures were one of the main factors that limited their ability to 

interact with the MTMD table. Our respondents argued that they saw possibilities to utilize the 

MTMD table to create new teaching methods as well as potential benefits to students’ ability 

to learn. However, they argued that the HE organization had not allocated the necessary time 

that the respondents felt they needed in order to enact these afforded possibilities.  

Second, researchers must analyze material aspects of both new digital artifacts as well as 

material aspects that already exists in the HE context in order to understand the possible 

effects of material aspects in new digital technology. When the respondents talked about the 

MTMD table they referred to multiple material aspects. They mentioned physical aspects such 

as the MTMD tables’ size and the shape and location of the classroom as well as material 

aspects of different IT-systems at the university that could improve the functionalities of the 

MTMD table if they were interconnected. The respondents also indicated that implementation 

of a new digital technology which greatly differs in materiality from already existing digital 

technology in the organizations causes even greater challenges for the organization. The 

respondents for example doubted that their IT department could handle support for AR 

technology since they struggled with supporting different operating systems of laptops. 

Material aspects of new digital technology might require greater changes in the HE 

organizations IT support structure depending on the novelty of these material aspects. 

Third, research into the effects of digital technology in HE needs to focus on all aspects of 

HE. As we stated earlier we want to challenge assumptions within this field (Alvesson & 

Sandberg, 2011). One such assumption is that technology within HE can be studied from only 

one aspect. We argue that this is an assumption that has been prevalent within this field and 

that hinders a deeper understanding of the effects of digital technology in HE. In order to move 

forward scholars will have to understand the effects of digital technology in regards to all 

aspects of HE. 

We have in our study concluded that new digital technology in higher education can 

facilitate new affordances in learning, teaching and the organization. Although some aspects 

which previous research deemed as important to successfully incorporate new technology were 

met, it did not translate into new enacted affordances. Even though some aspects were realized 

there were other factors that prevented the imbrication of the new digital technology. When 
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researchers only focus on one of these aspect and its relation to digital technology they tend to 

black-box (Winner, 1993) the other two, thereby glossing over the bigger picture. Research that 

focus on technology in HE often tend to focus on either learning or teaching while 

organization-oriented research is scarce.  

 The MTMD table at the case organization had been in use for less than a year when we 

conducted our study. The novelty of the technology was noticeable and the respondents 

seemed to show a certain pride in having this kind of technology, something they were quite 

unique in having as a veterinary education at that time. Our study reaches many of the same 

conclusions as previous research in our analysis of specific aspects regarding the success of 

implementing new digital technology. In line with Leonardis (2013) research, imbrication of 

the MTMD table appeared to happen gradually over time when the respondents learned more 

about the functionality of the table as well as how they could use it. The respondents' 

incorporation of the MTMD table into their teaching goals rested on multiple necessary factors. 

One important aspect was that they needed to figure out how to use the MTMD table to 

improve student learning. The respondents’ discussions about how to use the MTMD table 

instead of what they could do with the MTMD table strengthens Kirkwoods’ (2014) arguments 

that also emphasizes the importance of this distinction.    

Jamieson (2003) concluded that incorporating digital technology in teaching requires 

support from the organization. The respondents had received an introductory course into the 

functionalities of the MTMD table. However, the administrative structure caused a lack of time 

to incorporate the table in their daily work routine and therefore prohibited the respondents 

to use their knowledge of the MTMD table in practice. The respondents instead continued to 

enact the affordances that were already enacted before the MTMD table was implemented. A 

lack of allocated time to create new teaching methods could be one underlying reason that 

explains Kirkwood’s (2014) conclusion that teachers continue to enact previous teaching 

methods despite the implementation of new digital technology. Our analysis also concludes 

that a lack of hands-on experience of the MTMD table was seen by the respondents as a 

discouraging factor in incorporating it in their teaching methods which confirms the findings 

of Clark et al. (2000).  The respondents also indicated that they felt a power imbalance between 

the technical knowledge of the students and the teachers. This perceived imbalance of technical 

knowledge could make teachers even more cautious about using the MTMD table since it can 

be embarrassing to teach on a medium that students are more familiar with than the teacher.  

