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Abstract 

Background Despite demands to make higher education more relevant beyond academia, and a growing body 
of work testifying to the benefits of work-relevance programs (e.g., work-placements, or internships) for both stu-
dents and the companies that host them, there is limited information available for those aiming to optimize these 
programs. For example, few have explored the challenges and needs of internship supervisors. Here, we focus 
on the experiences of supervisors in biology and geology programs across three Norwegian institutions. Specifically, 
through a series of focus groups, we asked internship supervisors about their motivations for serving as student men-
tors, any challenges they had faced, and what higher-education institutions could do to better prepare them for host-
ing students at their workplaces.

Results Key challenges faced by supervisors include the need to tailor placements to individual student needs 
and capabilities, navigating the constraints imposed by academic structures, and addressing communication gaps 
between students, institutions, and workplace supervisors. Internship supervisors suggest enhancing communication 
strategies to better define roles and expectations, increasing support and training for supervisors, and establishing 
clearer, more collaborative frameworks for setting learning objectives with students.

Conclusions The supervisors’ suggestions aim to ensure that internships are mutually beneficial, supporting 
both students’ educational outcomes and the workplace needs. By focusing on the supervisor’s perspective, we pro-
vide valuable insights into one aspect of implementing effective and rewarding internships (i.e., supervisor prepara-
tion), thereby suggesting pathways for future improvements in these high-impact educational practices.
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Introduction
Recent discussions, from several countries and disci-
plines, highlight the need for enhanced practical and 
career relevance in discipline-specific higher education 
(Abbott, 1988; Karimi & Pina, 2021; McGungale & Zizka, 
2020; Norwegian Ministry of Education and Research, 
2014; Scholz et  al., 2004; Stofer et  al., 2021; Varghese 
et al., 2012). These conversations emphasize that students 
should develop the ability to apply their content knowl-
edge in practical situations and effectively communicate 
with others in their field. This dialogue underscores the 
importance of integrating real-world applications, trans-
ferable knowledge, and other career training experiences 
into academic programs. Relevance can be achieved 
through the curriculum in many ways, including via 
course-based research experiences (Gentile et al., 2017), 
course activities and assignments with relevance beyond 
the classroom (Balazs & Morello-Frosch, 2013), and 
work-integrated learning (WIL; Billett, 2009; McLen-
nan et al., 2008). WIL is by definition focused on career 
relevance and readiness, and includes structured work 
activities as part of an educational curriculum. WIL is an 
umbrella term for experiences such as field work (Arcila 
Hernandez et  al., 2023; Fedesco et  al., 2020; Lei, 2010), 
sandwich courses (Busby et  al., 1997; Santiago, 2009), 
and internships (or work-placements, work-practice, 
etc.; Costley, 2011; Kennedy et al., 2015; Velle et al., 2017; 
Wilton, 2012). Here we focus specifically on internships, 
whereby students engage in a temporary work experi-
ence, under the guidance of an experienced professional, 
beyond the classroom but as part of a formal curricu-
lum. Of note, in Norway the programs in this study are 
referred to as work-placements, but to acknowledge the 
international nature of the journal’s audience, we chose 
to use the term internships throughout.

WIL experiences have positive impacts on student 
motivation (Gardner & Belland, 2012; Kyndt et al., 2011), 
learning outcomes (Kennedy et  al., 2015), and setting 
learning goals (Hole et  al., 2022). Indeed, students in 
discipline-oriented programs want practical work activi-
ties to be added to their curriculum (Hole et  al., 2016, 
2018; Norwegian Agency for Quality Assurance in Edu-
cation [NOKUT], 2014). Internships are one such avenue 
to accomplish this, but they are less often implemented 
in discipline-based programs than in professional ones 
(Billett, 2009; Scholz et al., 2004), and research on them 
appears limited. Specifically, prior work on internships 
focuses on the experiences of students and on formats 
more akin to internships within the context of higher 
education in the United States. Furthermore, there are 
few examples of investigations in Northern Europe 
(but see Velle et  al., 2017). In response, the Norwe-
gian government has called for an increased emphasis 

on investigating best practices in WIL in general, and 
internships specifically (Norwegian Ministry of Educa-
tion and Research, 2014), recent calls that led to support 
for the work described here. Partly in response to these 
national priorities, integrating internships into curricula 
is becoming more prevalent in Norway (Costley, 2011; 
Kennedy et  al., 2015; Velle et  al., 2017), adding more 
internship-style programs to the range of similar experi-
ences across STEM fields internationally. Using this new 
Norwegian context, we focus on the implementation and 
improvement of internships within biology and geology 
programs in higher education.

Course‑based internship programs
Internship experiences (also called work-placements in 
some contexts) have a unique career preparation struc-
ture that involves students leaving academic spaces to 
engage in workplaces for a limited time (Aldas et  al., 
2010; Bogo, 2006; Edwards et  al., 2004; Simons et  al., 
2012). As such, internships align pedagogically with 
experiential learning (Kolb, 1984), in which a student 
creates knowledge through direct experience and sub-
sequent reflection (Hole et al., 2018). This work training 
during a student’s formal education has numerous ben-
efits. These benefits include learning new and transfer-
able skills (Bennett, 2002; Parker & Morris, 2016; Scholz 
et al., 2004), faster study progression (Næss et al., 2012), 
and improved graduate employment rates (Silva et  al., 
2018). In addition, students gain a better understanding 
of future career options (Hole et al., 2018; Matthew et al., 
2012) and how to apply their knowledge (Hole et  al., 
2018). They also develop professional judgment, practice, 
and identity (Hole et al., 2022).

Internship programs themselves involve active learn-
ing (Freeman et  al., 2014; Singer et  al., 2013), whereby 
students can apply their knowledge to real-life situations 
with guidance from a supervisor (Wurdinger & Carl-
son, 2009). This training can be particularly important 
for some professions that require practical skills that 
are not always covered in academic programs. Finally, 
internships address the need to integrate an autonomy-
supportive teaching style, enabling students to feel more 
competent and independent in their motivation (Jeno 
et al., 2023). Due to these numerous benefits, internships 
are considered a “high impact educational practice” (Kuh, 
2008).

Internships as situated learning
Situated learning theory posits that learning happens ‘in 
situ,’ which can be further explained as authentic contexts 
where learners must perform the work of a particular 
discipline (Lave & Wenger, 1991). Newcomers to a disci-
pline need opportunities to socially construct knowledge 
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and benefit from communities of those more experi-
enced in the field. Briefly, students need to observe and 
receive guidance from disciplinary experts while actively 
engaging in disciplinary work to build their own knowl-
edge (Lave & Wenger, 1991). Situated Learning Theory 
has been repeatedly applied to learning in the sciences. 
For example, geoscience educators and researchers have 
applied Situated Learning Theory to the ways they teach 
and assess students and to the development of learn-
ing outcomes for their courses (Donaldson et al., 2020). 
In regard to internships, the combination of authentic 
learning experiences and guided mentorship make them 
a clear example of situated learning in practice.

