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Abstract 

Increasing digitalization demands changes in the contemporary information systems (IS) 

education outreach programs to persuade young people into an IS career. There are various 

stakeholders involved, with differing expectations for the collaboration between secondary 

and higher education. In this literature review, we focus on the value propositions and 

perceived value from the perspective of all reported stakeholders, using value co-creation 

as our theoretical lens. Our aim is increased understanding on the factors that motivate each 

stakeholder for collaboration. Our findings reveal a multitude of stakeholders involved: 

secondary school students and teachers, secondary education institutions and universities, 

and industry but also parents, study counsellors, and university students and teachers, who 

should be studied more. Outreach programs should be designed to bring value to all 

stakeholders but particularly value expectations and gains of secondary education students 

do not always seem to match with higher education institutions’ value propositions. Based 

on our review we suggest a revised orientation to these outreach programs which might 

better persuade young people into IS careers. 

Keywords: Value, Service Dominant Logic, Outreach, Secondary Education, Higher 

Education, Collaboration 

 

1. Introduction 

There is a constant need for professionals capable of envisioning, designing, and building 

of our ever-digitalizing future and leading the on-going digital transformation of society. 

Information Systems (IS) education is a significant provider of such professionals. This 

study addresses the topical problem of student enrolment, recruitment, and marketing in 

IS. There is an increased demand for IS and information and communication technology 

(ICT) professionals worldwide. The number of ICT professionals in EU has almost 

doubled in the last 10 years [13]. A similar trend is visible in USA [23]. There is a pressure 

for universities to provide education to meet the increased demand, but the enrolment rates 

in ICT subjects have increased relatively little [33], i.e., ICT is not seen as an interesting 

career option. Outreach programs towards secondary education have been proposed as one 

tool for increasing the enrolment rate [8]. However, many outreach programs seem to be 

short lived [1]. It would be important to get an understanding on these outreach programs: 

on the stakeholders involved and on their perceptions of these programs.  
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In IS research, educational topics have already received attention in the form of journals 

and conference tracks in major IS conferences. There is a wealth of literature on how to 

encourage students to enrol to IS major after their BSc degree [2], [11]. However, there is 

a huge variation between education systems in different countries, making comparison 

difficult. In some countries, IS education is offered in business schools, e.g. in USA [28], 

whereas in others it may be located in the faculty of ICT or Natural Sciences, e.g. in Nordic 

countries or Germany [44]. When IS education is associated with ICT education [38] it is 

particularly challenging for student recruitment. ICT education is not currently viewed 

favourably by students, especially by high school girls selecting their major [45]. As the 

entire ICT field is in need of more professionals [12, 13], it is important to understand what 

would make the ICT field, including IS, approachable to a greater number of students. 

Moreover, in some countries IS as a major is selected already when applying to higher 

education. In such a situation, high school students are a significant target group. This is 

the case for example in Finland, in which there is also a strong pressure to facilitate 

collaboration between secondary and higher education: collaboration with universities has 

been embedded in the secondary education curriculum since 2015 [34]. For IS education, 

mandated collaboration with secondary education offers interesting, untapped 

opportunities. There is a research gap in IS regarding transition from secondary to higher 

education. Then again, other fields have recognized this potential better, offering insights 

on student marketing and recruitment of high school students and motivations and drivers 

for the collaborators [1]. Such information is needed for the IS field, too.  

Overall, student enrolment, recruitment, and marketing are relevant issues for IS in 

every country [26], [45] and better understanding of outreach programs targeting 

collaboration between higher and secondary education institutes is valuable for IS. To 

systematize the body of knowledge, we conducted a literature review on this topic. The 

primary interest in this review is in IS education, but due to the limited number of studies, 

further insight has been searched from studies addressing ICT education more broadly. The 

study utilizes the theoretical lens of value co-creation, derived from the Service Dominant 

Logic [47], as a sensitizing device in the analysis, and asks as research questions, “Who 

are the stakeholders to be involved in IS education collaboration between higher education 

and secondary education” and “What kind of value these stakeholders may perceive in such 

collaboration?” With this examination we aim for increased understanding on the factors 

that drive each stakeholder for collaboration, as reported in the literature, to facilitate more 

effective collaboration between secondary and higher IS education. 

