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Abstract Employability is a term used for describing the skills, 
knowledge and personal qualities a graduate should possess to get 
a job. In this paper we suggest what these skills and qualities are 
for IT undergraduates specializing in network administration. We 
have interviewed 10 recruitment managers from 9 different 
companies who have employed candidates from an IT network 
administration study program. They suggest that personal qualities 
are the most important aspect they look for in the graduates. We 
found that several of the recruiters want the graduates to have an 
interest in technology also outside of the curricular activities or 
work setting. This type of interest is taken as a sign that the 
graduate/job seeker is able to employ their knowledge in practice 
and engage in continuous self-development and lifelong learning, 
validating their employability. We discuss how the university can 
cater for curricular as well as extra-curricular activities, thus 
leveraging as well as developing the interest in the field valued by 
employers.  

Keywords  Higher Education; Employability; Interest; 
Undergraduates,  

I. INTRODUCTION  

An important issue in Higher Education research is what it 
means to be ready for employment. The primary goal for a 
university is to educate students so that they can start working 
after ended study. Also for the graduate the goal is often to be 
able to acquire a certain job within a specific field. Being ready 
for a career is often referred to in the literature as employability.  

The term employability is used with no clear agreement 
among authors of what is actually included [1]. The employers 
seems to value different skills and attributes, and that there is no 
consistent use of terms used for describing these skills and 
attributes[2]. Most papers try to split employability into several 
categories, before defining what is included in the term. 
Employability can be split as skills and knowledge, without the 
personal aspect[3], while other split employability in categories 

[4]. 
Employability has also been defined as a combination of basic 
knowledge/skills and applied skills, Where basic 
knowledge/skills is fundamental, the applied skills are seen as 
much more important to be successful at work [5]. Some skills 

are more commonly cited than others, like communication, team 
working, information technology and planning and organizing. 
The personal attributes that occur most often in research on 
employment include flexibility, adaptability, hardworking, 
commitment and dedication [1].  

achievements, skills, understandings and personal attributes, 
that make graduates more likely to gain employment and be 
successful in their chosen occupations, which benefits 

[6]. We understand grades or experiences you could put in the 
diploma as achievements, while skills are interpreted as 
something a graduate can gain by practicing or training. 
Understandings explains what a graduate should comprehend, 
whereas personal attributes are characteristics about a person 
that are relatively constant. Personal attributes is also seen as 
inherent and not teachable in a employability study for recently 
graduated computer programmers [7]. 

In addition to skills and personal attributes, engagement is 
seen by some researchers to have a connection to employability. 

argument and evidence supports the view that Student 
Community Engagement has a positive impact on student 

[8]. Another study argue that 
inner drive and interest in the field is one of the most important 
qualities to have for a graduate computer programmer to be 
attractive for a IT company [7]. 

The Higher Education Institution (HEI) facilitates 
opportunities for the graduate to develop employability through 
1) development of attributes (important in obtaining, keeping 
and developing jobs or careers), 2) self-presentational skills 
(important when seeking jobs) and 3) encouraging a love of 
learning and a willingness and awareness of the need to continue 
learning [9]. 

Curricula or experiences alone do not make a graduate 

may facilitate the development of prerequisites appropriate to 
employment, but does not guarantee it. Hence it is inappropriate 
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to assume that students are highly employable on the basis of 
curricular provision alone: it may be a good harbinger, but it is 
not an assurance of employability. Employability derives from 
the ways in which the student learns from his or her exp
[6]. Experiences outside the curriculum and the HEI may have 
an effect of the employability of the graduate [6].  

[9] argues that the graduates themselves need to take actions 
to use these opportunities offered by the HEI to become more 
employable, and they can also increase their employability by 
engaging in activity outside of the HEI. This include 
previous experience, their extra-curricular activities, their career 
intentions and networks, and the quality and availability of the 
employability experience within the institution, particularly that 
which is integral to and explicit in their program of study. 
Employability skills are only partially contingent on what is 
provided by the institution [9]. 

To illustrate the situation today, as described by the 
literature, Figure 1 was made. There the HEI provides curricular 
activities that the graduate can participate in. These activities 
increase the employability of the graduate, which include the 
four aspects described by [6]. The graduate can also participate 
in extra-curricular activities, e.g. student community 
engagement, which also affects employability.  

On this background, this paper explores how the 
employability of graduates in IT Network Administration is 
perceived by employers, what skills the graduate need to 
possess, which personal qualities the students need to get 
employed, and whether these qualities result from curricular or 
other activity. In this case the term graduate refers to 
undergraduates. Also, we discuss how the desired employability 
can be fostered by the higher education institution. 

II. CASE 

The study program selected for this case-study was 
established as an informatics bachelor program in 2005 and has 
consistently received good reviews in surveys among post-
graduates. The latest candidate survey indicated that IT Network 
Administration candidates were more likely to gain employment 
after graduation than students from comparable study programs 
within the institution. The perception that these candidates are 
attractive is also bolstered by the amount of activities that are 
arranged by potential employers for the senior students, such as 
presentations and pre-graduation interviews. The hypothesis 
among the teaching staff at the university has been that these 
candidates are attractive because of a high degree of 
collaboration with external businesses and a focus on student-
active learning methods. The curriculum has been adjusted 
frequently according to market demands, and a high degree of 
team-based practical work has been implemented with a 
teaching staff focused on upcoming trends within the field. An 
example is the use of virtualization technology that was 

-
exercises and as part of the curriculum in classes. The study 
program is based on early implementation of new products and 
services with updated product versions of operating systems, 
management systems, virtualization platforms, and cloud 
services. Several partnerships with providers of both software 
and services has been instrumental to achieve this learning 
environment.  

During their first semester students are required to work with 
projects in teams with simulated real-world exercises and 
present their findings and results to the rest of the class. This 
method of learning is also used in the second and third year, 
where several of the grades are based on team achievements. 
During their second year each team has responsibility for their 
own physical server. This is their primary platform for lab-
exercises, and teaching staff only interacts with the server in 
cases where there are problems. Thus, the learning activity is 
characterized by a high degree of independence on part of the 
students. Furthermore, this server is adjacent to a so-called 
identity area dedicated to students in this particular study 
program, so that students are able to interact with the equipment 
outside of the HEI schedule (see Figure 2). With this approach 
students are not bound to one strict way of providing services, 
but instead have the means to find their own solutions. In order 
to facilitate this the teaching staff in such classes typically 
organize sessions starting with the teacher giving a short 
introduction to the subject. Then the teacher spends the rest of 
the session collaborating with the students in their problem-
solving to achieve the learning outcomes for that session. This 
approach to teaching has been implemented in order to cultivate 
social skills that are typically sought after by industry, such as 
teamwork and oral communication gained from collaborative 
project-based work methods [10].  

 
Figure 1: Employability deriving from curricular as well as extra-
curricular activities 
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Individual courses are adjusted regularly, and there have also 
been several revisions to the study program as a whole. The 
latest full revision was implemented in 2012. Since then there 
has been a recent consolidation where the university merged 
with three other academic institutions. As part of the ongoing 
activities related to horizontal and vertical alignment of 
programs and courses the bachelor program will undergo a new 
revision. This will be founded on an evaluation initiated by the 
faculty, input from teaching staff, former and present students, 
the upcoming ACM IT2017 curriculum, along with fresh input 
from industry. As part of the data collection from external 
partners, the department hosting the study program decided to 
do a thorough evaluation, both to assess the quality of the 
teaching activities, and to ensure that future graduates are 
attractive among employers. This coincides with the goals of a 
nationally funded Centre of Excellent Education, also managed 
by the department, for which one of the focal areas is to 
investigate and improve the collaboration among educational 
institutions and industry. 

There is no formal alumni group for this specific study 
program, but several of the teaching staff maintain contact with 
former students. This is done to gather information, e.g. through 
surveys, about what skills and attributes are their current 
employment demands. We thus know the demographics of the 
type of organizations that have recruited candidates in the past 
and are likely to do so again. There is a variety of positions taken 
by the candidates among various employers, but the common 
denominators are that all candidates are employed nationally, 
and the majority are concentrated in the SMB-segment[11]. We 
have found several former students working in roles without any 

obvious relations to their former classmates, but an apparent 
majority are working alongside other candidates from the same 
study program in organizations that have IT as a part of their 
core business. Regarding positions the vast majority are 
employed in technical positions, typically as some form of IT-
administrators or IT-consultants, with some having transitioned 
to related positions such as systems advisor, analyst or architect, 
and various management roles. It is also worth noting that very 
few candidates had opted for further academic progression, with 
only a handful found to have progressed to a master degree. 

III. METHOD 

The interviews addressed the following overarching research 

 The study was designed as 
- n a single case, where we aim to 

capture the circumstances and conditions to answer this 
question[12]. 

Among the selected organizations several have their main 
office in the region, but only one had restricted their operations 
to the region, and two had no local office at the time of study. 
There is no known recruitment internationally from the study 
program, but six of the organizations have international 
operations. Three of those organizations also exceed the size 
definition of SMB, but their national office where candidates 
have been recruited, is consistent with this denotation (see Table 
1). 

Participants in the study were selected from organizations 
known to have repeatedly hired candidates from the chosen 
study program. Restricting the selection in this manner ensured 
that we would get informants hiring candidates on the basis of 
some knowledge about the education provided through the 
program. In order to get informants more likely to have 
knowledge about the labor market, field, and recruitment in 
general we opted for organizations of a certain size (SMB-size), 
leaving out one-man enterprises and small startups.  From the 
selected organizations participants were invited among 
department leaders or HR-employees with the criteria that they 

 
Figure 2: The identity area and the nearby server room 

Type of business Organization size Organization 
location 

Recruitment and consulting 1000 > 
(internationally) 

International 

IT-consulting 500-1000 International 

IT-Service provider 250-500 National 

Service Provider > 100 National 

IT-Services and consulting 1000 > 
(internationally) 

International 

IT-Service provider 100-250 National 

IT-Software and service 
provider 

250-500 International 

IT-Service provider 250-500 International 

IT-Service provider 250-500 Regional 

Table 1: Overview of selected organizations 
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are decision-makers in the recruitment process. Initially 11 
invitations were sent to 11 different organizations, and this 
resulted in a total of 10 interviews with informants from 9 of the 
organizations. Workforce turnover also played a part in the final 
composition of the group of informants, as two informants had 
recently found new employment, moving from one of the target 
organizations to another. For this reason, two informants were 
selected from one of the organizations, as one of the informants 
had extensive insights from another organization that was not 
otherwise represented. An overview of the informant positions 
and experience with candidate selection can be found in Table 
2. Note that informant 6 was accompanied by a representative 
from HR during the interview, and the data analysis was done 
with input from both informants. The table only lists the Section 

Manger, as this informant had the closest relation to the subject 
of this study. 