Mentorship in internships
Internship supervisors have a critical role in helping stu-
dents apply new knowledge to workplace contexts while 
also facilitating their social integration into this non-aca-
demic environment (Rose et al., 2014; Russell & Adams, 
1997). Situated learning theory also emphasizes the 
importance of the community of practitioners that stu-
dents can observe, learn from, and eventually incorporate 
themselves into (Lave & Wenger, 1991). Thus, the men-
toring relationship between student and supervisor can 
dictate student learning outcomes, making effective men-
torship a core component of a positive internship experi-
ence (Berg et al., 2020). That internship supervisors have 
both subject matter competency and mentoring compe-
tency is critical to reaching internship learning outcomes 
(McHugh, 2017; Narayanan et  al., 2010). In reality, stu-
dents have mixed experiences with their supervisors in 
Norway (Helseth et al., 2019) and beyond (Jaarsma et al., 
2009; McHugh, 2017; Teng et  al., 2021; Zehr & Korte, 
2020). These discrepancies can be caused by supervisors’ 
variation in mentoring experiences (Hegerstrøm, 2019; 
Wiggen, 2019), limited training in effective mentorship 
(Kristiansen & Wiggen, 2019; Zehr & Korte, 2020), and 
general deficiency in mentoring competence (Helseth 
et al., 2019).

The limited existing research about mentorship dur-
ing internships primarily focuses on professional (e.g., 
clinical or technical; e.g., Gupta et  al., 2008; Huprich & 
Rudd, 2004) rather than discipline-based programs, or 
on research mentorship (e.g., Stephens et al., 2017) rather 
than career and professional development (some exam-
ples include: Atkinson et al., 2015; Fifolt & Searby, 2010; 
Limeri et  al., 2019; Tuma et  al., 2021). These observa-
tions point to a lack of understanding of and support for 
supervisors’ mentoring in internships, which is further 
evidenced by supervisors themselves who report a lack 
of mentoring training (Kristiansen & Wiggen, 2019; Zehr 
& Korte, 2020). Mentoring is complex and multifaceted, 
spanning development of knowledge (Hole et  al., 2018, 

2022), motivation and autonomy (Jang et al., 2009), pro-
fessional community (Rose et  al., 2014), and translation 
of skills (Ryssevik et al., 2011)—highlighting the need for 
research and resources to help supervisors navigate these 
critical relationships.

Research goals
In this work, we center the supervisors’ perspectives to 
guide development of practical suggestions addressing 
those needs. Specifically, we explore supervisor expe-
riences to understand the mentoring challenges they 
face, the resources they require, and their self-identified 
gaps in understanding of mentoring expectations. This 
research is motivated by several national calls to increase 
the relevance of our study programs in Norwegian higher 
education (Costley, 2011; Kennedy et  al., 2015; Velle 
et  al., 2017), and therefore, a need to better understand 
any barriers to successful internships. From this under-
standing, we can take informed actions to mitigate barri-
ers and improve the overall internship experience.

Accordingly, our research questions are (1) what are 
supervisors’ mentoring experiences and what are their 
concerns about mentoring? (2) What internship-specific 
challenges have supervisors encountered in mentoring 
students and what unmet opportunities do they see? and 
(3) What feedback- and evidence-based interventions for 
internships do supervisors propose to help meet those 
needs?

Through focus groups, we interviewed supervisors 
from a variety of workplaces in Norway who were men-
tors in STEM internships across several institutions. The 
immediate goal of this research is to use these insights 
to present concrete ideas that can be implemented in 
internships to support supervisor mentoring. We present 
our findings here, beginning with the concerns and moti-
vations of the supervisors, then moving to the tensions 
and obstacles they encountered, and closing with pro-
posed solutions and responses.

Methods
Research team positionality
Most authors have either been student participants in 
the programs studied or are employed by the programs’ 
organizing institutions. These close ties to the internship 
programs, combined with the Norwegian government’s 
educational priorities (Costley, 2011; Kennedy et  al., 
2015; Velle et  al., 2017), sparked interest in improving 
the programs and using supervisor experiences to inform 
broader changes. The focus group facilitators knew the 
project aimed to gain insight into supervisor experi-
ences for improving the internships and supervisor sup-
port. For each of the focus groups, multiple facilitators 
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connected to at least one of the internship programs 
were present.

Furthermore, a researcher in each focus group was 
local to the research site, allowing them to answer con-
text-specific questions and increase participant com-
fort. As a result, the participants may have considered 
the researchers as insiders, leading them to share more 
openly (Kitzinger & Barbour, 1999); alternatively, that 
relationship may have led supervisors to withhold infor-
mation (Ruppenthal et  al., 2005). However, due to the 
in-depth stories we heard and the low sensitivity of the 
research topic, we do not expect this effect to be sig-
nificant. The academic internship course instructors 
were not present during interviews to reduce conflict-
ing power dynamics and to facilitate increased honesty. 
Finally, the researchers who coded the interviews were 
all trainees (bachelor, master, and PhD level) with direct 
program experience. This prior exposure to the intern-
ships provided unique insight to the coding process, 
improving analysis and interpretation.

In addition, having outsider perspectives provided 
important checks on the findings and process. This addi-
tional expertise and outsider perspective helped those 
who were deeply embedded in internship-organizing 
institutions to have a more critical lens on the programs.

Research context
The focus group interviews for this study were associ-
ated with three Norwegian institutions: the University 
of Bergen (UiB), the University of Oslo (UiO), and the 
University of Tromsø (UiT; also known as The Arctic 
University). One focus group was conducted at each of 
these campuses and involved supervisors in the respec-
tive campus programs. These internship programs were 
included in the study because of the commonalities of 
their course structures.

Specifically, the internship programs included in this 
study are part of campus-specific elective courses avail-
able for students enrolled in the STEM discipline-specific 
BSc degree programs. The internships at UiB and UiO 
focus on biology and the UiT internships focus on geo-
sciences. These courses are elective courses available for 
students in the last year of their study program. They are 
structured with intended learning outcomes; examples 
include using discipline-based knowledge in an intern-
ship-specific context, acquiring sector-specific knowl-
edge, and reflecting on the relationship between theory 
and praxis. Completing the courses requires a minimum 
of 250 h of work, with a minimum of 120–150 h consist-
ing of relevant work at the internship while the remain-
ing hours include on-campus seminars, written and oral 
presentations, and reflective essays. The three courses 
we study here are similar, but the institutions have 

differences in program logistics such as how students are 
matched to work sites, exact course learning outcomes, 
and syllabi. Each course has a primary university instruc-
tor, as well as organizational support from university 
administration. Descriptions of the development and 
structure of one of these internship courses are available 
elsewhere (Velle et al., 2017), and the other two courses 
adapted this model and thus have a similar structure. 
Critically, all the courses involve a triad of participants: 
students enrolled in the courses and engaging in the 
internship experience, the institution that prepares the 
students for the internship (via relevant curriculum and 
logistical support), and the supervisor at the place of the 
internship (Fig. 1).