2. Theoretical lens 

This paper uses value co-creation as its theoretical lens, following the Service Dominant 

Logic (SDL) [47]. The lens offers terminology for the literature search and acts as a 

sensitizing device in the analysis. The idea of multiple economic actors, including 

customers is not new [32], and the term value co-creation is often used when referring to 

any cooperative effort for value creation. Value can be difficult to measure, however, and 

because of that, it is often measured in relation to transaction, as a transaction often causes 

the value to manifest itself in a monetary form or in a form that can be assigned a monetary 

value by comparing it to other similar transactions, i.e., using nominal transaction value. 

This has led to simplifying value-in-use as a by-product of value-in-transaction, having 

only marginal utility [49]. In SDL, however, value-in-use is a central element, and it 

proposes a view that all value is co-created by multiple actors [36], [48]. In SDL, all 

economic activities are ultimately services where value is co-created. Similarly, in 

education context, a teacher can be seen as providing materials and knowledge in 

interaction with students, both engaging in value co-creation.  

SDL sees value as determined by the beneficiary. Thus, everyone else can only offer 

what Vargo and Lusch call a value proposition [49], i.e., they can only propose what the 

beneficiary will do with the product or what the beneficiary can gain from the service, but 

they cannot force or require the customer to act on that proposition – as an example, in 

education context, the teacher can teach a subject, offer knowledge, and even perhaps 

future employment prospects as value propositions, but it is up to the student how they use 
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that knowledge. Value proposition as a concept does not address customers’ expectation 

of value. It is interesting from the value-in-use perspective as well when examining value 

co-creation, i.e., collaboration, as each actor’s expected value can offer understanding into 

why those actors would want to participate in value co-creation [24]. Kinnula et al. [24] 

complement the SDL framework with seeing value expectations related to both the value 

co-creation process as well as its outcome as motivating factors for the actors to participate; 

these factors can be personal for the actors, emerging from their internal needs and 

expectations but they can also be external to the actors, due to e.g. their formal role in an 

organization [24]. It is often impossible to differentiate between value expectation and 

value proposition, as both are often the same kind of unmanifested value that service actors 

expect to manifest in the value co-creation process.  

In this study, we consider education as a service provided to members of the society by 

education institutes, and student outreach programs as part of that service, ensuring that 

interested applicants get information of a study field. From SDL perspective, this means 

value is co-created by everyone involved, and different actors create value propositions for 

each other. They also have value expectations while they determine themselves whether 

they experience value or not. From the perspective of student outreach programs, value co-

creation offers a lens to consider how well the outreach programs manage to bring value 

to all stakeholders, presumably affecting the result of the programs, i.e. student enrolment. 

3. Methodology 

With this literature review, our aim is to gain increased understanding of collaboration 

between higher education and secondary education in the context of IS. We chose to use a 

narrative literature review method as this is a topic without established terminology[5], due 

to which a lot of interpretation and iteration is needed in the literature search and analysis 

[5]. The first author of this paper started the review process with IS journals dedicated to 

IS education, i.e. the Journal of Information Systems Education (JISE) and the Information 

Systems Education Journal (ISEDJ) and with the SCOPUS database. He searched for 

articles that address IS education from the point of view of education collaboration. More 

sources were needed, however, as the number of the papers was very limited: one article 

from JISE [21], one from ISEDJ [3], and 9 from SCOPUS [14], [16], [20], [22], [29], [30], 

[31], [35], [39]. Hence, we added ERIC database, used snowballing, keywords from found 

papers, and consulted experts. The search terms evolved during the study. In the final 

phase, they were the following: secondary education, high school, K-12, collaboration, 

partnership, school-university partnership, university, higher education, engineering, 

technology and any synonym for IT, including IT, ICT, IS, software engineering and all 

their fully written forms. These terms were used for making new searches to all journals 

and databases previously searched. The final sample comprises 24 papers. This are marked 

with an asterisk in the references. 