Qualitative data was collected through individual, semi-
structured interviews with the informants listed in Table 2. The 
interview guide was designed to make sure the questions were 
open and did not leave any guidelines or hint for the answers. 
Questions l
knowledge, skills and personal attributes do you look for when 

elaborate response, the interviewees were asked to reflect on 
their answers.  

The interview guide was approved by all three authors. The 
interviews were conducted by the main author to ensure 
consistency in the way the questions were asked.  

To analyze the findings two of the authors and a research 
assistant read all interviews and coded four of them together to 
establish intercoder reliability. The rest of the interviews were 
coded separately but with overlap, so that each interview was 
coded by two people separately and their coding subsequently 
compared. Since the codes emerged from the material, the 
process was iterative, going from text-based coding to 
categories[13].  

IV. RESULTS 

During the interviews, the informants mentioned many 
different characteristics that they looked for when hiring a 
candidate. Due to the semi-structured format and open-ended 
questions there is a wide variety in the characteristics mentioned. 
An overview of the characteristics that were referred to by the 
informants is presented in table 3. We have sorted the 
characteristics in descending order based on how many of the 

improve readability the characteristics are organized according 
to the definition of employability by dividing them into Skills, 
Achievements, Understandings and Personal Attributes[6].  

A categorization of which informant has mentioned what 
aspect, and the number indicates how many times each 

Table 3: Overview of which informant has mention which characteristic, and number of times they mention each. Sorted by how many informants that spoke of each 
characteristic. Categorized by the definition made by [6]. 

Informant # Type of position # of years 
involved in 
recruitment 

Length of 
interview 
in minutes 

1 Business Manager 6  44:20 

2   Community Leader >1 35:41 

3 Section Manager 5 48:05 

4 Section Manager 10 44:08 

5 Team Leader 7 27:38 

6 Section Manager 5 39:08 

7 Business Manager 2 48:13 

8 Department Manager 2  29:31 

9 Knowledge Manager 16 36:39 

10 Consultant Manager 10 45:55 

Table 2: Informant position, recruitment experience and interview 
length 
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informant has mentioned the aspect (see Table 3). To be counted 

by the interviewee, or he/she used a synonym.  

When we summarized the aspects in this manner we found 
an apparent consensus among all informants on two aspects that 
are emphasized during the employment process, namely 

 

As can be seen in the leftmost column in Table 3 the aspect 
 of the four 

aspects of the employability definition. The informants referred 
to this as an underlying aspect that could enhance and validate 
other aspects and provided a platform for good workplace 
performances. One of the informants explained how this 
characterizes the preferred candidates: 

Inf The very best, you know, are those that have 
IT as both a job and a hobby. Those that sit at the dorm, or 

their own. Those are the very best, those who have that burning 
interest that we are always in demand for. Then there are those 
that treat it like a job and do their job before they put it away 

they will never be as good as those that have IT as a hobby  

How this aspect can go beyond the curricular activities is 
illustrated in the following quotation:  

Some have learned in school, and we see that 

and tried and played around. To get a deeper understanding, 
more than a few hours per week during a semester before the 

things that you need to have, you need to have tried it for 
yourself  

Another example of the importance of this aspect and how it 
is perceived to improve workplace performance is this quotation 
from one of the informants: 

Having something as a hobby, it could be just 

because I think you will automatically be good [at your work] 
 that 

the students from here [referring to the program] have this 
interest. They are sitting at home, tinkering 
they might have done it before the s

interest], you are going to be very good, and work hard, do a 
 

The other aspect mentioned by all informants was 

ability to perform alongside others and understanding their role 
in how to achieve organizational objectives. This is illustrated in 
the following quotation:  

 
work more and more interdisciplinarily, and you have to 
understand companies, and to get this understanding you have 
to be able to talk with many groups, not only engineers, and 

important how you do it, but you have to see yourself as part of 
a community  

Closely related to the ability to perform alongside others is 

of the informants. Several of them emphasized how important it 
is to relay expertise appropriately and understandably to clients 
and colleagues. This was mentioned in the previous quotation, 
and another informant likened not having communication skills 
to not having knowledge, exemplified in the following 
quotation: 

if you freeze up and become insecure even if 
and you are unable to convey it, then 

a  

Communication skill was also mentioned as a means to 
express enthusiasm and pass this on to clients as displayed in 
this situation: 

You can tell if people are engaged! [If they] 
are selling and capable of conveying information about the 
technology that we are in fact selling and implementing, and are 
capable to talk to both management and the IT-department, 
users, in a good way  

With one exception all informants mentioned academic and 
professional achievements, i.e. CV/Diploma, as an important 
attribute. The significance placed on top grades, however, was 
not consistent among the informants. Several of the informants 
mentioned such achievements as requirements to get 
interviewed, but good grades did not necessarily translate to 
being the preferred candidate, as this quotation illustrates:  

If you have got an C in average and like to 
tinker [with technology] in your spare time, that might be better 

tinker in your spare time.   

attributes among the informants. The importance of these 
attributes appears to be related to the reliance on IT-systems in 
modern organizations, as mentioned in this quotation: 

If your employment is based on systems that 
need to be available all year you don't want a colleague that 
might bail on you when things heat up  

The previous quotation also indicates the importance of 
function alongside your co-workers, which is related to the 

n this in 
the following quotation: 

Informant 4: You can be extremely good technically, but if 

school has done, making the students work together in projects 
and actually helping each other, is an 

achievers, you will need people that are very good at working 
together, especially since things get more and more complex and 
we all make mistakes.  

Among the remaining attributes the perhaps most 
unexpected finding was that only three informants explicitly 

 

Considering the overall findings from the interviews, we find 
that the employers of the IT network administration candidates 
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look for personal characteristics consistent with what has been 
found in the research literature on employability, as addressed in 
the Background chapter. What is particular noteworthy about 
our study is how the employers stress interest in the field as a 
key characteristic of attractive candidates, and how the 

-curricular 
activity.  

In the discussion chapter, we will go into some more detail 
on the connection between curricular activity, extra-curricular 

employability, considering the present organization of the IT 
network administration study program and what can be learnt 
from it. 

A. An extended model 

Based on the results outlined in the previous chapter, we 

interest in the field as a separate entity in the model and 
suggesting that extra-curricular activity play a role not only by 
contributing to employability, but by validating the 
employability provided through curricular activity. The model is 
presented in Figure 3. We will explain the model in what 
follows. 

The graduate is the person of interest, it is him/her that needs 
to be employed and has a level of employability. The graduate 
can develop employability through four different aspects: 
Personal attributes, achievements, skills and understanding. On 
these aspects, we have employers' viewpoints as explored in our 
interviews.  

1. Personal attributes: The results of our study indicated 
that these attributes are seen as static by the recruitment 
managers. They think that what they hire is what they 
get, and that they cannot change the personal attributes 
of the graduates. The recruitment managers argue that 

n 
their personal attributes, and some argue that they 
would rather hire a graduate with poor technical skills 
than a graduate with personal attributes that do not fit 
the company. Overall, it seems that some 
characteristics considered by the HEI to be skills that 
can be acquired and improved (e.g. being structured) 
are considered as inherent, unchangeable personality 
traits by some employers.  

2. Achievements: According to the informants it is 
important to have good grades and a diploma when 
applying for a job. The grades determine whether the 
graduate gets the opportunity for an interview by the 
company. The diploma is an overview of what the 
graduate should have knowledge about, and the grades 
should indicate how well the graduate have the 
knowledge / skill / understanding.  

3. Skills: Skills are knowledge that you apply to solve a 
problem or task. This includes technical skills e.g. in 
programming and system administration, and it also 

includes soft skills frequently mentioned by the 
informants in our study, e.g. teamwork and oral 
communication skills. The HEI aims to develop such 
skills through project work, which requires the students 
to learn how to handle deadlines and how to work in 
teams together with their classmates.  

4. Understanding: According to the informants it is 
important to have organizational understanding. This 
implies understanding where in the work chain you 
belong, how it works, that you have the ability to talk 
to both engineers, other colleagues, and customers with 
no technical background. You need to comprehend 

create additional work for others because you worked 
outside of your scope and ruined something.  

To become more employable the graduate can choose to 
participate in the curricular activities provided by the HEI. These 
activities are seen as employability development opportunities 
for the graduate [9] and include lectures, teamwork, 
assignments, and other types of learning activities in the course 
in which the graduate participates. Additionally, the graduate 
can participate in extracurricular activities which also may 
contribute to employability. 

If the graduate has the interest in the field that so many of the 
recruitment managers ask for, this makes the graduate more 
likely to participate in extra-curricular activities including the 
use of technology they want to explore and master. There may 
or may not be a connection to what the students learn as part of 
the curriculum of the study program. As such, these activities 
represent a way to learn something new but also to deepen the 

 
Figure 3: Extended model where interest and validation are shown 
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knowledge of technology learned through curricular activities. 
Extra-curricular activities take place in the students' free time 
independently of demands from the HEI, and might include the 
following main areas, which were all referred to by the 
informants in our interviews: 

1. Projects: Students may create and/or manage their own 
projects, for instance managing a smart house  

2. Make own things: Students may program various 
devices to fit their own needs. For instance, students 
buy Raspberry Pi's or create their own webpages. 

3. Staying updated: Students who are interested in the 
field also tend to stay updated when it comes to new 
technologies, developments and trends in the market. 
This typically involves active participation on social 
media like LinkedIn and Twitter.  

4. Summer jobs: Students get experiences from summer 
jobs, or they do have a part time job while they study. 
It seems that graduates that wants to learn more, use 
their knowledge or explore work-opportunities have 
these jobs. 

These extra-curricular activities make the student apply the 
knowledge and skills acquired through activities in the HEI, and 
validating employability with respect to personal attributes, 
achievements, skills and understanding.  

We also note that the recruitment managers ask for a number 
of characteristics that they do not explicitly link to extra-
curricular (or curricular) activity. This includes organizational 
understanding, oral and written communication, having a good 
CV/diploma, showing teamwork abilities, being a lifelong 
learner, a problem solver and having technical skills e.g. with 
scripting, cloud services, virtualization and specific tools like 
Azure and Linux.  

V. DISCUSSION 

As the result showed, it is important to both look at the 
curricular and extra-curricular activities to understand how 
employability can be gained and validated. The discussion will 
look into what the higher education institution can do to support 
these activities. It will also provide some implications on how 
curricular and extra-curricular activities can increase 
employability together. 

