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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. For a university offering master’s degrees in computer science 

and informatics, it is important to know the employers’ view of 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 

shows that employers overall find the candidates’ competence 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 

the organization’s work practice. This is a learning process that can happen through 

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 

“fully operational” and the continued and indeed life-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-professional identity formation, which “relates to an understanding of and con-

nection with the skills, qualities, conduct, culture and ideology of a student’s intended 

profession” [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 “ability 

to use knowledge, skills and personal, social and/ or methodological abilities, in work 

or study situations and in professional and personal development” [9]. When we talk 

about students/graduates “getting a job,” we refer to relevant, normally full-time em-

ployment in commercial businesses or public sector, starting after completion of the 

university degree. Finally, for simplicity, we use the term “industry” to refer to em-

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 

22 http://www.i-jep.org



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

 

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 the candidate’s participation in online communities related to the candi-

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

munities can give employers an impression of the graduate’s coding skills. Hobby 

activities, such as having one’s 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 them able to imagine their future through other people’s narratives 

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. The candidates’ communication skills (primarily written) are 

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]. It is not the lack of “experience in programming, design or de-

bugging” that 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-

ates’ specific requirements for their job, because it is almost impossible to define what 
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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 

identification, where student’s alignment, engagement, and imagination in the dis-

cipline and for an IT job are essential? How do employers influence student’s pre-

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 into employers’ perspective on 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-

ered by employers as equal with regard to the candidates’ level of competence. 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 

the industry’s needs and simultaneously let 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 

students from master’s programs mentioned above, (2) be located in the same country 

as the master’s programs, (3) work closely with students from the master’s programs, 

(4) be a part of the industry network presented above. For the survey, the inclusion 

criteria were that the company should: (1) have hired students from master’s programs 

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 

with master’s program, b) skills, knowledge and personal attributes a graduate 

have/should have/lack, and c) graduates’ need for training and their expectations 

about work life.  

The survey questions covered a) background and the informant’s familiarity with 

the master’s programs in question, b) education (competence gained through the study 

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: “They have been recruited as a software engineer. Eve-

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-

er, or something like that”. 

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. 

A graduate’s interest in the field is mentioned as a very important factor for hiring. 

Graduates should “convey their interest in the field, an interest in developing them-

selves in the field in which they have taken their education” (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 

the informant’s answer “nothing specific.” 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 “you could be a graduate 

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 

through experiences” (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 

“do not hire people based on their personality” (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: “we need people to under-

stand that the work they do could revolutionize the world. That is the motivation they 

should have when graduating. Believe that it is possible because it is!” (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 “a lot about the 

company, our strategy, visions. However, they also do some project work, which is 

closer to software development” (Informant 1). Others mention teamwork and use the 

time to define the new employees’ role, responsibility, and contribution (Informants 2, 

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 

“getting to know the company”-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: “... the new employees join a program that takes 3-4 years. Internal 

training, training, much traveling, you learn about the company, how we work.” (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: “We have had people from 

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 

year”. 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 student’s pre-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 mentioned frequently candidates’ interest in the field as 

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 through other people’s narratives. 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 people’s 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 

study programs, but there seems to be a gap between graduates’ knowledge and what 

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.  
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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 graduates’ skills in 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-

swered “nothing specific” when asked about what skills are lacking in the graduates. 

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 

candidate’s level of skills as described in the learning 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-

ment through grades or having “the right” electives, and others find this through inter-

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]. The quote “We do not hire peo-

ple based on their personality” (Informant 6). from one of our informants may be 

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 

associations, to be essential in explaining the overall satisfaction with students’ skills 

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 

student hopeful that he/she will get a job, and perhaps mentally “lock” themselves to 

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 

the recruitment process is complex, starting from the students’ first year at the univer-

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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