In our case study we have indications that both teachers and students want to interact with 

the MTMD table. The organization is a cornerstone in this puzzle since they have the ability to 

influence the social and administrative backdrop for the incorporation of new digital 

technology in both teaching and learning. Many of the factors mentioned in earlier research 

about digital technology in teaching and learning are connected to factors in the organization. 

Without complementary changes in the organization those factors might not result in new 

enacted affordances.  

 We conclude that there seems to be certain connections between different factors that 

impact how digital technology is used in HE. However, our thesis does not provide insight into 

exactly how all these are connected. Our data analysis also indicates that there seems to be a 

connection between users willingness to adopt new digital technology in HE and a threshold 



22 

 

where the materiality of new digital technology differs enough from existing digital technology. 

However, we cannot make that connection conclusively. 

Furthermore, our affordance definition and methodology choice only enables analysis of 

perceived or specified material aspects and perceived social aspects of affordances. An 

observational study could analyze how affordances are enacted in practice which could 

highlight differences between the perceived affordances in our case and the actual enacted 

affordances in practice. Such a study could benefit from Leonardis (2011) or Osch and 

Mendelsons (2011) definition of affordance.                           

6. Conclusions 

Digital technology continues to be an important aspect of higher education (HE). Since there 

is no indication that this trend will lose momentum, scholars have to gain deeper 

understanding of how digital technology affects all aspects of HE. Our study also indicates that 

the organization in HE have a key role in utilizing digital technology. Future research need to 

put a greater focus on organizational aspects when they investigate the effects of digital 

technology in HE. Researchers must also gain a deeper understanding of how material aspects 

in digital technology interrelate with other material aspects within higher education. This study 

has given a brief overview of how materiality in digital technology affects all aspects of digital 

technology. Further research is however needed in order to fully understand how these aspects 

are connected.  

 Since digital technology is constantly evolving, scholars may question if digital technology 

in HE can ever be fully understood. We argue that by gaining a deeper understanding of how 

current digital technology affects HE, universities will be better prepared for digital 

technologies of the future and the effects these might have in HE. After all, “a lot more is 

required than just placing a table in a corner” - Sarah. 
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 Appendix 1 

Describe what your job is 

Which are your tasks as an employee? 

Which technology do you use in your line of work today? 

Are you familiar with augmented reality? 

Teaching 

How much teaching are you conducting at this time? 

Describe how you teach 

Are there any directives that you have to follow that dictates how education is supposed to 

be conducted? 

Have you used the MTMD table in your teaching? In what way? 

Can you see any possible uses of the MTMD table that you have not utilized? 

Would your role as a teacher change if you could use AR technology? 

Do you see any potential difficulties with using AR technology? 

Learning 

What is the purpose of student learning? 

How would you say that current technology helps the student to learn? 

Do you think that the MTMD table can enhance student learning? In what way? 

Does the MTMD table have any limitations in regards to student learning? 

How do you think students would receive AR technology? 

How do you think AR technology could impact student learning? 

Material 

How do you view the role of technology in this university? 

Can you describe the MTMD table? 

Have you had any difficulties in using the MTMD table? 

Social 

What possibilities do you believe digital technology can create in group assignments? 

Would you say that current technology stimulates cooperation? Why? 

Have you received any information or training regarding the technological possibilities here 

at the university? 

Have you received any information or training into using the MTMD table? 

Organizational 

Can you describe your workplace and what you are doing? 

Do you have any set goals for the organization? 

Would you say that management is open to changing the organization? Why? 

Do you have any technical systems or platforms within the organization? 

If you look to the whole university, how open would you say the organization is towards new 

digital technology? 

How do you think IT support would work for AR? 

How do you think the implementation of AR would impact the organization? 