The inclusion criteria for the papers were the following: 1) The paper was broadly about 

ICT or engineering education. Due to this, we ended up including e.g. a molecular biology 

paper [19] as it was mostly about STEM education. 2) The paper studied outreach programs 

towards schools that taught ~15-18-year-olds, as our specific interest is to understand the 

career choice of youth. 3) A higher education institute was somehow involved in the study. 

4) The paper was available in English. As to the exclusion criteria, papers addressing 

exclusively disabilities or minorities were excluded. While the subjects are important, their 

related value expectations are different. Country of origin was not used as an exclusion 

criterion, to enable a global perspective on the topic. 

The papers were coded in a table by year of publication, country of origin, education 

subject, and all stakeholders and participants mentioned. For each stakeholder group, value 

gains were mapped, first by reading papers thoroughly and extracting all mentions of value. 

Then similar values were grouped together. Often value was mentioned directly, if the 

research method of the paper was a survey or interviews, but sometimes value judgement 

was needed. Most unclear cases were marked as value propositions, as it was deemed 

important to separate directly observed value from value propositions assumed by the 

researchers. As most papers do not mention both value propositions or perceived value, it 
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is impossible with this data to make any comparisons between whether gained value and 

value proposition match in the same studies. However, it is possible to compare them 

between the papers. If a paper studied participants directly with surveys, interviews, or 

other empirical methods, including quotes and retelling of experiences, value reported in 

the study were treated as perceived value. If the value was mentioned in the introduction 

or discussion or it was not measured directly from the beneficiary, it was treated as a value 

proposition. This is somewhat in conflict with SDL definition of value-in-use, where only 

the beneficiary can determine value and hence only empirical data should be counted as 

revealing perceived value. We drew the line here as most of the papers did not survey value 

directly; even gauging value from the interviews required some interpretation. To study 

perceived value, we should only include studies into value perception. 

4. Findings 

All the selected papers were either empirical case studies where the author was somehow 

connected to the collaboration (16 papers), or interviews of experiences from people who 

participated in larger scale collaboration programs (8). Most of the studies were interested 

in the students’ perception of the taught subject (10). The second most popular topic was 

effectiveness of the chosen educational approach (7), while some papers were interested in 

the secondary education teachers’ skillsets, and how those changed in the cooperation (4). 

The rest of the papers (3) did not have a clear focus, listing experiences from collaboration.  

The papers were published between 1997 and 2020, with most of the papers published 

during the last 10 years (Figure 1). The oldest paper is almost 25 years old, and thus 

education and IS in general has changed a lot since. However, that paper looked into 

multiple partnership programs, and even though most of them were not related to IS it was 

a good source of stakeholders and value propositions. 

The studies spanned 9 different countries, with 2 papers that did not mention the 

country and one paper with a collection of experiments from many countries. The most 

common country was USA, with 10 papers. While there is a clear emphasis on English 

speaking countries in the sample, 8 papers (33%) were from non-English speaking parts of 

the world, with only single papers from most of them. Still, they are important to give a 

multifaceted perspective on value in collaboration between education providers at different 

educational levels. Some big countries are missing from this list, including France, 

Germany, and Spain. This could be because language was an exclusion criterion; papers 

from those countries might be published in their native language. The subject matter is 

divided equally between education in ICT/IS topics and engineering in general, with a 

slight emphasis on ICT/IS studies (17 of 24 papers). Education systems in different 

countries have different targets for student recruitment and marketing. In some countries, 

such as in USA [52], student marketing tends to be targeted towards bachelor students who 

are making their major choice. In other countries, such a choice needs to be made already 

when applying to higher education, such as in Finland [45]. This study focuses on the 

transition of students from secondary to higher education, and particularly to study IS as 

their major. Often this transition is facilitated with different types of outreach programs, 

which are currently receiving increasing academic interest [1]. 