The popularity of the IT network administration study 
program in the labor market can be taken to indicate that the 
graduates from this specialization have high employability. 
According to a survey about employment (the 'Candidate 
survey') regularly conducted by the HEI, the IT network 
administration graduates get jobs easily and quickly. As 
explained by the informants in the study  the employers are 
satisfied with graduates they have hired from this specialization, 
and therefore continue to hire candidates from the study program  

Taken from these indicators, it might be a good idea to look 
more closely into what the HEI provides to the graduates: what 
employability development opportunities are provided, and 
what aspects of employability are affected.  

As shown in Figure 1 and argued e.g. in [9], HEI provides 
the graduate with opportunities to develop their employability, 
but employability also develops outside of the curricular 
activities. We argue that in the case of the study program in IT 
network administration addressed in this paper, the HEI 
provides employability development opportunities both in 
curricular and extra-curricular activities, by creating a space for 
the latter and good synergies between the curricular and the 
extra-curricular. 

A. HEI support for curricular activities 

In terms of curricular activities, the HEI provides support in 
the following main areas: teaching activities, collaboration with 
others, assignments and bachelor thesis.   

Teaching activities: At the IT Network Administration study 
program there are intro lectures to the technologies, after which 
the students are told to work without the teacher to get hands-on 
experiences with the technology. The teaching activities are 
made to engage students, e.g. introducing them to LEGO-
robotics, or drones, or while lecturing about security; get 
presented for password protectors for PC and mobile which the 
students often adopt themselves. Frequent updates to the 
curriculum is necessary in order to keep up with rapidly 
changing technology. This is emphasized to the students, and 
they are encouraged to examine several platforms and solutions 
to be prepared for future transformations. By giving them access 
to highly flexible and available platforms for observing and 
exploring changes in technology the HEI aims to foster an 
interest in staying updated within the field, which is an important 
aspect for the recruitment managers.  

As for today, the IT Network Administration study program 
does not include a practice period. Other disciplines (like 
healthcare education) include practice out in the field, for the 
students to get familiar with the way of work, to apply their 
knowledge into practice, and to get organizational 
understanding. This might be a possible direction for the IT-
educations as well. Having a practice period might give the 
students more interest in the field, more motivation to work hard 
with their assignments, and increase the employability of the 
students even more. 

Collaboration with others: The HEI provides the graduate 
with several courses which involve teamwork. The students 
formulate and sign a contract which makes them accountable to 
the others in the team. How the team is going to work together 
to reach the goal or deadline is defined by the team itself. The 
teamwork fosters increased focus on social skills, and includes 
negotiation and problem-solving. Furthermore, it demands that 
the team has structure, and teaches them how they should work 
together to reach the deadlines and goals necessary to pass the 
course. On several occasions the teamwork ends in presentations 
for the whole class, and in this way trains the graduates in 
speaking to a larger audience. 

Assignments: Graduates at the HEI get introduced to new 
technologies and tools. Typically, students are presented with 
one way to achieve the desired outcomes during the curricular 
activities, but are provided with resources to find their own way 
during the assignments. During this process the academic staff 
take the role of a collaborator rather than instructor, and try to 
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give hints in order to help students achieve the desired learning 
outcomes through their own effort. This way of working pushes 
the teams to find the answer to their questions themselves, 
preparing them for work life, when help might not always be 
available. 

Bachelor thesis: In this case the students get to work with 
organizations when they write their bachelor thesis. Here the 
student is located at the company and work with them. This 
creates a more realistic setting for the students, and helps them 
develop an organizational understanding. Getting experience in 
a realistic work environment is an easy way to increase the 
employability for the student.  

B. HEI support for extra-curricular activites 

In terms of extra-curricular activities, the HEI provides 
support in the following main areas: identity area, access to 
technology and work in student organizations. 

Identity area: Teaching activities are heavily reliant on 
students working on assigned tasks, and to facilitate this the 
students have their own allocated area, referred to as their 

seats to conduct co-located work on school assignments. In the 
identity-area there is also interaction between second and third 
year students, where they exchange experiences from both 
curricular and extra-curricular activities. The area is not assigned 
to students according to a schedule, but can be used freely 
throughout the day for any such activities. As a consequence, 
this area is also an arena for discussing personal side-projects 
related to the field. It is possible that t
the graduates feel part of a community, and might help them to 
get an understanding of how a professional community works. 

Access to technology: A central element of IT-education is 
to provide resources where graduates can gain and expand their 
technological skills. This is, in large part, done with agreements 
that allow students to use resources such as cloud platforms and 
software. On campus the majority of the lab-exercises are based 

where students in this study program typically have access 
co
other service models and other platforms from external 
providers. As previously mentioned, students in their second 
year are working in groups that are responsible for their own 
physical server, and have the freedom to configure this in the 
way they consider best suited to solve the assigned tasks. As 
illustrated by Figure 2, students have an easy access to the server 
room from their identity area. With each group having their own 
isolated domain there are few constraints on when they are able 
to tinker with this platform, and both problem-solving and fine-
tuning outside of curricular activities are both possible and 
encouraged. This is further enhanced by introducing the students 
to various operating systems and software tools, both freeware 
and solutions available through the HEI from partnerships and 
agreements.  

Student organizations: On campus there is an active student 
organization that has a group of dedicated IT-operators 
providing several services to their members as well as other local 
non-IT student organizations. Several members of this group 
have come from IT Network Administration study program, and 

this provides the students with a great opportunity to apply skills 
and methods from the curricular activities. This also gives 
insight in organizational understanding and enhanced skills such 
as teamwork and oral communication. The student organization 
has chosen to be visible in the identity area, providing free coffee 
for students there. Their members are frequently present in the 
area and often take an interest in ongoing activities providing 
insight and sharing their experiences. 

C. Contributions 

In this discussion we have elaborated on how the HEI 
supports curricular and extra-curricular activity likely to 
strengthen employability, with reference to the model in Figure 
3. The model points to the connection between curricular and 
extra-curricular activity, and we have argued about how they are 
connected in practice in the study program of our case. The 
teaching staff at the university believed that collaboration with 
external businesses and a focus on student active learning 
methods was the reason for the high employment rate, but 
according to the findings there are also other reasons why their 
students are so popular. For instance, the HEI provides the 
students with identity areas and technology (such as dedicated 
servers) available for experimenting also outside school hours, 
and encouraging participation in student organizations, which 
both is believed to foster interest in the field.  

Through a strong focus on student-active and practical 
approaches to learning, the students get work related knowledge. 
As previously stated, graduates from IT Network Administration 
study program get job easily, and only a few candidates opt for 
further academic progression. The graduate (see Figure 3) is 
highly attractive for employment, have good practical 
knowledge, and eager to start working and earn money.  

We see two main contributions from this work.  

Firstly, we have presented insights about how a higher 
education institution can support curricular as well as extra-
curricular activities, helping students improve their 
employability through both types of activities. The case 
explored in our study is a bachelor program with a technical and 
rather practical orientation, which means the relevance of the 
approaches might be highest for study programs sharing these 
characteristics. 

Secondly, we have built on existing research and our 
empirical findings to conceptualize a model highlighting the role 
of interest in the field as a characteristic impacting on 
employability. The model was used as a conceptual tool framing 
our discussion, and may be developed through further research. 

VI. CONCLUSION AND FURTHER WORK 

The focus of this paper was the employability of graduates 
and how a higher education institution can provide support for 
the development of employability. We referred to the existing 
research literature to argue about the importance of considering 
both curricular and extra-curricular activities as sources of 

employability through interviews with recruitment managers in 
organizations that employ graduates from a particular IT 
network administration study program. The graduates of this 
program are perceived as generally having a high degree of 
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employability, taken from the ease with which they get a job 
after graduating.  

Our interviews showed what particular characteristics are 
sought after among employers, our findings largely 
corroborating those of other studies on employability but 

the field. The employers in our study assumed that a high interest 
in the field leads students to engage in extra-curricular activities 
which require the use of, and thus can be seen to validate, 
knowledge and skills which the HEI aims to develop through 
curricular activity.  
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Abstract. In this paper, we use an online bachelor study program in IT as a case for research on 
Perceived Employability (PE). Collecting data from alumni through interviews and a survey we 

e 
between students who had relevant work experience before their studies and those without such 
experience, the former having higher PE before their education. This gap decreases and is not 
significant after completion of the bachelor program, except for the aspect of Contact Network. 
We discuss the results in light of how PE can be used as a construct in the evaluation and 
development of the specific bachelor program of our study and other study programs. We suggest 
that PE can be used to measure some important aspects of a study program, but as part of an 
overall evaluation, it should be combined with questions about competence and satisfaction. 

Keywords: Perceived Employability, Online education, Undergraduate  

1 INTRODUCTION 
An important aspect of online education is that students often are more diverse than traditional campus 
students. Online students are typically older, study with different progression, and often maintain other 
responsibilities such as employment, family, or financial commitments (Ely, 1997). Over half of online 
students in Australia work full-time while studying, and 26% work part-time (Anderson & Zawacki-
Richter, 2014). Due to this diversity, a study program might have a problem facilitating the education 
to be relevant for all student groups and making students employable. In this paper, we use an online 
study program in Norway as a case to look more into this problem.  

Employability is a term used to define wh
understandings and personal attributes, that make graduates more likely to gain employment and be 
successful in their chosen occupations, which benefits themselves, the workforce, the community and 

(Yorke, 2006). The term employability can, as this definition shows, be used on three 
different levels (Thijssen, Van der Heijden, & Rocco, 2008): The macro-level considers employability 
from the perspective of the whole society/country (e.g. McQuaid & Lindsay (2005)). The meso-level 
comprises the employer perspective (e.g., as measured by the work readiness scale (Caballero & Walker, 
2010)) and the higher education perspective (e.g., by Generic Skills Assessment (Hambur, Rowe, & Le, 
2002)). Finally, the individual level considers employability as viewed by the graduate (e.g. Fugate, 
Kinicki & Ashforth (2004)). 

According to Vanhercke, DeCuyper, Peeters & De Witte (2014), there are three approaches to 
employability. The first approach is to mainly consider competence, where an individual needs to have 
the competencies that are sought-after in the employment market. The second approach is dispositions 
which are about how proactive an individual is towards employers or a career (Vanhercke et al., 2014). 

found that it is more important for employability to focus on, and increase job-related skills and 
knowledge, than it is to stress dispositions, e.g., by improving job search strategies. Specifically, this is 
the case when job-related skills and knowledge are weak (Wittekind, Raeder, & Grote, 2009). The third 
approach to employability is perceived employability (PE) which concerns the subjective consideration 
of employability, and the possibilities for employment an individual have (Berntson & Marklund, 2007; 
Vanhercke et al., 2014).  



performance, a high degree of PE making it more likely that an employee believes they perform well. 
Also, a high degree of PE is associated with lower levels of job exhaustion and psychological issues. In 

-being (Berntson & Marklund, 2007; Kinnunen, 
Mäkikangas, Mauno, Siponen, & Nätti, 2011). 