Students can be placed at a variety of different intern-
ship sites, both in the private and public sectors, such as 
research institutions, museums, the consulting industry, 
local governments, and non-governmental organizations, 
among others. Student tasks can be laboratory-, field-, 
or computer-based, and students may regularly interact 
with scientists, engineers, consumers, or the public. The 
breadth of these opportunities highlights the reach of 
these internship programs and the potential relevance of 
this study’s findings in a variety of work contexts.

Data collection
Focus group design We selected focus groups to col-
lect supervisor perspectives, because as “structured 
eavesdropping” (Powney, 1988), they result in greater 
participant candor (Krueger, 1994). By gathering super-
visors with others in the same role, the groups encour-
age deeper discussion (Kitzinger & Barbour, 1999) and 
provide a safer environment where the supervisors 
share more openly than they might otherwise (Barbour, 

Fig. 1 Internship experience is determined by the working 
relationships between institutions, supervisors, and students. Here 
we focus on the supervisor experience, associated challenges, 
and suggestions for mitigating these challenges
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2018). Focus groups excel at providing insight into pro-
cesses and experiences rather than solely outcomes (Bar-
bour, 2018). In addition, we were interested in dialogue 
between members and each participant’s contributions 
to the conversation process rather than a single consen-
sus answer, thus exploiting another strength of focus 
groups (Lehoux et  al., 2006). As anticipated, the group 
facilitators observed interactive dialogue with partici-
pants building on and challenging the others’ responses 
to reflect their unique contexts. These synergies can elicit 
more nuanced input from individuals (Belzile & Öberg, 
2012), and indeed, we documented both shared and con-
trasting ideas. While focus groups can have quantitative 
limitations (Morgan & Krueger, 1993), we did not aim 
to make statistical conclusions or generalizations in this 
study, meaning that limitation is not a concern.

Group participants We conducted three focus group 
interviews, with supervisor participants recruited by the 
respective course administrators at each institution. Spe-
cifically, each course has a designated staff member who 
maintains contact with all the off-site supervisors. This 
pool of supervisors was contacted by each course admin-
istrator by email, with specific information about the 
nature of the study. We then worked with a self-selected 
group of supervisors. All focus group participants were 
volunteers, which means that certain perspectives may 
not have been captured in the data. In addition to the 
interviewer, the UiB focus group included eight supervi-
sors from six workplaces, a student technician, a teaching 
technician, and the study administrator; the UiT group 
consisted of four supervisors from four workplaces and 
two student technicians; and the UiO group involved five 
supervisors from four workplaces, a teaching technician, 
and two student technicians.

Focus group implementation Recruitment and data 
collection—including all study information, protocols, 
and the consent form—were notified to the System 
for Risk and Compliance at UiB (RETTE), and all data 
were de-identified prior to analysis and distribution. 
We followed national regulations for the use of human 
subjects in research. Specifically, all participants were 
given written and electronic information about the 
voluntary nature of the research, and each gave their 
consent to participate anonymously and confidentially. 
We conducted and audio/video-recorded the group 
interviews during several-day site visits at each loca-
tion. These discussions were 60–90 min in length. Each 
semi-structured session (Murphy et  al., 1992) began 
with a 30-min question-and-answer period, followed by 
a more informal discussion. Lunch was then supplied, 
where—unobserved for the study—participants could 
decompress and further unpack the discussion topics.

Focus groups were originally conducted in a combi-
nation of Norwegian and English as many of the par-
ticipants and all of the facilitators were fluent in both 
languages. However, for communication to a wider audi-
ence, we have translated all quotes presented in this pub-
lication that were originally in Norwegian into English. 
Because of the bilingual nature of this research team, 
we were able to complete this task while maintaining as 
much of the nuance of the original language as possible. 
Still, all translation is an approximation and so the quotes 
presented here may not be exact. Statements made in 
brackets indicate edits made to the quotes for purposes 
of clarity, identifying a synonym that is more appropriate 
than a direct translation, or improving the grammar of a 
statement. In all cases we focused on accurately portray-
ing the participants’ meaning.

In this study, it was important to acknowledge the 
authentic learning experience, and the role of the super-
visors as disciplinary experts, in keeping with Situated 
Learning Theory (Lave & Wenger, 1991). Specifically, 
this study aims to increase the knowledge of the situated 
learning from the perspective of the internship supervi-
sors. These individuals meet the students on site and 
introduce them to discipline-relevant work in their spe-
cific internship, and this role was addressed in the design 
of the focus group protocol.

The focus group protocol was constructed a priori dur-
ing a series of team meetings, specifically to address our 
research questions. The protocol consisted of several 
question stems and suggested follow-ups, including:

1. Share your general experience as a workplace super-
visor. What do you have your student interns do 
when they work with you? Can you give a specific 
example? Do others in the room feel the same or dif-
ferently?

2. Can you share what has worked well? What do you 
feel you have done that has made this work well? 
Have others in the room had the same or different 
experiences?

3. What could be better for you about this experience? 
Can you identify specific challenges to you in being 
a supervisor for a student intern? Have any others 
experienced something similar?

4. Complete this sentence: One thing that would help 
me be a better supervisor is ________. Do the rest of 
you agree or disagree?

We facilitated a collegial atmosphere by opening the 
discussions with introductions to highlight both shared 
experiences and the range of backgrounds present. Dur-
ing the focus groups, we asked the above questions with 
pauses afterward to provide time for processing, as is 
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best practice (Barbour, 2013). These discussions provided 
opportunities for supervisors to share personal experi-
ences, promoting interaction rather than interviewer 
control (Bloor, 2001). Participants expressed gratitude for 
this approach, further illustrating that our groups were 
supportive spaces.

Data analysis
To prepare for analysis, we transcribed the video record-
ings, generating a transcript during a first pass of the 
recording and correcting errors in a second pass. Per-
sonal information was de-identified during this process. 
We used qualitative content analysis (QCA) to analyze 
the transcripts. QCA is an analytic technique suited to 
addressing our research questions because it facilitates 
connecting concepts (denoted codes) to construct pat-
terns and themes (Hsieh & Shannon, 2005; Saldaña, 
2013). We coded the transcripts using an inductive pro-
cess to identify ideas salient to the supervisors rather 
than comparing content to an existing framework 
(Charmaz, 2014; Kelle, 1997). We managed and coded 
transcripts using the Dedoose software package (Sal-
mona et al., 2019).

We coded in multiple rounds. Three individuals each 
coded the same transcript independently, then devel-
oped a preliminary codebook of approximately 20 codes 
through consensus coding (Harry et  al., 2005; Stem-
ler, 2004). The coders then applied this codebook inde-
pendently to a second transcript, coded to consensus 
afterward, added codes, and refined the codebook. This 
iterative process was repeated for the final transcript, and 
codebook changes were re-coded in earlier transcripts.