4.1. Stakeholders 

This study maps the stakeholders involved (Table 1). The selected studies were about 

collaboration between secondary and higher education institutions, almost always done as 

a case study by researchers from the participating university. This explains why the main 

subject of the studies was often the effect on secondary school students. For this reason, it 

is not surprising that students, education institutions and teachers were the most often 

mentioned stakeholders in the papers. Most often, societal and university value 

propositions were mentioned as motivation for the study, and thus were quite generic and 

not tied to any individual participant. 

 
Table 1. The stakeholders mentioned and perceived and proposed value in relation to them. 

Stakeholder Mentions in the papers Perceived value Value proposition for them 
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Secondary School Students 25 12 18 

Secondary School Teachers 22 5 10 

University Students 2 1 1 

University Teachers 7 1 1 

Parents 5 0 1 

Society 11 0 11 

Student Counsellors 4 2 2 

Universities 26 6 11 

Secondary Education 25 3 4 

Industry 20 2 4 

 

4.2. Value and value propositions 

Proposed and perceived value was identified followingly for each stakeholder mentioned: 

1) perceived value, if it was possible to deem from the text that the beneficiary was 

somehow involved in describing that value; 2) if this was not possible it was categorized 

as value proposition made by the authors of the study, who often were the higher education 

counterpart of the studied education collaboration. The value was only mapped to a 

stakeholder if the paper directly mentioned that stakeholder in the context where that value 

was discussed. For example, Moller and Powell [30] state that “higher education providers 

need to promote careers in computing education to a wide range of students”, which is a 

clear value proposition for students and industry. Value for society could also be argued, 

but as it was not mentioned directly in that context, it was not marked as such. Next, we 

will only go through all stakeholders that had enough data on value proposition or 

perceptions to form any conclusion. 

Value for secondary education students. As Table 1 shows, value gains and 

propositions concerning secondary school students were the most common in the studies. 

The only thing that comes close are the societal value propositions, which are only 

propositions and were not the focus of any study. Eight categories were identified in 

relation to secondary school students’ value: practical experiences, motivation, broader 

course selection in secondary education, community building, university experience, 

university credits, career information and communication skills (Table 2).  

 
Table 2. Different categories of perceived value and value propositions for secondary school students. 

Value 

Value 

perceived References 

Value 

proposed References 

Integration to academic community 2  [26], [41] 2 [31], [41] 

Orientation to life in higher education 1  [26] 4 [16], [25], [35], [43] 

Increased motivation for taught subject 6 

[6], [8], [9], [25], [41], 

[46] 5 [8], [31], [37], [40], [46] 

Gaining university credits 0 
 

3 [6], [25], [35] 

Better course selection 5 

[8], [16], [17], [20], 

[46] 3 [8], [22], [31] 

Knowledge on career possibilities 3 [8], [20], [46] 9 

[3], [8], [17], [21], [30], [31], 

[37], [43], [46] 

Practical experience in taught subject 6  

[16], [17], [19], [22], 

[26], [46] 4 [3], [9], [40], [43] 

Increasing communication skills 0 
 

3 [30], [41], [43] 

 

Integration to academic community means anything that integrated students to higher 

education institutes’ social life. This could be in the form of knowing teachers or other 

students from the field. This shares many things in common with the category of university 

experience, but they were different enough to be separated into two distinct categories. 

Orientation to life in higher education meant that students gained understanding of how 

higher education works or what kinds of problems higher education students are solving. 

Lack of motivation was often seen as a problem in these studies and most studies that paid 
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attention to it also reported an increase in motivation, sometimes even outside of class [41]. 

Sometimes the papers suggested that giving university course credits for secondary 

education students could boost their motivation [35], but no paper supported that claim. 