PE can be gauged by having the individual rate themselves with respect to a set of statements (Vanhercke 
et al., 2014) reflecting five different aspects of PE (see table 1). 

Table 1. The five aspects of Perceived Employability (PE) 

1. My competence is sought-after in the labor market 
2. I have a contact network that I can use to get a new (equivalent or better) job 
3. I know of other organizations/companies where I could get work 
4. My personal qualities make it easy for me to get a new (equivalent or better) job 
in a different company/organization 
5. My experience is in demand in the labor market. 

A concept related to PE is self- (Bandura, 1994). 
Self- -life (Stajkovic & 
Luthans, 1998) and can be measured by the use of questionnaires. Berntson, Näswall & Sverke (2008) 
conducted an empirical study to find the relationship between self-efficacy and employability. They 
measured the latter by using the five statements proposed by (Vanhercke et al., 2014) for gauging PE, 

 showed that employability and self-efficacy are distinct but related 
concepts and that employability predicts self-efficacy, leading to the conclusion that strengthening 
employability may lead to stronger self-efficacy. Another reason to apply PE as a theoretical construct, 
as well as a basis for the empirical investigation, is that compared to a view of employability that 
considers competence or dispositions, PE has a stronger focus on contextual factors (Vanhercke et al., 
2014). In the case of graduates in online education, for instance, PE is a perspective that can help us 
capture how the students, many of whom have extensive work experience, see themselves with respect 
to a job market with which many are already familiar. 

providing opportunities for acquiring knowledge and skills beyond these objectives, as intended in 
Constructive Alignment (Biggs & Tang, 2011) with a 
combination of academic knowledge, personality, and behavioral development and the development of 
soft skills (Matsouka & Mihail, 2016). 

Learning relevant to PE can also happen outside of the higher educational institution (HEI) (James, 
Warhurst, Tholen, & Commander, 2013). Skills could be acquired at home, during part-time work, 
through extra-curricular activities or other activities at the HEI. The extra-curricular activities are often 
complementary to the skills learned at HEI (Clark, Marsden, Whyatt, Thompson, & Walker, 2015). 
While extra-curricular activities are generally positive for their job application (Lundberg, Gaustad, & 
Krogstie, 2018), work experience may, however, make students less confident, since they become more 
aware over how the employment market works and what challenges they will face (Jackson & Wilton, 
2017). PE can also be influenced by factors that are hard to change. PE might, for instance, be affected 
by the age of the student because older students tend to have a better awareness of the labor market 
(Jackson & Wilton, 2017). 

-edu PE at 
the outset and ending with a Post-edu PE after completing the education. PE might increase over time, 
leading t s 

be positive. It is challenging to measure the two latter and understand how they interact, but by 

factors of possible 
indication of what impacts on a possible observed (perceived) overall change in PE. 



Does perceived employability for online IT students 
increase during the course of a study program?
students in a bachelor program in IT. 

Furthermore, it would be reasonable to think that the students who already have professional experience, 
Do online 

IT students with relevant job experience before education have higher perceived employability than 
students without such experience?  

2 CASE 
The case addressed in this paper is the bachelor program Information Technology with specialization in 
Information Management (ITIM), which gives a broad basis for specializing in organizing, distributing, 
and maintaining a company's electronic information. The program is built up of smaller courses and is 
designed to be flexible and adapted to the needs of students who may have full-time jobs and need to 
take the study program part-time with a progression that fits them. Even though there are 45 study places 
for admission each year, only 15-20 graduates after three (or more) years.  

ITIM is fully online and distributed, with no physical meetings, which means that students can study 
when they have time. Most of the courses are lesson-based, so the students read a lesson and do 
associated exercises. Video lectures and webinars are offered in some courses. Several courses are built 
around project assignments where students must collaborate through different collaboration solutions. 
This allows the students to gain competence in special areas, and at the same time, get trained in effective 
distributed interaction and collaboration. Almost all the ITIM students do their bachelor thesis in 
collaboration with industry, solving real problems.  

The traditional way of going through the educational system in Norway is to complete high school before 
attending higher education. Students who start at ITIM have an alternative entry into higher education. 
ITIM students can be categorized into three different backgrounds (See fig 2); 1) Straight from high 
school or with an additional year of military service or folk high school; 2) Having been in employment 
for some years. These students often do not have any education beyond high school; 3) Having started 
after attending other higher education where they either a) felt the way of teaching did not fit them, or 
that they did not like what they learned, or b) wanted an additional degree to make themselves more 
sought-after in the job market or wanted to take a study program that matches their interest in 
technology.  

 

Fig. 1. Expected change in perceived employability during the course of a study program in higher 
education 



When they start at ITIM, many of the 
students continue in their job. Some 
attend ITIM with 100% progression in 
addition to their 100% job, while 
others have half workload in their job 
and/or half progression at ITIM. Some 
students that had a job before entering 
the program quit their job to take the 
education with 150% progression. 

The Norwegian Agency for Quality 
Assurance in Education (NOKUT) 
conducts an annual survey to measure 
the quality of all study programs in 
Norway. In this survey, ITIM gets a moderately high score on employment relevance, slightly lower 
than the average of all IT studies in Norway. Scale: 1=a small extent; 5=a large extent: 

Table 2. Employment relevance in the ITIM program compared to the mean of all IT programs in Norway 

 ITIM Avg. 
 4.1 4.4 

 3.9 4.4 

market 4.1 4.2 
employment market 2.6 3.7 

 

3 METHOD 
For our research study, we used a mixed-methods approach, collecting data from the alumni by the use 
of semi-structured interviews combined with a questionnaire survey. 

For the interviews, a total of 28 e-mails were sent out to alumni that graduated in 2017 or 2016. This 
resulted in seven semi-structured interviews; four alumni from 2017 and three alumni from 2016. The 
interview was held face-to-face, over Skype, or by telephone. An assistant transcribed the interviews. 
The assistant and the main author collaborated on the coding and analysis of the transcripts.  

The results from the interviews were diverse and included interesting viewpoints on the ITIM study 
program. Some informants were very negative, while others positive about their learning outcome and 
employability from the study program. These findings were, however, insufficient for substantiating any 
conclusions about employability among the ITIM alumni. The analysis of the interview data helped us 
identify several questions that could be further explored by administering a survey.  

For the survey-round, we contacted all alumni who had completed their education between 2010 and 
2018. This gave a population of 93 possible recipients of the survey. Since the e-mail list consisted of 
email-addresses students had when entering education, it was hard to get responses, and some email-
addresses were not in use anymore. After one initial email with a link to the survey, and another follow-
up email, a total of 45 alumni (half of the population) did respond in one way or another: 29 alumni 
completed the whole survey, 7 answered most of the survey, and 9 alumni did not complete much of or 
did not want to participate in, the survey.  

The main topic for both the survey and the interviews was employability, and what the alumni think 
they have learned from the bachelor program. The survey consisted of 27 questions where the majority 
of these questions were on a five-point Likert sca
were also some open-  

To capture Pre-edu PE, Post-edu PE, figure 1), we used survey items addressing 
the five aspects of PE (Berntson & Marklund, 2007) separately. Previous literature (Vanhercke et al., 
2014) does not provide sufficient ground for us to combine the measurement of these five aspects into 

 

Fig. 2. Alternative entranceways to ITIM, different progression 
during the study, and at the end: a job 



a single measure of PE. By considering the PE constituents separately, we can explore possible 
differences among them. We ran chi-square tests, independent samples t-tests of mean difference, and 
paired samples t-tests of mean difference on the survey results. 

One of the authors is the study program leader for ITIM and has broad knowledge about the program as 
well as a stakeholder interest in its quality and improvement. 

 

4 RESULTS 
In this chapter, we will present the results from the survey and the interviews.  

The respondents and interviewees are alumni from the study program in question, but we use the term 
students for simplicity when we present and discuss the results. Most of the participants (71,4%) in the 
survey ended their study program during the last three years.  

The results from the survey show that 86 % were employed before entering ITIM, 6 % was unemployed, 
and 8 % were students in higher education. We also asked if they had worked in IT before. To this 
question (N=29) 55 % reported having worked within IT previously, while 45 % had not.  

4.1 Perceived employability 

In our survey, the alumni were asked to answer questions about their PE before entering their education, 
and after they graduated. We expected to find a difference in PE before and after the education, i.e., a 

 

First, we tested the distribution of answers through the Chi-Square test, where we tested each PE aspect 
(see table 1) Pre-edu with the equivalent aspect Post-edu. All the five aspects of PE were significantly 
different Pre-edu compared to Post-edu: A. Competence x2 (12, N = 32) = 21.6, p = 0.04, B. Contact 
network x2 (16, N = 31) = 42.9, p < 0.01, C. Other organizations x2 (16, N = 31) = 40.7, p <0.01, D. 
Personal qualification x2 (16, N = 32) = 50.0, p < 0.01, and E. Experience x2 (12, N = 32) = 25.3, p = 
0.01. We see that all the five aspects of PE have P < 0,05, which indicates that the students are coherent 

-test was 
conducted (see table 3)  

Table 3. A paired samples T-test between the five aspects of PE Pre-edu, and Post-edu 

 M_Pre 
(SD) 

M_Post 
(SD) 

M_Diff T df p 

Competence 2.5 (1.4) 3.6 (0.7) -1.1 -4.6 31 <0.01 
Contact network 2.1 (1.4) 2.4 (1.2) -0.3 -1.6 30 0,10 
Other 
organizations 

2.2 (1.4) 2.8 (1.2) -0.6 -4.8 30 <0,01 

Personal 
qualifications 

2.5 (1.2) 3.1 (1.2) -0.6 -3.1 31 <0,01 

Experience 2.3 (1.4) 3.3 (0.8) -1.0 -5.1 31 <0,01 

We see that there is a significant change between the competence students had Pre-edu and what they 
reported having Post-edu. We see that Competence and Experience have increased the most, with 1 or 
more. On the other hand, we see that Contact Network only barely increases, with only 0.3. 

4.2 Previous IT-job and PE 

One of our early assumptions was that students who had previous job experience within IT (Group 1) 
would have a higher level of PE before entering the study program compared to students who did not 
have previous IT job experience (Group 2). The result shows that there is a significant difference 
between the two groups in three of five aspects Pre-edu and in four of five aspects Post-edu. 



Table 4. Chi-square test of difference in PE between group 1 and 2 (with and without IT-job experience Pre-
edu) prior education, for each aspect of PE, Pre-edu, and Post-edu, where N is the number of responses. 