After coding completion, we identified patterns in the 
data aligned with our research questions. We sought 
a breadth of views rather than a single story (Anders 
& Lester, 2015; Riley, 2017), and while code frequency 
counts provided some initial guides (Silverman, 2006), 
we did not attach meaning to the actual values (Bar-
bour, 2001) out of a concern that quantification would be 
misleading.

Considerations of methods and scope
Prior to an interpretation of our focus-group results, 
some biases and caveats are warranted. First, our data are 
restricted to the input of supervisors working in STEM 
fields, limiting extrapolation to other disciplines. How-
ever, much of what we will present seems to concern 
global, rather than STEM-specific, experiences and per-
spectives. Similarly, the Norwegian context may not be 
representative of other internships in other cultural con-
texts. Finally, our focus groups likely involved the most 
committed supervisors in our different populations–
individuals who were willing to take a half-day off work 

to travel locally and volunteer their time to this effort. 
Supervisors who are less enthusiastic about this role may 
have faced legitimate challenges during the internships, 
but these perspectives may not be represented in our 
data.

Results
Summary of codes
As a result of the iterative consensus coding process, we 
developed a final codebook consisting of 24 codes. Codes 
spanned many concepts, including supervisor–student 
communication, student experiences, internship logis-
tics, challenges, and solutions (the complete codebook 
can be found in Supplemental Materials). In construct-
ing themes, we identified three broad categories of codes. 
The first category centered around the concerns and 
motivations of supervisors, including how those con-
cerns fed into their motivations. The second described 
the variety of obstacles and tensions supervisors encoun-
tered in internships, and the third involved actionable 
solutions proposed to respond to those obstacles. These 
broad categories align well with our original research 
questions and focus-group questions. Our results present 
each of these groups and summarize the common themes 
within each.

Supervisor experiences and concerns
The internship supervisors were broadly invested in the 
success of their students and were motivated to cre-
ate as positive of an experience as possible. This led to 
lively discussions regarding improvements to internship 
programs and support that is necessary to achieve these 
goals. Many supervisors brought up concerns regard-
ing the internship experience that underscored that 
they were trying to be effective in their roles. The con-
cerns coalesced around two primary ideas: whether they 
were exploiting students and whether the internship was 
rewarding. Supervisors describing their concerns also 
pointed to how their mindfulness of student well-being 
directly motivated them to become effective mentors.

Student exploitation Some of the supervisors com-
mented on labor practices and the structure of the intern-
ship as a reason they wanted to be good supervisors. As 
one participant described, “we are making a sensible 
effort so that we are not simply exploiting the students… 
because what we hope for is that they will be inspired and 
informed.” This statement both identifies a concern they 
seek to avoid and connects that concern to their motiva-
tion as a supervisor. Another supervisor drew on their 
personal experience in another country,

“In [other country], it’s a real problem actually, we 
have like a three-month, four-month [internship] 
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that’s for course credits where they don’t get paid, 
and that’s quite common and something I don’t par-
ticularly like, and I don’t think the students get as 
much [out of the experience] as they should.”

Through comparing institutional contexts, this super-
visor saw how internships can operate, making this 
potential pitfall a salient concern. This same supervisor 
elaborated on how this concern affects them, explaining, 
“…so I find myself being very worried about [exploita-
tion] and making sure, so I’m maybe overcompensating.” 
They convey the importance of this exploitation concern, 
even going so far as to notice it may be so strong that 
they put excessive effort toward being a positive mentor.

Rewarding experiences Another concern that arose was 
whether the internships were rewarding for students. 
Though this sentiment can be connected to exploitation 
as indicated above, this was considered a distinct concern 
as the supervisors focused more on student benefits from 
the experience rather than on how the supervisors might 
extract labor without providing fairly in return. Some of 
the ways supervisors viewed this concern included stu-
dent learning outcomes and work relevance.

As one supervisor expressed, “some of the work that 
really works well for us is something that… also doesn’t 
help them so much.” Another added, “the question is, are 
we providing enough [content knowledge]? That’s our 
challenge.” These supervisors point to a desire to pro-
vide students with work that develops them and provides 
needed competencies. They see the internship not just as 
an opportunity for the employer to gain useful labor, but 
also as something that must provide students with use-
ful learning opportunities. A third supervisor elaborated 
that this desire was “a clear goal, something concrete 
to work towards.” These supervisors point to concerns 
about work relevance-specific learning and professional 
development objectives. They want the students to be in 
a better place at the end of the internship than when they 
started, and supervisors seek the internship’s relevance to 
help them get there.

These concern and motivation examples illustrate two 
of the major worries supervisors have about the intern-
ships—unjustly asking too much of students and not pro-
viding enough reward to them in return—and how these 
worries drive them to improve the programs. One super-
visor connected the two together, observing,

“It was really nice for us to have [the student] 
because she could contribute to processing and con-
ducting all the measurements on the cores, and we 
also got to see that she was a potential candidate for 
a summer job. So we offered her a summer job with 
us, which was [both beneficial for] her and enjoyable 
for us.”

In making the internship both non-exploitative and 
rewarding, the program can benefit both parties, and this 
was a compelling goal. As a result of these concerns and 
motivations, the supervisors desired to identify the chal-
lenges they face that stand in the way of them addressing 
these concerns. These mutually beneficial motivations 
were important to observe as we relied on the supervisors 
to propose solutions to the challenges they encountered.

Challenges supervisors encounter
With the supervisors motivated to make the internships 
a good experience, another area we studied is the obsta-
cles supervisors encounter when trying to act on those 
concerns. Three types of challenges were most apparent: 
difficulty tailoring the internship experience to the indi-
vidual students, limitations from the academic course 
structure, and insufficient communication during the 
program.

Tailoring the experience As described above, the super-
visors wanted to make the internship rewarding, and they 
attested to how personalizing the experience to the needs 
and competencies of the students is a critical part of that. 
However, they found this was challenging, and obstacles 
ranged from high-level project selection down to identi-
fying specific tasks and learning objectives.

A supervisor conveyed their experience with internship 
project selection saying,

“At our place, it’s difficult to provide a project for 
them to work on. [Workplace] has quite substantial 
tasks, and we can’t just assign a student to write a 
pollution permit… there are limitations on what 
they can be allowed to do with us.”

Despite a desire to provide an appropriate space for 
students to work, the limitations of what students were 
capable of or even allowed to work on could make it dif-
ficult for supervisors to accomplish that task. This chal-
lenge illustrates how discrepancies between student 
qualifications and the demands of the workplaces can 
make tailoring the student experience difficult. In addi-
tion to this mismatch in qualifications, their unpredict-
ability was also an obstacle. Another host expressed,

“I have to say that there’s a lot of variation in who 
you get. They are incredibly different individuals 
with different motivations, different interests, differ-
ent backgrounds, etc… So, there must also be an ele-
ment of adaptation, improvisation, etc., considering 
who you actually get. If you can at all.”