Better course selection was deemed important for students in cases secondary schools 

could not offer courses on the subjects involved in the studies to their students. 

Categorising better course selection as perceived value for students was complicated, as it 

often had to be conferred from the context that the students saw the collaboration as 

valuable as they participated in it. Gaining knowledge on career possibilities includes 

things like forming contacts with industry professionals [9] or understanding what jobs are 

available for students who pursue the taught subject [20]. 

Value for secondary school teachers. Five categories were identified in relation to 

secondary school teachers’ perceived value and value propositions (Table 3). As they often 

were not the focus of the studies, most often only doing their job in a new experimental 

environment was brought up. Sometimes, like when studying university led ICT camps 

[30], secondary school teachers were not even present. Secondary education teachers do 

not always keep pace with the latest developments of their field [27]. So when a study 

mentioned teachers lack of knowledge [41], or their increased knowledge on the subject 

either through osmosis or training [19], it was marked as updated knowledge on the subject. 

Reduced workload for secondary school teachers was offered, often in a manner in which 

the secondary education teacher didn’t have to teach the courses, as the course was fully 

implemented and created by the university [19]. This category is in opposition with the 

new pedagogical methods category. In that category the secondary school teacher had to 

be involved in the teaching process, and some specific pedagogical method was in use. 

Higher education contacts were cases where secondary education teachers could build or 

maintain their contacts to higher education institutes. This value proposition was quite well 

put in a paper about vocational electrical engineering education in Russia, where it is stated 

that “By linking more closely with academic colleagues, by sharing respective potential, 

vocational educators can greatly enhance the quality of education of all students” [9]. 

Teaching assistance concerned whether teachers would perceive value, or if it was 

proposed to them, in collaborative teaching. In these cases, the course, camp or workshop 

was taught by teachers from both secondary education and higher education. 

 
Table 3. Different categories of perceived value and value propositions for secondary school teachers 

Value Value perceived References Value proposed References 

Updating knowledge on subject 5 

[8], [17], [41], [46], 

[50] 6 

[6], [8], [9], [19], 

[22], [30] 

Reducing workload 0 
 

3 [6], [30], [31] 

Higher education contacts 1 [50] 1 [6] 

Teaching assistance 2 [41], [46] 2 [17], [31] 

Trying out a new pedagogical method 2  [16], [50] 1 [21] 

 

Value for universities and industry. These two stakeholders are institutions, in 

contrast to the individuals such as students and teachers. There is not enough data on 

individuals from these institutions, but institutions are important stakeholders, as they often 

have their own views that are different from their individual employees [15]. This is often 

visible in the SDL papers, which study the value generated between companies 

(institutions) and customers (individuals) [49]. One could argue that if researchers’ value 

was mapped, every study gave them valuable research data. However, this category was 

left out from this analysis. Value for higher education teachers was missing from the data. 

In Table 4, the three value categories identified for universities are listed. Given that the 

outreach programs were always arranged by universities, and universities were mentioned 

in all included papers, the value proposals are considerable few. Either the studies did not 

want to emphasize their role in the process, or the authors thought that all career and social 

values they listed concern higher education indirectly. Increased enrolment means that 

higher education institutes gain more enrolling students, or at least more applicants. Better 



ISD2021 SPAIN 

quality of enrolling students means that the students who enrol have higher grades or are 

more motivated to study the field. Better image of the major/discipline implies that the 

discipline is not seen in such a high regard, like stated in one paper “ICT suffers from a 

poor reputation amongst pupils, parents and industry, who consider it dull and 

unchallenging and hence a low-value discipline” [29]. 

 

Table 4. Different categories of perceived value and value propositions for universities. 