 Group 1 and 2 compared 
 Pre-edu Post-edu 
 x2 df N p x2 df N p 
Competence 13.5 8 33 0.1 6.7 6 32 0.35 
Contact network 23.6 8 32 <0.01 20.5 8 32 <0.01 
Other organizations 16.2 8 32 0.04 15.9 8 32 0.04 
Personal qualifications 13.8 8 33 0.09 28.1 8 32 <0.01 
Experience 25.7 8 33 <0.01 16.6 6 32 0.01 

Table 5 shows the Pre-edu difference in PE aspects between groups 1 and 2. Group 1, the students with 
previous work experience, has a higher average on all five PE aspects. The biggest difference is found 
for Experiences (Gr1 = 3.2, Gr2 = 1.2), while Personal Qualifications has the lowest difference (Gr1 = 
2.9, Gr2 = 2.1) (see table 5). 

Table 5. Independent samples t-test of differences in PE between group 1 and 2 (with and without IT-job 
experience Pre-edu) before starting the bachelor program 

Pre-edu Gr1_mean 
(SD) 

Gr2_mean 
(SD) 

T df p 

Competence 3.2 (0.9) 1.7 (1.5) 3.4 27 <0.01 
Contact network 3.0 (1.1) 1.3 (1.2) 3.9 26 <0.01 
Other organizations 2.9 (0.9) 1.5 (1.5) 3.2 26 <0.01 
Personal 
qualifications 2.9 (1.2) 2.1 (1.0) 2.1 27 0.05 
Experience 3.2 (1.1) 1.2 (1.1) 4.8 27 <0.01 

Post-edu the situation is different. There are no significant differences between student groups in four 
out of five aspects. Contact network is the only aspect with significant differences (Gr1 = 3.3, Gr2 = 
1.7, p<0.01) (see table 6). 

Table 6. Independent samples t-test of differences in PE between group 1 and 2 (with and without IT-job 
experience Pre-edu) after completed bachelor program 

Post-edu Gr1_mean 
(SD) 

Gr2_mean 
(SD) 

T df p 

Competence 3.7 (0.8) 3.5 (0.7) 0.5 27 0.59 
Contact network 3.3 (1.0) 1.7 (1.1) 3.8 27 <0.01 
Other organizations 3.4 (1.0) 2.5 (1.2) 2.0 27 0.05 
Personal 
qualifications 3.5 (1.1) 2.8 (1.1) 1.6 27 0.13 
Experience 3.6 (1.0) 3.0 (0.6) 1.9 27 0.06 

4.3 Attractive in the labor market 

In addition to questions about PE, we asked some supplementary questions related to employability in 
the survey to validate the result. We asked a yes/no question about whether the education had made 

follow-up questions on why they have become more attractive, the three most frequently given reasons 
were 1. that they now had a diploma that showed their skills (nine answers), 2. that they had increased 
their competencies (eight answers) and 3 that they had got a job (four answers) (N=29). The interview 
data does confirm this. On a question regarding whether or not ITIM had made them more attractive in 

yes, [the study] worked perfectly to get me a job  I 
went directly to a job [after I graduated]

I do 
doubt that ITIM makes me more attractive [in the 



many courses during these years, without gaining any good deep knowledge in any of the courses. And 
I think the employment market primarily sought-after deep knowledge.
interview suggested that the study program might not offer enough deep knowledge and that the study 
program was easy, perhaps even too easy.  

An additional employability question was asked in the survey, where the alumni had five options. The 
 

gave a positive answer: (N=29) eleven alumni would definitely hire someone, eight alumni would hire 
someone if they had the right electives, five alumni were unsure if they would hire someone, while four 
alumni would not hire someone without any other experience, and one alumnus would not hire at all. 

To summarize the result section, we have two main findings: 

1. The students in the online IT bachelor program have a lower PE when entering education (Pre-edu) 
than when they graduate (Post-edu).  

2. The students who have had an IT job before entering the study program have higher levels of PE Pre-
edu than those without such job experience. Post-edu, this difference has decreased except for the 
Contact Network aspect.  

 

5 DISCUSSION 
Our first research question was, Does perceived employability for online IT students increase during 
the course of a study program -relevant skills 
and knowledge by completing the study program (and possibly engaging in other relevant activity in 
parallel) and that this should lead to some increase in their PE, given the connection between PE and 
competence (Berntson & Marklund, 2007; Jackson & Wilton, 2017; Vanhercke et al., 2014). 

The answer to the first research question is yes  for all five aspects of PE, there is a significant difference 

3 for results).  

One could argue that the posit , however, 
similar studies with different findings: In the study by Jackson and Wilton (Jackson & Wilton, 2017), 
students in higher years of a business undergraduate program had lower PE than students in their first 
year. Jackson and Wilton argue that the difference may be the result of students becoming more aware 
of the challenges they will face as professionals and their increased understanding of the employment 
market. In our case, we have many students who already have experience as employees, often in (IT-) 
relevant types of work, when they enter the bachelor program. This might imply starting with a good 

employability. One could, therefore, argue that students do not get affected by the phenomenon 
discussed by Jackson and Wilton (Jackson & Wilton, 2017) because they already have a good knowledge 
and understanding about the industry before their education.  

throughout the ITIM study program, we 
found that the increase in the Contact Network aspect is very small. This suggests that while the students 
have some degree of contact network at the beginning of the program, ITIM does not provide enough 
opportunities for extending the network. Collaboration with industry throughout the program is already 
in place through some course assignments and the bachelor thesis: The thesis should preferably be and 
typically is initiated by an industry partner (e.g., -life problems 
rather than purely theoretical issues. However, we would like to see a marked perceived improvement 
in t
collaboration with industry throughout the program should be even closer, which might be achieved by 
looking into and improving the existing collaboration activities and/or introducing new ones. 

PE, the data from our study provide no accurate measures. We can, however, reasonably assume that 

provides students with several courses where there are practical tasks that need to be solved to increase 



kills in combination with theory. Through obtaining these skills and getting 
knowledge about the employment market through industry realistic assignments, with the bachelor 
thesis as a good example, students can see the relevance between their study program and the 
employment market, and that the skills obtained will lead to increased self-efficacy, employability, and 

 

Another explanation for the result could be that the study program is too easy  so that students do not 
experience resistance, leading to an unrealistic level of PE. According to the interview-data, this might 
be an issue: students perceive the study program as too easy. The informants were concerned about 
learning too little and wanted the study program to provide more opportunities to learn more in-depth. 
From the survey, we see that Competence and Experience have increased the most, which can indicate 
that the ITIM study program does provide students with good opportunities for developing competence 
and experience. This is also shown in the survey from NOKUT (described in the case-section) where 
students agree that competencies learned during the study are important for the employment market.  

perience gained by the part- and 
full-time employed students in parallel with their bachelor studies. We see that students with relevant 
IT job experience before education, have higher Perceived Employability Pre-edu compared to the 
students without such experiences, but that this difference decreases during their education. Post-edu 
there are no significant differences between the two groups in four of the aspects of PE. One of the 
reasons may be that students without relevant job experience before the education are able to get relevant 
part-  

Post-edu there is only one PE-aspect that distinguishes students with or without relevant job experience, 
Contact Network. It seems that students with previous job experience had a contact network Pre-edu 
and that this contact network still is there. Neither students with nor without IT-job Pre-edu does seem 
to have increased their contact network much during the education. As previously argued, the study 
program needs to provide opportunities for students to get to know each other, as well as the industry 
better so that they could increase their contact network if they aspire. 

Do online IT students with relevant job experience before 
the education have higher perceived employability than students without such experience?
is a difference in PE between the two groups before the education, but Post-edu there is only one aspect 
that separates the two groups.  

The measurement of PE by having students rate the five different aspects of PE finds support in the 
research literature (Berntson & Marklund, 2007; Jackson & Wilton, 2017), which was the basis for our 
use of such survey items in the research reported in the paper. Our study shows that there is coherence 
between the use of PE measurement tool used and whether informants feel employable for the industry. 

-being and mental health 
(Berntson & Marklund, 2007), which means that including items on PE in a student survey might 
provide information about such issues. 

We have used PE to research how alumni students experienced their perceived employability 
retrospectively  both before entering their education and after completion of their bachelor program. 
This is a limitation to the study. Over 70 % of the survey participants graduated during the last three 
years, and one could expect that they know what is needed in the industry after started working there. 
The retrospective view on PE could, therefore, give answers that are more in agreement with how 
industry is working compared to measuring PE when students start the study program, without being 
aware of what is expected in the industry. The findings of our study substantiate that it is reasonable for 
the specific study program of our case to make some changes: fewer courses will give the students a 
deeper specialization in areas currently high in demand in the industry and give the study program a 

-
after competence. 

The results from our study further suggest that PE could be actively used as a parameter in study program 
development more generally, to help measure the effect of the changes in profile, specialization, and 
depth. PE as a measurement tool can be used by various stakeholders. An obvious possibility is to use 
it to ensure that the students acquire relevant knowledge and skills in education and experience these as 



relevant in the industry. This can again be linked to the development of the study program in order to 
be able to uncover the student's experience of lack of knowledge or skills. Addressing employability by 
considering PE along with other perspectives, including a competence-based perspective, may be 
necessary to compensate for an acknowledged weakness of PE: the lack of information about why 
individuals see themselves as having a particular level of employability (Vanhercke et al., 2014). As 
pointed out in our research, the development of PE happens both through the study program (i.e., the 
learning activities) and on other arenas (such as hobby projects or a job), which should also be taken 
into account. 

6 LIMITATIONS AND FURTHER RESEARCH  
Having students assess their PE (both Pre- and Post-edu) retrospectively introduces a validity threat that 
can be avoided by measuring PE in the same student cohort at several points in time, i.e., in a longitudinal 
study. Further research should measure PE early in the first year and repeated, e.g., close to graduation 

development over the course of completing the study program. Furthermore, insight about first-year 

 

7 CONCLUSION 
The research presented in this paper used Perceived Employability (PE) as a measurement tool for 
identifying whether students think that an online IT bachelor program provides them with the right 
competencies, skills, and understanding so that they become employable within the IT-industry. We 
found that PE does increase during the education, and in this case, it is most presumably a combination 
between what is learned from the study program itself and what is learned through relevant job 
experience gained in parallel with the studies. 

The findings in this study may be transferable to other IT study programs. The study program in this 
paper has many similar courses with study programs held at campus, though taught in different ways. 
Therefore, there are grounds for claiming that there are transfer values in relation to the acquired 
knowledge at this study program are similar to other study programs. In this research several students 
had work experiences prior their education, which also are the case for some campus students. This 
imply that we as a higher education institute need to not only help establish a contact network for online 
students, but also for campus students.  