They testify to the importance of flexibility in intern-
ships, but they also acknowledge the demands placed on 
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them by the inherent fluctuations in incoming students 
and that it may not even be possible to respond with 
sufficient agility. The lack of skills alignment and stabil-
ity prevents them from tailoring the experience to be 
rewarding, despite their desire to do so.

Program structure Another challenge the supervi-
sors faced was connected to the WPs being a partner-
ship between the workplaces and academic institutions, 
resulting in limitations on supervisors from the academic 
structure and focus of the institution. The format of the 
WP reduced work opportunities, and those opportunities 
did not always align with the focus of the workplace. One 
of the supervisors explained the impact of the academic 
internship context on the work they can offer,

“So when planning the internship, we have tried to 
structure it with specific tasks… However, sometimes 
they say things like, ‘Oh, on Monday, I can’t come 
until after lunch because I have another course.’ Sud-
denly, it becomes a bit of a puzzle to schedule them… 
because they have other courses or commitments 
that can disrupt their availability… These external 
factors can also affect the feasibility of carrying out 
tasks and the presence of internal staff members 
who can assist. It’s inconvenient when they engage in 
other parallel activities.”

Because the internships are set up as academic courses 
taking place during the term, the students’ schedules are 
built around their simultaneous engagement in other 
courses, and this directly affects how they are able to 
engage with the internship work. Some of the intern-
ship courses are organized in parallel with other courses, 
leaving it up to the student and internship host to find 
times that fit both calendars. Others are organized as set 
weeks in the calendar, predefined by the university, and 
thus with less flexibility. This unpredictable availability, 
and other student obligations, directly limits the types of 
tasks they can engage in, and this frustrates some of the 
supervisors.

In addition to the day-to-day logistics limiting work, 
the overall length of the internship was a barrier too. 
Supervisors recognized that the timeline of the intern-
ship is set by the academic calendar because the program 
is implemented as an academic course during the term. 
However, they noted this sometimes hurts the work 
experience. As one supervisor put it,

“Taking in a person for just one week can quickly 
become demanding because if something hap-
pens… the student is not at that level of being able 
to contribute in handling a situation like that… 
We’re paying a lot for this [project], and we need to 
get it up and running, and there would be limita-

tions on what the student could be involved in.”

Supervisors highlighted how the limited length of 
the experience prevents the students from contributing 
to significant projects, particularly those with urgent 
timelines the workplace has invested in. Another par-
ticipant also asserted the limited timeline inhibited 
work opportunities, “A lot is happening towards the 
end of the internship period. Ideally, for us, the intern-
ship would have been a bit longer.” They highlight the 
misalignment between the workplace and academic 
calendars and that the limited time of the internship 
reduces both the number of tasks students can work on 
and the benefits the supervisors can receive.

In addition to work timing during the days and the 
term, another aspect of the internship structure that 
was an obstacle for supervisors is how the profes-
sional–academic partnership results in misalignment of 
institutional priorities. As one supervisor related,

“I think our [workplace] focus is a little bit dis-
jointed from the university… so I feel like some-
times, if we have too many botany students, we 
don’t really know what to do with them actually 
sometimes… usually what we need people for is 
terrestrial zoology and I think that’s something 
that sort of doesn’t really have that much of a focus 
in the research groups in [specific university]… 
Basically it means that for pretty much every sin-
gle project there is one faculty member who is the 
person who is the official contact person for [spe-
cific institution], but actually they aren’t necessar-
ily the right academic background for that.”

They note how, even though the internship program 
is designed to prepare students with practical career 
skills, the difference in training program focus between 
the institution and the workplace results in challenges: 
the students’ expertise does not always match the work 
the supervisors do, and the faculty at the university 
working with the internship course are not in a closely 
related field. The supervisors express how this makes 
it difficult for them to mentor and provide relevant 
experiences for the students, in addition to how that 
makes the supervisors’ jobs more difficult. Together, 
the misalignment of workplace–institution priorities 
and the challenges of meshing workplace timelines with 
academic ones illustrate how WP structure can be an 
obstacle for supervisors.

Communication and feedback Supervisors also 
expressed how a lack of communication at all stages of 
the program inhibited them from improving the intern-
ships. Lack of communication centered on the hosts 
receiving insufficient information, and in the triangle 



Page 9 of 18Schneider et al. International Journal of STEM Education           (2024) 11:60  

of the three parties involved in the internship programs 
(supervisors, students, and institutions, Fig.  1), both 
lines of communication involving supervisors stood 
out.

An aspect of supervisor-program communications 
that supervisors emphasized as a challenge is the lack 
of clarity on program objectives. As one supervisor 
elaborated,

“I am uncertain about whether we are relevant or 
what could be done differently. I might be missing 
a clear goal, something concrete to work towards. 
Maybe they could… give us a specific task, rather 
than just aiming for the ‘internship experience.’"

They mentioned how they feel they have a lack of 
guidance from the institutions on what the program 
goals are for the student. The supervisors notice a lack 
of clear communication regarding learning objectives 
and instead feel left to fend for themselves toward some 
vague “internship experience,” wondering whether they 
are even relevant to the experience.

This perceived lack of guidance also extends to 
dynamics between supervisors and students. Again, 
highlighting a lack of information, another supervisor 
testified,

“What’s lacking and what I hope will come out of 
this is some information: What is expected of us, 
what can we expect from you as a student, what 
formal role do we have, and what can, well, a lot 
of practical aspects surrounding it… Are we com-
pletely off track, or perhaps are the other compa-
nies the ones off track? Are we hitting the mark? 
Are the students satisfied afterwards?”

The insufficient communication between students 
and supervisors, especially before the internship 
begins, manifests as unclear expectations and a lack of 
feedback. Without this coordination, supervisors state 
how mutual roles in the mentoring relationship are 
unknown and how supervisors do not know if they are 
meeting the needs of students. This lack of expectations 
is underscored by the hosts not receiving adequate 
information in both directions—from institutions and 
from students.

Proposed responses and solutions
Supervisors proposed a variety of concrete solutions 
to respond to the tensions and obstacles they face in 
the internship. Although their concerns spanned many 
areas including program structure and customizing 
the internship, a broad theme we found is that many of 
their proposed solutions focused on communication to 
address these challenges. As discussed above, the three 

parties in internship programs form a triangle of sorts 
(Fig. 1), and supervisor solutions tend to focus on one 
of the three primary lines between parties: institution-
to-supervisor, institution-to-student, and supervisor-
to-student. Institution-to-supervisor communication 
solutions included the institution showing more trans-
parency about the incoming students and the institu-
tion providing supervisors with concrete training and 
resources. Institution–student communication propos-
als often centered on internship organizers working 
with students to share detailed information on work-
place options to facilitate good expectation matches. 
Finally, supervisor–student solutions included both set-
ting collaborative learning objectives and engaging in 
mutual feedback processes.