Value 

Value 

perceived  References 

Value 

proposed References 

Increase in the number of enrolling students 
4 

[14], [20], [39], 

[46] 
8 

[3], [8], [22], [30], [35], 

[37], [43], [46] 

Better quality students enrolling 0  3 [9], [26], [29] 

Improved image of the field 2 [8], [31] 1 [29] 

 

Only two categories for the industry were identified (Table 5). Career marketing 

seemed to be the most common value proposition for business. Is was often seen as the 

objectives of the studies that propose the said value. For example, Moller and Powell [30] 

state that ”higher education providers need to promote careers in computing education to 

a wide range of students”. One study found that industry perceives these programs as a 

way increase the skills of future workers [35]. 

 
Table 5. Different categories of perceived value and value propositions for industry. 

Value 

Value 

perceived References 

Value 

proposed References 

Career marketing 1 [22] 4 [8], [20], [21], [30] 

Increased skills of future workforce 1 [35] 0  

 

5. Concluding discussion 

There is an increasing interest in society to facilitate the transition of students from 

secondary to higher education. Higher education outreach programs have been established 

to tackle this issue. We argue that also IS education and IS research should pay attention 

to this transition and engage in such programs. Currently, IS research is very limited in this 

respect. We acknowledge that the educational systems differ between countries, and in 

some of them higher-secondary education partnership is not as relevant as in others, while 

in any country offering IS education some interest to secondary education and student 

transition to higher education should be paid. We conducted a narrative literature review 

addressing the research questions of “who the stakeholders to be involved in IS education 

collaboration between higher education and secondary education are” and “what kind of 

value stakeholders may perceive in such collaboration”. As IS literature is very limited on 

this topic, we included literature addressing ICT and engineering education more broadly 

– within these disciplines more interest in this topic has emerged and their findings offer 

useful insights for IS education and IS research. We listed the stakeholders as reported in 

the literature and analysed the value propositions and perceived value gained from the 

perspective of the stakeholders as reported in the literature. Next, the implications of these 

findings are discussed. 

5.1. Raising secondary education students’ interest in IS  

We claim IS research and education should become more interested in secondary education 

students’ major and career choices. Their perspective in the outreach programs in general 

has been studied the most and their perceived and proposed value from the collaboration 

has been considered the most. Most instances on both perceived and proposed value could 

be identified addressing the student perspective. The perceived value findings indicate that 

there is also some empirical support for the value, they are not only researchers’ proposals.  

We are happy to see that student perspective is receiving the most attention. However, we 
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also note that so far it has been neglected in IS education: we should pay more attention to 

the student perspective on IS education already in the context of secondary education. 

The most interesting finding regarding students is that career knowledge has the biggest 

difference in the number of times it was is proposed as a value compared to the times it 

was perceived.  Three studies [8], [20], [46] quoted a student on anything career related. 

This is in line with studies on why students choose IS [52] or STEM (Science, Technology, 

Mathematics, Engineering) [51] majors, i.e., career opportunities are not the most 

important factors for students. 

The main value identified for students in the papers is increased motivation for studying 

and gaining practical experience. While it is impossible to draw a conclusion from this data 

set whether these are connected – in fact they are not addressed in same papers – there is a 

link between a student perceiving a task as valuable and their interest in learning it [42]. 

We could follow this logic up further and look at it from a point of view of university 

enrolment. According to Zhang [52] the main reason students choose IS as a major is most 

likely enjoyment of studying it. We should consider offering students practical and 

enjoyable experiences on IS early on, offering them insights on what this fascinating field 

may offer for them. It is known that students in secondary education have no idea what IS 

education entails [45]. Practical experiences may offer motivation for studying IS, which 

may encourage students to apply for higher education. While this was not directly 

mentioned in any of the analysed papers, we assume that this was the logic behind stating 

increased enrolment rate as a value proposition for universities.  

Interestingly, community building did not appear in the literature often, as it was 

perceived as a value only in two studies. The importance of a support group and community 

in transition to higher education is an often-studied subject that has lots of supporting 

evidence on its efficiency. First year students make friends with each other in many 

activities [10], sometimes even before joining university [4] and older students are used by 

recruitment initiatives to raise interest towards the subject within university [7]. Given that 

students’ support groups’ (i.e. friends and family) perception of ICT as a field is important 

for major selection [52] and gender balanced ICT education [45], giving access to groups 

that already study ICT broadens students’ support group to include people who value it. 