Considering the evaluation and development of study programs more generally, our results show that 
ex
program. We recommend measuring PE already early on in the first year of a study program. 
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Abstract For graduates in computer science and informatics to get em-
ployment as IT professionals, there is a need for their education to provide the 
competence sought after by employers. To become fully operational in the or-
ganization, the candidates typically also need to further develop their compe-
tence there, engaging in activities, and becoming familiar with the practices in 
the company

the relevance of 
the study programs and what is possibly considered to be lacking. Also, it is es-
sential to know whether the missing part needed to become fully operational 
should be provided by the university. In this paper, we investigate these ques-
tions by asking employers of master students in IT. As a significant new contri-
bution, we use the framework of modes of identification by Wenger-Trayner 
and Wenger-Trayner to find out if the graduates are aligned with the discipline, 
engaged in activities, and able to imagine their future in an IT-position. A com-
bination of in-depth interviews and a survey is used. Analysis of the findings 

from the univer-
sity to be adequate. We argue that collaboration between university and industry 
is essential to this success, pointing to a set of key steps in the process from en-
tering a study program to becoming fully operational in work life.

Keywords Employability, Training, Higher Education, Computer Science, 
Graduates

1 Introduction

This article is based on an article published in EDUCON 2020 [1], which has been 
revised and extended. The significant new contribution includes a theoretical analysis 
based on the modes of identification framework by Wenger-Trayner and Wenger-
Trayner [2]. Computer Science (CS) and Informatics is two different master programs
at focus in this paper, where a master within CS contains more mathematics.

Being a new employee in an organization entails becoming a member of a commu-
nity of practice [3], gradually developing expertise, and becoming more proficient in 

formal and informal training. Workplace learning is always partially informal [4] and
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takes place as the employee is working and learning from experience and collaborat-
ing with colleagues. Additionally, formal in-house training can be provided. An em-
ployer recruiting new candidates from higher education (HE) expects to have candi-
dates with an adequate starting point for this learning period, both the time to become 

-long learning that follows.
Considering computer science and information technology graduates, the candi-

dates usually get hired quickly after graduation. At the same time, companies spend 
substantial resources on training the candidates to become fully operational. For the 
HE institutions, it is of great importance to know whether the candidates have the 
right competence upon graduating and whether the following months and years in 
work-life make them the IT professionals needed by employers and society. Interest-
ing questions to explore include: What does it mean to become fully operational? 
What are graduates trained in, and how long does it take to become fully operational 
within a company? Does the graduate lack any competence which should have been 
taught in HE?

Employability may be understood as the skills, knowledge, and personal attributes 
needed to get a job [5]. This is the possession perspective on employability [6]. In this 
article, however, we will look at employability from a process perspective, where 
identity formation is at focus [6]. In this perspective, employability could be seen as 
pre- relates to an understanding of and con-
nection with the skills, qualities, c

[7]. Further, we see employability from the meso level, which is the in-
dustry and HE perspective [8]. Competence is in this article understood as the
to use knowledge, skills and personal, social and/ or methodological abilities, in work 

[9]. When we talk 
-time em-

ployment in commercial businesses or public sector, starting after completion of the 
university degree. Finally, fo
ployers in commercial businesses, public sector as well as NGOs.

Modes of identification, as defined by Wenger-Trayner and Wenger-Trayner [2]
(previously modes of belonging [3]) is a way to describe how someone forms their 
identity through their participation in a landscape of communities. Modes of identifi-
cation consist of three aspects: First, Imagination where the ability to connect the 
past and the present will help students imagine their future, and could serve as a 
guideline for students choices or exploration of new possibilities. Second, Engage-
ment where involvement in communities with different sets of competence gives 
students experience as they engage in practices, talk or debate, and use or produce
artifacts. Third, Alignment where students align to the discipline by coordinating 
their perspectives, actions and interpretations. In this article we will use modes of 
belonging as a perspective to find out how employers view students identity for-
mation in a hiring process. 

In Norway, there is a relatively low unemployment rate in general (3,9% was un-
employed in 2018) [10]. Within the IT-field, we have a high and increasing demand 
for software programmers and application developers, as well as system architects and 
analysts, while other IT graduates seem to have some challenges getting a job, as 
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reported in [11]. According to this report, there seems to be a mismatch between 
employer needs and the qualifications of the unemployed graduates. Accordingly, 
coordination between the employers and the HE sector is needed to make sure that the 
graduates get the qualifications sought after by employers [11]. A study of Norwegian 
bachelor students in a college in southern Norway found that 26% of the IT students 
get a relevant job without applying at all. Including students who sent between one 
and ten applications before they got a job, the employment rate is 78% of all IT bach-
elor graduates [12]. An internal report from the biggest university in Norway pointed 
that 95% of their master graduates had secured a job before delivering their master 
thesis. This shows that both bachelor and master level IT graduates in Norway are in 
demand in the labor market.

Online presence in social network sites is seen as important for career management 
and professional identity development by graduates [13]. In hiring situations, employ-
ers value online communities related to the candi-

field, e.g., GitHub or StackOverflow [14]. Visible achievements in such com-

activities, such as having own programming projects, and staying updated in the 
field, are essential, providing an opportunity to demonstrate that the graduate can 
apply the knowledge gained in HE [15] and be aligned with the discipline. Also, en-
gaging in extra-curricular activities like organizing events for student societies or 
other organizations might increase the chances of getting a job and contributes to 
learning new skills outside of the university [16]. This can broaden students experi-
ence, which makes
and experiences [17].

Academic achievements are, of course, a key factor in the hiring process. In Nor-
way, larger companies hiring IT professionals tend to focus on academic qualifica-
tions first, using grades as a selection criteria for interviews before looking into per-
sonal qualities [18]. Smaller IT companies, tend to start with personal attributes, to 
find out whether the person fits the company socially, before looking at the academic 
achievements [18].

Being aligned with the discipline is a key step to develop a pre-professional identi-
ty, where gaining skills, knowledge and having personal attributes relevant for the 
discipline is at focus. T
reported by employers as frequently too weak [19] or lacking[20]. Also, emotive 
communication should be emphasized in engineering education [21]. In addition to 
the communication skills, newly hired graduates also seem to lack collaboration 
skills, technical skills, cognitive skills, and orientation skills [22], or lack the ability to 
use these skills [23]. I

causes problems for newly hired graduates, but the social conditions at 
the new workplace [22]. When a graduate is searching for employment, skills in areas 
like project experience and problem-solving often determine whether the graduate 
gets a job or not [24]. These non-technical skills are often underestimated by gradu-
ates [25].

Companies generally expect to take responsibility for teaching newly hired gradu-
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requirements the professional areas have towards graduates in any generic sense, even 
when focusing on only one requirement like writing [26]. Even within a company, 
there may be little agreement about what competence is most important [27].

Collaboration between the industry and the university makes them understand each 
other and could contribute to teaching graduates valuable skills through guest lectures 
and real-world insights to the students [28]. Some skills can also be hard to achieve 
through courses in a university setting (e.g., working with clients or work-life experi-
ences) [24], and the educators should, therefore, consider telling the students what 
skills they do not learn at university so that they can find other areas to learn these 
skills [29].

A significant body of research argues that we need to educate students to become 
employable. From a process perspective on employability, this means helping the 
students become fully aligned with the discipline, engage in activities to gain compe-
tence, and imagine a future within the discipline. In the field of computer science in 
the Nordic countries, recent years have seen a shortage of people and a high demand 
for graduates with Computer Science degrees. This was the case in the autumn of 
2019. More recently, the COVID situation has had an impact on the work market in 
Norway [30]. Given the current pandemic, it is interesting to investigate the effort 
needed in the organizations to make the graduates fully operational. To this end, in 
this paper we attempt to provide answers to a set of questions:

Do employers hire graduates who lack knowledge needed in the company, and use 
resources to train them to get the needed competence, or are we educating students 
who already upon graduation fulfill the requirements from the industry?
How do employers view students employability from the perspective of modes of 

cipline and for an IT job are essential? How do employers influence -
professional identity during their education period?

We differentiate between the discipline-, company-, and HE communities, where 
students become more competent in the discipline throughout their education and 
continue to develop their competence during their training and their employment. A
student could be seen as not very competent in the HE community, but through en-
gagement in hobbies and having own interest, he/she be counted as competent in the 
discipline. Also, each IT company forms their own community, and such communities 
have different ideas related to competency.

To investigate this, we have looked employability 
and the need for extra training for students from two specific study programs. In the 
next section, a description of the case is provided. We next present our research meth-
od before the results of the study are provided. An analysis is presented in the discus-
sion section. The paper ends with a conclusion and an overview of related work.
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2 Case

For a more detailed case description, see [1]. The master study programs investi-
gated in this study include one in computer science (MCS, 5 years integrated master) 
and one in Informatics (a 3+2-year program).

In the MCS program, the first two years consist of fundamental courses in comput-
er science, mathematics, statistics and some courses in physics, philosophy, and sci-
ence theory. In the third and fourth year, the students specialize in four main areas:
Software, Databases and Search, Artificial Intelligence, and Algorithms and Comput-
ers.

This structuring into specializations reflects the traditional way of organizing  the 
Computer Science field covering the Computer Engineering (CE), Computer Science 
(CS), Software Engineering (SE), and Information Systems (IS) areas of ACM Cur-
ricula [31], while also meeting the continuously developing needs of industry and 
society. 

The Informatics master program offers students who already hold a Bachelor of 
Computer Science (except CE) similar possibilities to specialize in their fourth year, 
with some mandatory and some elective courses within each of four specializations.

For MCS and Master of Informatics students alike, the fifth year includes the Mas-
ter thesis, which is often undertaken in collaboration with an external client from 
industry or public sector. While the MCS is more structured than the Informatics 
program, the programs in practice show significant overlap and are generally consid-

Both 
master programs have very high admission requirements, the MCS generally being 
regarded as the most attractive master program in computer science nationally. There 
are approximately 140 MCS students and 100 Master of Informatics students each 
year at this university.

Collaboration with industry happens in different ways, e.g., by having external 
stakeholders take client roles in student projects (e.g., in the context of research pro-
jects), be course examiners, take part in study program development, and visit as 
guest lecturers. These activities ensure that the study programs keep up to date with 

industry benefit from the competence and 
recruitment potential inherent to these activities. To support close collaboration with 
relevant partners, the faculty has organized a formal network of key industry partners 
that can be involved in an advisory role when there is a need to gauge the needs and 
concerns of industry, e.g., when study programs are evaluated and changed. The in-
dustry network also arranges events offering industry contact, especially for students
in their early years. The companies in the industry network hire regularly from the 
study programs at focus.