Clearer up-front communication from institutions to 
supervisors A common solution supervisors proposed 
was improved communication to them from the insti-
tutions, particularly before the internship begins. They 
wanted to set explicit expectations but found limited 
communication a barrier, and they saw providing infor-
mation to supervisors about the incoming students as a 
useful mechanism to address this. Supervisors saw the 
internship organizers at the educational institutions as 
the critical part in facilitating communication.

Supervisors pointed out how knowing more back-
ground on the students before the internship started 
would help them prepare and tailor the internships to 
fit the student. As one supervisor straightforwardly 
remarked, “It’s just a question I got from my manage-
ment, like ’do we know anything about these students?’ 
And I just said, ’no, they’re coming on Monday at 9.’” 
As discussed earlier, supervisors have a desire to make 
the internship rewarding for students and to make the 
experience rewarding, but a lack of communication 
limited what they could accomplish.

Supervisors proposed increased clarity and expec-
tations from the institution’s internship organizers 
regarding competencies and expectations. In response 
to being asked if they would find it helpful to know pre-
internship if their student could use Excel or have other 
skills, two supervisors imagined:

“[Supervisor1:] Whether they can or not, yes. It’s 
important to write it into the [internship matching] 
assignment that ‘this is the minimum requirement’…
[Supervisor2:] We have online resources so that’s 
also something we can consider if we need to prepare 
the students or give them a pre-task to refresh their 
Excel skills or something, so thank you, we’ll take 
[knowing their skills].”

They suggested that the internship organizers (1) com-
municate student competencies to the workplaces so 
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they can prepare adequate resources and projects to 
bring the students up to speed and (2) be explicit with the 
expected skills on job postings so workplaces have clar-
ity on incoming skills. As suggested above, this could be 
facilitated by the educational institution through clearer 
job postings and greater transparency to the workplaces, 
but other supervisors also proposed that the students 
could play a role:

“[Supervisor1:] It would be really nice if I could just 
create a form, especially if you provide some feed-
back on what you would like to include in that form, 
like ’[students] fill this out and send it to the [super-
visor organization] along with your introduction’…
[Supervisor2:] A bit like a CV, yes, like their work 
experience, what have they done before, what do 
they want.
[Supervisor3:] Yes, and what they want, that’s actu-
ally the most important.”

They point to the students providing the information 
directly as an additional avenue for improved communi-
cation. Skill competencies were highlighted again, but a 
unique advantage of the students providing information 
themselves is that they can communicate their specific 
motivations for the internship—information that could 
help the supervisors.

Supervisor training and resources The other facet of 
institution–supervisor communication the supervisors 
pointed to is institutions proactively providing adequate 
support resources to the supervisors. Given how supervi-
sors felt there were a variety of mentoring responsibilities 
expected of them, this would both help address gaps in 
supervisor competencies and streamline their mentor-
ship by making information easily accessible. However, 
as some hosts noticed, there is not a shared idea that all 
supervisors even play a role as mentors:

“[Supervisor1:] We function as mentors, and that 
role is very important, I think. And valuable.
[Supervisor2:] But I think maybe that could be 
specified a bit more of what we are. A [supervisor] 
is someone you’re with and you live your life sepa-
rately, but in [this WP] context, if you’re with a 
[supervisor] you have a mentor. So, to state that: ’I 
am your mentor, or your guide while you’re here.’ I 
think that maybe... they should use those terms, and 
it’s the same for everyone. Then there are also con-
sistent expectations.”

It is difficult for institutions to provide adequate men-
torship resources to supervisors if the supervisors do 
not even see themselves as mentors. They claim that 
this common language is not used within the program 
and that doing so would help set common goals around 

mentoring. This is only the first step in supporting super-
visors’ mentoring, however, and they attested to the 
importance of resources tailored to their unique needs.

Respondents suggested institutions collect feedback 
from supervisors to identify what internship expectations 
they feel least prepared to meet. These unique needs will 
vary across contexts, and in our group of supervisors the 
most common expectation they needed support with 
was writing letters of recommendation. One supervisor 
remarked, “I haven’t written any [references] before… So, 
yeah, I think it would be helpful to know what to write.” 
To train them on how to write references, other supervi-
sors recommended the educational institutions provide 
them with a template of questions sufficient for writing 
one, “that could be included in a [training] module where 
you can provide quick feedback, and then the reference 
comes out as a standard recommendation.”

This highlights a trend of supervisors desiring 
resources and information provided directly to them—
as in the training module suggested above—rather than 
expecting the supervisors to search out the information 
for themselves. Eliminating the search eases their respon-
sibilities and provides more time to focus on students. As 
one supervisor asserted,

“When we are contacted by educational institutions, 
the link to this [resource] should be included directly 
because I won’t remember to go there and check. So, 
the information needs to come to us.”

Because remembering where internship program 
resources are and when they need to reference them 
is not seen as a typical part of their job responsibilities, 
institutions proactively reminding and providing those 
resources can help ensure supervisors have the tools they 
need at the right times.

Institutions communicating workplace expectations 
to students Supervisors also highlighted a second line 
of communication in the internship program triangle 
that could be improved: information from the intern-
ship organizers to the students. Beyond the supervisors 
knowing more about the students, they also wanted the 
students to know more about the workplaces. As one 
supervisor related,

“If there was an info module that introduced stu-
dents to the companies early on, you could sell the 
company a bit... If you receive that information 
when you’re about to start the course, you have 
very little time… But if you’re introduced to the 
course early on, so that you become curious, and 
the information about previous companies is eas-
ily accessible… then maybe you’ll get even more 
interested professionals. At least they know what 
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they’re getting into.”

Another supervisor added, “those modules could be 
something like ’okay, you should experience so and so 
many hours of meeting activities in companies’, or organ-
izational life.” Tapping into their concerns about program 
structure and expectations, the supervisors counter that 
providing easily accessible information to prospective 
interns can set work expectations up front before stu-
dents are even matched. This may even have the added 
benefit of attracting students who feel interested and 
motivated to engage with the workplace.

However, the supervisors acknowledged that intern-
ship organizers can only provide this information to the 
students if the workplaces have made that background 
clear. To aid in this, supervisors suggested,

“A simple questionnaire for companies: Is it practi-
cal work or office work? Those kinds of things that 
we can check off… It’s advantageous for both us and 
them to have some idea of what they’re getting into.”

By having a structured way of schools collecting the 
important expectations like hours, work location, and 
responsibilities before the internship, organizers can 
ensure that information is available to be provided to stu-
dents rather than a haphazard collection of pieces that 
may be insufficient for students.

In summary, to improve communication, supervi-
sors emphasize three key strategies. First, provide more 
information about students to workplaces by setting clear 
competency requirements in job postings, provide stu-
dent backgrounds and skills to supervisors, and allow stu-
dents to directly communicate their work histories and 
motivations. Second, provide structured discussion times 
for students and supervisors to exchange feedback, with 
an alternative anonymized avenue for feedback collected 
by the institutions. Third, provide students with com-
prehensive pre-internship information, like backgrounds 
and expectations of the workplaces. This approach may 
require the institutions to seek out the needed informa-
tion from supervisors before the internship.