But even if being part of a community enhances students’ motivation for higher education, 

it seems that it is not perceived as value by secondary education students. Nevertheless, we 

maintain that IS research and IS education should pay attention to these two important 

stakeholder groups potentially shaping students’ enrolment: parents and older students. 

Most parents may be unaware of the IS field and informing them may be very important. 

Finally, an interesting finding in regards to secondary school students’ value was that 

gaining experience in university settings or credits from university courses were often 

proposed as a value for students, but only one study mentioned student interest in academia 

[26] and university credits were not reported to be of interest to the secondary school 

students in any of the studies. Students in secondary education do not seem to care about 

credits from higher education institutes; one study even found that “students strongly speak 

of the satisfaction with their performance and report on personal learning, whether they 

had passed the course or not, or received a good grade or a bad grade” [25] when credits 

were used as a reward. Hence, IS education probably should try to underscore other kinds 

of value to be gained, instead of higher education credits. To conclude, it is important to 

build motivation among secondary education students to enter IS education by providing 

learning opportunities such as personal experiences through concrete practices within the 

real context of IS education or even industry. 

5.2. Collaborating with the secondary education teachers 

We also claim IS research and education should devote more attention to collaboration 

with secondary education teachers. In our literature review they were the second most 

addressed stakeholder group, while they often were not the focus of the studies. We 

consider their value proposals and especially their perceived value significant to consider 

for the success and sustainability of collaboration and partnerships. IS education should 

consider them as a stakeholder group with whom collaboration should be established. 



ISD2021 SPAIN 

Secondary education teachers’ perceived value followed the value propositions more 

closely than the students’ perceived value. This could indicate that the teachers are easier 

to involve in the outreach programs. Their value expectation match those the studies 

propose, or they are more involved, and hence their views become better integrated. 

From the value proposition side, the papers were concerned with teachers’ skills and 

up-to-date knowledge in the field that changes constantly, as new ICT makes old obsolete. 

As the teachers also perceived updated knowledge as a value gained from university 

collaboration, this could mean they see the current problems in ICT education. In IS in 

particular, it is problematic that the teachers might be unfamiliar with IS and hence unable 

to educate their own students. Therefore, updating secondary education teachers’ 

knowledge on IS should be important for the IS discipline. Teachers also seem to find value 

in trying out new pedagogical methods [50]. Hence, in IS outreach programs involving 

secondary education teachers, novel and innovative teaching methods should be considered 

as one aspect that interests teachers.  

Higher education is eager to offer teaching assistance to secondary education [6], [19] 

and assumes that it reduces teachers’ workload and is generally of assistance to the 

teachers. However, this is not mentioned as perceived value from collaboration. 

Readymade courses are good for students in that this improves their course selection 

(mentioned three times as their perceived value), but teachers might want their courses to 

be their courses. Or perhaps these courses just fell victim to many possible collaboration 

issues, like communication, boundaries, or unmatching personalities [18]. All in all, IS 

outreach programs should acknowledge that teaching assistance so far has not been 

reported as a driver for collaboration from the viewpoint of secondary education teachers.   

Nothing in the selected papers indicates that higher education teachers perceived they 

gained updated skills from secondary education cooperation, and they were interested in 

trying out new teaching methods only once [26]. One explanation for not perceiving any 

update in their skills might be because higher education teachers already work with 

industry specialists and cutting-edge researchers. Secondary school environment may not 

offer very novel insights, while we think a lot could still be learned. At least, IS education 

gains better insights about the basis on which new students enter the field. 