An important part of the picture when considering employment and employability 
of the candidates from the study programs addressed here is that the work market in 
fall 2019 was very favorable for the candidates. The students often get their first regu-
lar job early in their last year. In reality, the recruitment process starts earlier, as the 
industry (e.g., consultancy companies) frequently employ students for summer jobs 
after their fourth year, using the internship as an occasion to evaluate the candidates 
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before possibly offering regular employment. A survey-based study showed that 87% 
of the master students had a relevant summer job by the time they finish their 4th 
year, and 64% of the master students report that they had such a job already in their 
3rd year [32].

3 Method

In this chapter we will briefly describe the method used in this research. For a more 
detailed description, see [1].

The study presented in this paper used an exploratory research design [33] .The 
sampling approach included defining the sample universe and sample size, deciding 
on a sampling strategy, and recruiting the participants [34]. Our sample universe and 
inclusion criteria for the interviews were that the informant should: (1) have hired 

s programs mentioned above, (2) be located in the same country 

(4) be a part of the industry network presented above. For the survey, the inclusion 
criteria were that the 
mentioned above, (2) be answered by a leader for IT employees or someone else in-
volved in hiring new IT employees.

The sampling strategy for the interviews and survey was convenience sampling. 
The survey combined this with purposive (quota) sampling to cover two strata (pri-
vate and public sector).

A total of 16 e-mails were sent out to ask for an interview. We received 11 an-
swers, and six respondents were willing to participate. Two of these respondents were 
from the same company but represented different roles and organization units, and 
they were both included in the sample as it was considered likely that they would 
provide different perspectives. The informants were managers or department leaders. 

The interview questions targeted a) background and how familiar informants were 

about work life. 

program) and training (competence gained after being employed in the organization), 
and c) employability (which positions newly hired graduates get, what are their 
strengths, other possible candidates for the position). The survey was tested out with 
several faculty members and iteratively improved. The answers were anonymous. 

The survey was sent to all members of the above-mentioned industry network and
additionally sent to a number of companies that have previously been hiring from the 
study programs. 50 invitations for the survey were sent out, resulting in ten respond-
ents. 

We have done a thematic inductive analysis, where we followed Braun and 
Clarke's six phases of thematic analysis [35]. First, we familiarized ourselves with the 
data before we identified and applied initial codes. Then we searched for themes and 
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did a re-coding to make sure we got all relevant data coded. We defined the theme to 
be education and training, where graduates becoming fully operational was the main 
goal for employers. The analysis was data-driven, where the research questions were 
developed from the codes [35].

4 Results

We will here present the main results from the interviews and the survey and will 
clarify the source under each point. 

Most students from the master programs in this case seem to get the same type of 
entry position when they start working, according to the data in the interviews and 
survey. Programmer, system developer, or software developer are the relevant posi-
tions mentioned. Other positions graduates are recruited for is researcher, data scien-
tist, or android/web developer. There seems to be a common understanding that the 
employees remain in these positions only for a few years, before proceeding to anoth-
er role. Informant 1 explains: 
ryone starts in this position. [...] and then, after some years, it could be 3-6 years, 
things start to happen. You get promoted to an architect or team leader, project lead-

4.1 Skills, knowledge and personal attributes

Several of the informants mentioned that they do not expect a graduate to have in-
depth knowledge, but a broader knowledge base, which the graduate can build on 
during their training. According to the informants, this knowledge base should contain 
two or more programming languages, math, algorithms and data structures, 
knowledge of security issues, and how to deal with them, UX, database, cloud devel-
opment and knowledge on how to manage version control. Some informants also 
point out that graduates should know different paradigms for software development 
and understand different frameworks (Informant 1, 3, 4).

Other skills considered necessary by the informants are problem-solving skills, 
teamwork skills, communication skills (in different languages, and the ability to de-
scribe a technical problem to a nontechnical person), understanding of being part of a 
bigger system, and the ability to think holistically. Also, lifelong learning seems vital 
in the view of all informants, based on the argument that graduates should be able to 
acquire new knowledge fast as technology changes rapidly. Graduates should be able 
to quickly adapt and adjust to technological development.

is mentioned as a very important factor for hiring. 
Graduates should them-

(Informant 1). Further, it 
seems that the easiest way of deciding whether a graduate has this interest or not is by 
looking at the projects or hobbies in which they have been engaging. Otherwise, the 
graduate has to convince employers during the interview that they have the interest 
and the motivation needed.
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When asked about which skills and knowledge the graduates usually lack, most of 
Two of the informants say they are happy 

with the knowledge and skills the graduates possess, but that the graduates use some 
time to learn agile development properly. In the survey, the lacking knowledge and 
skill areas mentioned the most were teamwork (cross-disciplinary and/or global 
teams), communication (with non-technical persons or persons from other fields) and 
agile development. There are no trends in the answers related to the size of the com-
panies.

4.2 Importance of grades

How much emphasis a company puts on grades seems to differ; Some are more fo-
cused on getting graduates with experience and argue that 
with extremely bad grades which turns out to know a lot, but that the study situation is 
not entirely suitable for this person. Some of our best people have little or no educa-
tion. [...] the reason [for this is] that we sought after graduates with extreme interests 
in programming and development, and we think that this [interest] is expressed 

(Informant 5). Others are mentioning motivation and internal 
drive for the field as important factors when hiring graduates (Informant 1, 2). Some 
are more focused on the grades, arguing that a graduate should have a high-grade 
average, but that they allow some low grades - but that the graduate needs to be able 
to defend or explain why they have them (Informants 1, 4).

Some of the informants argue that which courses a graduate has is important, and 
that they need high grades in the courses relevant for the company (Informants 4, 6).
One of the informants seems to disagree on the importance of personal attributes, 
arguing that it is an advantage to have a hobby outside of the education, but that they 

(Informant 6).

4.3 Students expectations

Companies do not agree whether students have realistic expectations towards the 
employment. One company mentions that students do not know what types of work 
(work tasks) are associated with the typical roles in the work market. In a hiring situa-
tion, students get asked where they want to be after 3-5 years in the company and 
most of them answer system architect, however, few are able to explain what an archi-
tect does, according to informant 1. 

Another informant wants students to be more visionary: 
stand that the work they do could revolutionize the world. That is the motivation they 

(informant 2). 
Some informants argue that students have realistic expectations towards employ-

ment, especially at the end of their education (informant 6), even though they might 
not have worked 8-hour days when they studied (informant 5).
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4.4 What do the graduates learn in their company training? 

The companies report a variation of what graduates need training in to become op-
erational in their company. Some inform that the graduates learn 
company, our strategy, visions. However, they also do some project work, which is 

(Informant 1). Others mention teamwork and use the 

4) and tools to use for version control, testing and quality assurance (Informant 4). 
Also, the quality of the product (Informant 2), and how to deal with large, complex 
systems with a large user group, and significant risks (Informant 4) are a part of the 
training in one of the companies in the study. One company runs a bootcamp in em-
bedded programming to make sure that all new employees are on the same level (In-
formant 6).

In the survey, we see that smaller companies do not have a training program, but 
that the training happens while the new employees work, under close supervision by 
the nearest leader. The middle or bigger companies have an onboarding program tak-
en by all new employees. Here graduates learn about the company - their rules, val-
ues, culture, and history. Some companies offer additional courses for the graduate to 
attend depending on which competence they lack and where they will start working. 
One company has answered that the graduates they hire usually do not need any addi-
tional competences to become fully operational, and that their training only includes 

-topics.
There are different opinions on how long it takes to make a student fully operation-

al, ranging from six months to two years. Most of the informants think the time usage 
for training is as expected, while two of them think it is too long. One informant re-
port that graduates mainly need to learn about the company during that time. In the 
survey we see that companies with fewer employees report a shorter training time for 
new employees. Also, some of the interviews address the time it takes to get fully 
operational: -4 years. Internal 

(In-
formant 1). Another informant argues that each employee needs a different amount of 
time to get fully operational.

To frame our results with respect to the modes of identification perspective, we 
consider the development of modes of identification as an ongoing process throughout 
education and training. In Figure 1, we provide a schematic view of the process a 
student/employee goes through. When starting at HE, students have some competence 
from high school, which is often reflected in their grades. The admission criteria at 
HE filter out the best candidates and offer them a study place. Students' competence 
increases during their education, and by the time students graduate, they are employa-
ble graduates and have developed a pre-professional identity. This stage lasts until the 
graduate gets hired, which is often right before graduation, or directly after, depend-
ing on which study program they graduate from. After being hired, the new employee 
takes part in some form of training program, formal or informal, which increases their 
competence enough for them to become fully operational employees.
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Fig. 1. Developing employability through modes of identification from the beginning of higher 
education until fully operational in a company

Although not shown in Figure 1, as described in the description of the case, re-
cruitment can be seen as starting before graduation, especially through the summer 
jobs offered by the companies. Although this recruitment mainly applies to students 
between their 4th and 5th study year, students are also employed for summer jobs 
earlier on with recruitment in mind. Informant 1 explains: 
first-year computer science here. They have been here for 2 or 3 summers in a row. 
[...] I have tried to go in very early [to recruit students], between first and fourth 

. The informant further states that summer jobs are perceived as a long interview 
for a position in their company.

5 Discussion

In our discussion of the results, we use the perspective of modes of identification to 
look at the employment setting as an acceptance of a stude -professional identi-
ty. Further, we look into which specific competence graduates need to become aligned 
with the discipline and obtain a pre-professional identity sought after by employers. 
Finally, we consider the process from education to becoming fully operational.

5.1 Graduates engagement, alignment and imagination

The results indicate that many employers focus on the skills and knowledge stu-
dents should have to become employed. Through modes of identification, we see that 
this could be understood as how experienced and how aligned the graduates are with 
the discipline. The informants mentio
important, which is consistent with previous research (e.g., [15]). Projects related to 
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volunteer and hobby activities demonstrate that the candidates have the skills as well 
as the drive and dedication sought after by many employers.

When students demonstrate that they have an interest in the field, they provide evi-
dence for engaging in activities that give meaning for the community. By broadening 
their experience through participation in hobby activities, the students become able to 
imagine other opportunities, or perhaps more realistic opportunities, because they can
explore their possibilities throu As described in the back-
ground section, students should look outside the university for acquiring skills not 
provided by the university [16].

As students get to know companies from early on in their education, they become 
able to imagine many of their job possibilities, and what they want to work with. By 
making sure that students are aware of their possibilities from early on, students can 
make informed decisions about which electives they should choose. Some students 
might also invest in hobbies or extra-curricular activities that make them able to pur-
sue the job of their dreams. Some employers state that new employees must learn 
about what their responsibility are, what their role entails and what contribution they 
are expected to make, to ensure that they understand the cultural code in a company. 
That students are not able to imagine what people in different roles, e.g., an architect, 
do, but still think they will be able to fill those roles in 3-5 years, can indicate that 
they need more insight about their job possibilities.