Increased feedback In the third and final line of com-
munication—that between supervisors and students—
supervisors highlighted student feedback as a useful 
way for them to improve the internship experience. This 
reflects their desires to tailor a rewarding experience for 
students and illustrates the high regard with which they 
hold student voices. In response to the idea of receiving 
direct student feedback, one supervisor said,

“I think that’s important because we actually receive 
very little feedback from the students. In a large 
company, it might be that somewhere up in the sys-
tem, at some point, some form of feedback has been 

given, but for us who have actually been with the 
student, there is no direct contact with the student, 
so I think that could be much more useful.”

As another supervisor attested, “it’s a bit like we’re try-
ing blindly and to the best of our ability… but it could be 
that we’ve misunderstood.” They recognize that, espe-
cially with bureaucratic structures that can be present 
in larger workplaces, they have limited guidance, and 
an explicit structure for collecting input from students 
would be helpful. Holding a mid-WP and post-WP dis-
cussion between a student and their supervisor was a 
popular solution, with supervisors emphasizing how 
helpful feedback meetings can be. They recommended 
some specific questions to ask students, including “Are 
they satisfied? Is there anything they found negative? Is 
there anything they found positive?”.

However, an important caveat supervisors identified is 
the power dynamic that can be present in such supervi-
sor–student meetings. Students may perceive such dis-
cussions as high-stakes or loaded with one-way criticism. 
One supervisor testified,

“We have the mid-term evaluation with them, but 
it’s possible that there are things they don’t want to 
say directly to us… They might be more comfortable 
sharing those things with [internship organizers], so 
it would be helpful to receive general feedback from 
[the institution]. Not necessarily mentioning specific 
students.”

To mitigate the power differential, supervisors sug-
gest the institution solicit feedback. This allows students 
to offer feedback without fearing retaliation from the 
workplace. By involving all three parties in the communi-
cation triangle, the institutions can de-identify this feed-
back and provide overarching themes to workplaces for 
improvement. Supervisors also suggested having these 
conversations outside of higher-stakes evaluation meet-
ings, and including student reflection questions, informal 
interviews, presentations, and surveys.

Supervisors saw this proposed feedback and evalua-
tion as bi-directional. They said it was an opportunity to 
give feedback to the student “so that they actually receive 
an assessment” that is concretely documented. Super-
visors remarked this also has the added possibility of 
being passed on to the educational institution, as well for 
potential grading uses. In the other direction, supervisors 
viewed such a discussion as an opportunity for the stu-
dents to shape the internship experience and inform the 
supervisors how to improve the program. By baking such 
feedback opportunities into the structure of the intern-
ship, the supervisors saw opportunities for internship 
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program improvement, student growth, and integration 
into the academic side of the program.

Concrete and collaborative learning objectives Another 
area of student–supervisor communications solutions 
the supervisors proposed related to setting internship 
program learning objectives. As addressed earlier, super-
visors found a lack of expectations a barrier to mentor-
ing, and learning objectives were one way they believe 
that could be addressed. As one supervisor commented, 
“I am… uncertain about whether we are relevant… I 
might be missing a clear goal, something concrete to 
work towards.” Another supervisor recommended hav-
ing “learning objectives that [students] should achieve 
while they are with [the supervisors].” To facilitate a more 
rewarding experience, there are several priorities super-
visors brought up when discussing how to develop these 
learning goals.

First, supervisors emphasized student agency to create 
what is valuable to them. As one supervisor put it, stu-
dents ought to be able to,

“Start by planning where to drive and where the dif-
ferent points are, the most efficient route. It’s very 
simple work, but we can see that they find it very 
rewarding because they get to plan their own days.”

With clear work expectations communicated pre-
internship, they envision a program where students have 
the freedom to pursue what is compelling to them, and 
they imagine that driving the project can also be a skills 
development opportunity for the student. To equip and 
motivate students to do this, however, the supervisors 
recognized that they need to show students the vision 
behind their work and how it is compelling. One super-
visor related that it’s possible “students don’t fully see 
the joy” in their work, because by the time, the impacts 
are visible it may be “three years since they worked on 
it.” While this is a fundamental limitation of the cur-
rent internship timing, structure, and project pace, in 
response, they suggested that supervisors,

“Can create something that demonstrates the value 
of what they’re doing, even if they don’t see it when 
they’re working on it internally. I think that could 
help them understand that they are actually mak-
ing a valuable contribution.”

As a result of seeing how their work fits into the big-
ger picture, students could be motivated to drive their 
work forward and have the background to see what 
directions would be most impactful.

Beyond simply allowing students to contribute to 
the internship objectives, a second facet supervi-
sors emphasized is the importance of supervisors col-
laborating with and supporting the students in setting 

these objectives. Rather than setting the students loose 
to find their own path and expecting them to produce 
output for the workplace, supervisors stated it was also 
valuable to consider,

“In addition to all the things they do for us, it’s 
also like: ‘what can we do for them?’ So we often 
sit down and discuss where they want to go, how 
we can help them, and which people we can con-
nect them with… Since they’re associated with a 
project, there are opportunities within the project 
if they want to continue and contribute their own 
ideas. So it’s a bit different from if it were like: ‘We 
just need someone to do this and that.’”

They emphasize that while students ought to be cen-
tered in goal-setting, the workplace has a responsibil-
ity to go beyond simply taking in student labor and 
instead really invest in the students to support them in 
making their goals. They envision the process of setting 
and reaching goals as going both ways. As the super-
visor above describes, some of this support includes 
talking with students about their desires and needs; but 
another supervisor adds this could also take the form 
of contextualizing the student’s education, so they have 
the background they need to chart a path forward,

“One must consider this as an opportunity for the 
student to see what their education can actually be 
used for. And if they find out within a week that 
‘this is not what I thought I would be doing,’ then 
that’s also good.”

This is a clear movement beyond the supervisors see-
ing the students as a source of output; rather, it is per-
fectly okay for the student to decide the field is not for 
them. This collaborative approach to setting concrete 
learning objectives with the core aim of developing the 
student was the hallmark of the supervisors’ proposals.

Discussion
We recognize that this study, and the associated implica-
tions of our findings, have limitations. Our findings are 
context-dependent, and best reflect the nature of student 
internships across our three Norwegian institutions. Any 
recommendations derived from these findings will also 
be constrained by context and feasibility. However, much 
of what was revealed in our focus groups is likely appli-
cable beyond our study system. Furthermore, our focus 
groups consisted of non-random, voluntary groups of 
participants, a limitation that may affect our conclusions 
and limit our ability to extrapolate from these findings. 
The groups were also not all the same size. Due to ethical 
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considerations involving the use of human subjects in 
research, any work of this nature conducted at our insti-
tution is by definition voluntary and non-random. In 
future, to increase access and broaden the diversity of our 
participants, we could broaden our recruitment efforts, 
meet with hosts on their sites, and administer online sur-
veys to our complete pool of hosts. Finally, some of our 
focus group participants were pre-acquainted, which can 
provide a more comfortable environment to collect com-
plex social data (Bloor, 2001; Brown, 2015). However, we 
recognize that this also could have impeded some par-
ticipants from communicating freely, especially in situa-
tions where there were actual or perceived hierarchical 
differences.