5.3. Serving the industry and higher education institutes 

Higher education institutes and industry were less in focus in these studies. Some value 

propositions and perceived value could still be identified. The driving motivation for most 

of the studies was either increasing student enrolment in the university or the recognition 

of increased demand in the job market. This leads higher education to conclude that 

students should become more interested in applying to the ICT field. For that reason, it is 

somewhat problematic that only three studies mentioned that the collaboration effort had 

made participating secondary education students to change their minds about applying to 

the field. Three studies proposed that higher education outreach programs could increase 

the skill level of enrolling students. While no study confirmed the proposition, expecting 

that value from outreach programs could drive higher education to launch outreach 

programs even when they do not increase enrolment. It’s also worth noting that none of 

the studies looked at long term effects of outreach programs on enrolment. Most of the 

secondary education students’ perceived value relates to their perception of ICT or STEM 

as a possible major, however, IS outreach programs could also consider industry 

collaboration in these programs. In two papers that were about university enabled K-12 

and industry partnership, the industry perceived value both in career marketing and skill 

increase. Those cases point to the direction of at least proposed value in community 

building and practical experience for secondary school students, even though neither study 

noted those as perceived value for the students. To conclude, since higher education 

teachers as well as industry representatives were quite poorly recognized stakeholders in 

our data, we consider these stakeholders quite important. Given that there is an increased 

need for workforce and that these outreach programs are mostly arranged by universities, 

we consider it important to identify the value gains in more detail both for businesses as 

well as for higher education teachers and students alike.  
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5.4. Conclusions 

Secondary education students and teachers, secondary education institutions, and industry 

are the stakeholders most often mentioned in relation to collaboration efforts. Value is most 

often proposed for students, teachers, and the society in general. We agree that those are 

surely very important stakeholders, but we also suggest IS researchers to study and clarify 

in more detail other stakeholders involved, such as university students and teachers, study 

counsellors, and parents of the secondary education students. With the shortage of the 

workforce in the ICT field in general, and of women in particular, we need to find new 

ways for marketing the IS field as an interesting field offering various and exciting 

possibilities for work in regards to digitalization of organizations and human life. 

However, when planning and designing collaboration between higher and secondary 

education, one should acknowledge that currently, there potentially is a mismatch between 

secondary education students’ value expectations and gains and higher education 

institutions’ value propositions. Secondary education students do not seem interested in 

rewards related to higher education, like university credits. Thus, secondary education 

students may not be interested in what ICT and IS education institutions have to offer, 

unless these institutions start to design outreach programs that take their interests into 

account. To conclude, we would like to encourage ICT higher education organizations in 

general, and IS researchers and educators in specific, to revise their orientation to these 

short lived outreach programs as a form of a broadly spreading scholarly community where 

novices and experts are all continuously working and aiming for the same shared 

aspiration, for a better digitalized future. This would mean we need to identify and clarify 

better the roles for higher education teachers and students as well as for the representatives 

from business. Perhaps this new viewpoint would persuade young people into IS careers 

better if during their secondary education studies already they start to identify themselves 

as not only potential students in IS education but potential value co-creators within IS field 

in general. 

As for the limitations to this study, varying terminology is used in the literature and we 

may have missed some papers due to that. We also needed to make a lot of interpretations, 

as many papers did not clearly state the proposed or perceived value. We don’t draw 

conclusions on how effective these outreach programs have been for any goals that any 

stakeholder might have, only that they have found value in them, and this might encourage 

them to keep participating in outreach programs more than once. We excluded from this 

review papers focusing on minorities and disabilities; however, their value propositions 

and perceptions are interesting topics for future studies and there are quite a few papers on 

these important topics published. There is also room for further IS research on value 

propositions for each stakeholder group given by universities, as they are the driving force 

of these studies. It is also quite likely that these value propositions vary by country, so a 

deeper look into those differences would be welcome. The current paper set had a limited 

number of studies per country that no conclusions could be made. Empirical IS research is 

also welcomed to map actual value perceptions and propositions for all education 

collaboration stakeholders using data collected primarily for that purpose. 
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