One of the informants mentioned that they would like the graduates to become 
more visionary and imagine the possibility they have to make an impact in the world 
through developing revolutionary programs. However, students cannot imagine con-
tributing to the world through revolutionary programs if they have no related experi-
ence, nor have gained any experiences through other narratives. To make 
students able to imagine these visionary contributions, someone need to tell them that 
it is possible, and give them narratives they can see themselves in. This is where in-
dustry collaboration through guest lectures and company presentations are important. 

5.2 Graduates lack of alignment, engagement and imagination

Previous research shows that the IT industry considers several skills important 
when hiring new employees. This includes problem-solving skills [24], communica-
tion [19], [22], and teamwork skills. Our findings are consistent with these studies.
Answering about knowledge and skills found to lack among the graduates, several 
respondents mentioned agile development. This is a topic currently covered in the 

the industry expects from them. It seems that this has been an issue for several years, 
since several companies run bootcamps to secure that every new employee are famil-
iar with the practices in the company. These bootcamps are also used for making sure 
that newly hired graduates have the same level of knowledge within e.g., the pro-
gramming language used in the company. Bootcamps or training at the workplace 
could be seen as a way for employers to make students aligned with the company, 
knowing their practices in their community, and becoming engaged in activities that 
gives sense and meaning for the community.



Paper From Employable to Fully Operational: The Need for Training of Computer Science Graduates

Along the same vein, several informants mentioned that additional knowledge and 
skills in teamwork and the ability to work in cross-disciplinary and/or global teams 
are needed to be fully operational in and aligned with their organization. Seeing these 
areas in connection, there is a potential for the university to address all of them 
through suitably designed student projects in agile development. Such projects can 
deliberately incorporate challenges and learning objectives related to cross-
disciplinary [36] and/or global [37] teamwork, preferably with an external client to 
provide authenticity. On the other hand - all of this is already covered in existing 
project courses, which indicates that the university is already providing the right type 
of learning but might consider improving it and/or providing more of it. Students 
should be aware of the practices in the discipline, and students do learn them at uni-
versity, however, it might seem as they do not learn them well enough.

Two informants from the survey report communication skills missing in the gradu-
ates. They specifically refer to communication with non-technical persons and cross-
disciplinary communication, which could indicate that communi-
cation with technical persons within the same field might already be at an appropriate 
level. Since only two companies report communication skills as lacking, it could im-
ply that all other companies are pleased with the level of communication skills gradu-
ates have. Alternatively, as Moore and Morton argue, skills in written communication 
are often so company-specific that the companies expect to train the graduates in it 
when hired [26]. This shows that even though a student might be good in the skills 
seen as important by the discipline community, there is still a need for company 
communities to indoctrinate newly hired graduates to their form of competence. 

It is a key finding in our study that most of the informants and participants an-

This might indicate that the graduates that get hired generally do possess the skills 
needed in the IT discipline. It might also indicate that the companies are aware of 
some shortage of specific skills but accept this and include it in their training period. 
The findings should, in any case, be considered in light of the current high demand for
computer science graduates: there is a chance that employers would respond different-
ly had the work market been different.

Grades are, from the point of view of the HE institution, intended to reflect the 
arning outcomes of the courses and 

study programs. The disagreement between the employers on the importance of 
grades, may indicate that they are diverse in their thoughts on how modes of identifi-
cation are achieved. Some employers might find evidence of engagement and align-

ests, attitudes motivation or cultural understanding. It is known from the general re-
cruitment practices of large consultancies that grades serve as a key mechanism for 
filtering out candidates for personal interviews [18]

illustrative of this approach. The technical interviews and case assignments increas-
ingly used by employers as part of their recruitment process serve to assess the candi-
dates in essential ways with no connection to (although possibly a correlation with) 
grades.
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In seeing different views on desirable skills in new candidates and the significance 
of grades in employing them, we should also take into account that different skills are 
needed for different roles in different types of organizations, e.g., technical experts, 
scientists, and customer-oriented consultants. These differences mean there may be 
different reasons to consider grades in general and grades in specific types of courses 
in particular. Also, in the current work market, there is strong competition to get the 
best candidates, which means it can be harder for smaller companies with fewer re-
sources for marketing and recruiting, e.g., startups, to compete for the best candidates. 
Having less visibility and perhaps less appeal to larger groups of students means there 
may be fewer candidates to select from, which makes getting the right person with the 
right motivation and practical/technical skills more important, e.g., as demonstrated 
through a technical interview.

5.3 The process from education to becoming fully operational

An employment processes can be understood as a learning process from a graduate 
point of view, where employers check if students are sufficiently aligned, engaged 
and able to imagine so that they can work in the company. One can say that the em-
ployers define if you have shown a pre-professional identity that is of their interest, or 
if the student are not professional enough in their point of view. 

As explained in the Case section, there is a significant collaboration between the 
university and industry to ensure the relevance of the study programs in question. We 
believe the close collaboration between industry and university, including the student 

seen among the employers in our study; students are aligned, engaged and have the 
possibility to imagine their future.

Based on 1) the number of employed students, 2) that the industry think that the 
time used for training is as expected, and 3) that several of the companies think the 
graduates have the expected competencies needed to get a job, one could call the 
process from education to fully operational graduates a success, as graduates are be-
ing aligned with the discipline, engaged in activities that give meaning to the commu-
nity, and able to imagine themselves in a future job. We see five interconnected and 
related key steps in the process of becoming fully operational: 1) Admission to the HE 
programs, 2) Introduction to the industry through HE, 3) Summer jobs, 4) The recruit-
ing process, and 5) Training in the industry. In what follows, we will elaborate on 
these steps.

Admission requirements for the HE program: Due to the popularity of the study 
program, the admission requirements are high, making it hard to enter. This is affect-
ing which students enroll in the study program, and how dedicated and engaged they 
are in their learning. Highly competent students, when they arrive at a study program, 
give highly competent students graduating from the study program [38]. The admis-
sion requirements thus affect the competence of the graduates, making them more 
competent compared to study programs with lower admission requirements.

Introduction to the industry through HE (guest lecturers, events): Close col-
laboration with the industry leads to guest lectures and events for students held by the 
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industry like career days, presentations of the industry with additional dinner and 
drinks, courses held by the industry for the students, and speed interviews for summer 
jobs. The collaboration makes students able to imagine which jobs they are able to 
get, and what it entails to work in these jobs. Students get to know the companies 
before they apply for a job at them and get a closer understanding of which company 
that matches the students' interests and values, and how students can work to become 
more aligned towards their dream job.

Summer jobs: Several of the companies have opportunities for the students to get 
a summer job, which makes the student get to know the companies well, and the 
companies have an opportunity to get to know the students well. The summer jobs 
give the students experience in their field, as well as they will develop an understand-
ing of how work life will be. Students are able to get to know cultural codes, and 
practices which make them aligned toward the company and the discipline. Through 
extending their experience, students become more able to imagine their future, and 
connect their past and present, making choices in the present that will help them in the 
future. A summer job could also provide students with additional skills not provided 
by HE [39]. On the other hand, students who did not get a summer job might be nega-
tively affected: both in terms of not having the experience to put on their CV, but also 
their self-esteem might be affected.

The recruiting processes: The recruitment process starts already from the first 
time the industry meets the students. Through courses and guest lectures held for the 
students, companies might seek out talented students and make them motivated to 
apply for a job after graduation early on. Several informants state that they see sum-
mer jobs as a long interview for a position in their company. This could make the 

one firm already from the first year. Recruiting students early or hiring students be-
fore graduation might affect their motivation in positive (I have got a job, I would not 
disappoint them) or negative (I got a job, I can relax and not worry about the grades) 
direction. This needs further research. If the student has not been recruited through 
summer jobs, several of the companies report that they have interview rounds with 
case and technical tests.

Training in the industry: After getting a job, students get a period of training 
within the company. Some have intensive courses everyone must attend, while others 
have a more learning-through doing method as described further above. This will 
make students become aligned with the company knowing their practices, culture 
and norms.

The process as described here reflects the situation before the COVID-19 pandem-
ic, and the current situation have affected the number of unemployed students with a 
master degree [30]. There is reason to believe that events arranged by the industry for 
students and the possibility to get summer jobs have became fewer in 2020, but the 
effect of this will first be apparent in 2021 and later. This could affect students ability 
to align with companies and gain experiences that makes them able to imagine their 
future. Also, engaging in hobby activities together with others, and participate in 
training after being hired have become harder. Unless the training and the hobbies 
take place online, students and newly hired graduates might have problems attending 
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it. This could, in the long term, make students less aligned with the discipline, unable 
to engage in activities seen as important by the discipline and company community. 
Without hearing narratives from companies and becoming able to use the experiences 
of others to imagine their future, students will be less prepared for employment. We 
as a university should make sure that we avoid this, and continue to hold close collab-
oration with the industry, to make sure that students get to know them and their work. 

6 Conclusion and Future Work

The study presented in this paper shows that even though there is a high demand 
for IT graduates, companies do not hire candidates who lack the right competencies. 
Employers report that they are pleased with the competencies graduates possess when 
hired, which could be a result of a recruitment process that is complex, long-term, and 
based on close collaboration between the university and industry. We have shown that 

sity, and that it involves a process of engagement, alignment and imagination on part 
of the students This use of modes of identification framework represents a novel con-
tribution to employability research.

We see that even though students might be aligned with the discipline community 
and that they get good grades in their courses, they still need to take onboarding pro-
grams and have a training period. We see this as a process as becoming aligned with 
the company community. As several informants have mentioned, newly hired gradu-
ates need to get to know the company culture, practices, and norms. This alignment to 
the company cannot happen in the HE institution because they cannot prepare stu-
dents for all the different companies. The focus on grades and hobby activities could 
indicate how well the graduate are engaged and aligned with the discipline, which 
could help employers to understand how much more training is needed to become 
aligned with the company as well. If a graduate is not well aligned with the discipline, 
it would be harder for the company to make the graduate aligned for the company, 
since many of the discipline specific practices also are used by companies in their 
everyday life. 

Collaboration with the university gives the industry a better understanding of what 
training they need to provide to close the gap between the competence to be expected 
from a candidate at graduation and the one needed for being fully operational in work 
life. The collaboration between employers in the IT industry and the institutions edu-
cating IT candidates thus results in a clarification of expectations regarding employa-
bility.

A limitation to the study is the relatively small sample. The sample is large enough 
to show the variety in the recruitment process of CS and Informatics master graduates
in Norway, however, having a larger sample might have shown which training pro-
cesses companies tendence to use or a bigger variety in the training processes. Future 
work, including a larger sample and possibly an international sample, could show the 
differences in training between larger and smaller companies, pure IT companies and 
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companies in other domains who are extensive users of IT, or Norwegian and interna-
tional companies. 
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