In general, internships are considered a high-impact 
practice, helping students explore career interests, apply 
academic learning, and develop a professional network 
(O’Neill, 2010). Universities support students in work-
practice experiences to enhance learning and student 
employability, and provide students with real-world 
experience (Caddell & McIlwhan, 2019; Hole et al., 2018; 
Velle et  al., 2017). These experiences also benefit the 
university by strengthening community connections, 
whereby area employers represent a critical facet of the 
community, and improving its reputation (Weible, 2009). 
Finally, employers in the community benefit from these 
experiences by gaining access to a pool of skilled and 
experienced potential employees (Weible & McClure, 
2011). Given these benefits, there is clear value in sup-
porting both students and their supervisors during an 
internship. Here, we focus on the supervisor experience 
as an avenue for improving the impact of internship pro-
grams for all parties involved.

Specifically, this study presents an analysis of the chal-
lenges, needs, and feedback of supervisors managing 
students in internship experiences. We primarily focus 
on addressing our three research questions involving 
supervisor experiences and concerns, tensions and chal-
lenges supervisors encounter, and proposed responses 
and solutions.

Supervisor mentoring experiences and concerns
The participating supervisors are clearly invested in the 
success and well-being of their students, and this shapes 
the concerns they feel are most salient. Throughout 
their internship mentoring experiences, their primary 
concerns are twofold: avoiding exploitation of stu-
dents and ensuring that the internship is rewarding and 
beneficial. Exploitation concerns arise from instances 
where students may be used for labor without adequate 
compensation or learning opportunities. On the other 
hand, ensuring rewarding experiences involves provid-
ing meaningful and relevant work that contributes to 

the students’ learning and professional development. 
Supervisors strive to make the internship experience 
both non-exploitative and beneficial, thereby creating 
a mutually advantageous environment. Furthermore, 
the more “meaningful” supervisors can make the work, 
the more authentic that experience becomes for the 
student. Engaging in the actual work that professionals 
do is an important element of situated learning theory 
(Lave & Wenger, 1991) because it allows students to 
experience what true membership in the professional 
community feels like.

Tensions and challenges supervisors encounter
Supervisors face several challenges in creating effec-
tive internship experiences. These include the difficulty 
of tailoring the internship to individual student needs, 
constraints imposed by the academic course structure, 
and inadequate communication during the program. 
Tailoring experiences to suit diverse student back-
grounds and skills is a significant challenge, often hin-
dered by the limitations of what students are allowed 
to do or capable of handling, and what the supervisor 
knows about the student beforehand. The academic 
structure of the internship also imposes restrictions, as 
students’ other course commitments can disrupt their 
availability and the work they can engage in. Finally, 
communication issues, both in terms of receiving suf-
ficient information and setting clear expectations, ham-
per the effectiveness of the internship. While there was 
high-level alignment across stakeholders to enable stu-
dent success, in practice the differences in skills, logisti-
cal expectations, and communication styles introduced 
challenges in internship implementation. Supervisors 
described these tensions impacting them by fueling 
feelings of uncertainty and lack of preparedness; how-
ever, through their mentoring experiences supervi-
sors still see all of these areas as opportunities for 
improvement.

Proposed responses and solutions
To address the above challenges, supervisors’ feed-
back suggests interventions primarily centered around 
enhanced communication and setting clear expecta-
tions. They recommend better upfront communication 
from institutions to supervisors, providing detailed 
information about students and clear guidelines on 
program objectives. Supervisors also call for structured 
feedback mechanisms, both from and to students, to 
better understand and meet their needs. In addition, 
they emphasize the need for collaborative setting of 
learning objectives, involving both student input and 
supervisor guidance, to ensure that the internship is 
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aligned with students’ educational and professional 
aspirations. To practically implement such suggestions, 
best approaches will depend on the program context. In 
the following section, we propose a variety of specific 
strategies along with considerations for how each strat-
egy connects to the supervisors’ feedback.

Implications of findings
Our findings highlight the importance of clear commu-
nication, tailored experiences, and a focus on mutual 
benefits in supervisory roles within internship programs 
(Fig.  2). In keeping with the inclusion of internships in 
the broader field of Work Integrated Learning (WIL), 
these recommendations echo, to some extent, those of 
similar WIL investigators. For example, work by Jackson 
et  al. (2017) and Winchester-Seeto et  al. (2016) empha-
size the need for clear communication and establishing 
concrete learning outcomes. By addressing these key 
areas, internship supervisors can likely create more effec-
tive and rewarding work-practice experiences for their 
students.

Clear communication Several studies have emphasized 
the importance of clear communication in supervisor–
mentor working groups. For example, Lejonberg and 
Tiplic (2016) found that mentoring that is characterized 
by open communication and trust, positively impacts 
mentees’ self-efficacy and intention to stay in their posi-
tions. Ismail et  al. (2009) further supported this, show-
ing that supervisor communication in training programs 
significantly influences employees’ motivation to learn, 
which in turn affects their attitudes and behaviors. Tep-
per (1995) and Mohammad et al. (2019) highlighted the 
role of communication strategies in maintaining stable 
relationships and fostering group commitment, respec-
tively. These studies collectively underscore the critical 

role of clear communication in enhancing the effective-
ness of supervisor–mentor working groups. To improve 
challenges related to communication, our focus-group 
participants recommended that institutions provide the 
supervisors with more information about the incoming 
student(s), their existing skill sets, and relevant course-
work. Internship courses can accomplish this through, 
for example, CV-writing exercises in which students 
“package” their skills and experience for future supervi-
sors. To simplify this process, a standard form could be 
used in place of a formal CV, whereby students are asked 
to complete information about prior work experiences, 
interests, coursework, relevant skills, and expectations, 
and then share this form with potential supervisors. 
Many focus-group respondents indicated a desire for 
mentor training and discussed several options for pro-
viding training resources. These options range from the 
simple to the more complex. The bespoke nature of 
internship programs warrants tailored resources. Estab-
lishing a mentor-training program with static or dynamic 
online resources, or courses available in person or online, 
synchronously or asynchronously, may be optimal.

The institutions can also help by giving students infor-
mation about the workplaces, or by pointing students to 
relevant information online. Furthermore, by communi-
cating to students basic expectations, such as the time 
commitment expected, working hours, and workplace 
norms, institutions can help ensure a better internship 
experience for everybody.

Much of the conversation around communication cen-
tered on student–supervisor communication. Clarity 
was often emphasized, whether in relation to providing 
students with information about the workplace or dis-
cussing mutual expectations. There was general agree-
ment that collaborative goal setting, within the existing 
constraints of the job posting, was desirable. Supervisors 
also highlighted the importance of regular meeting times. 
Even a short, 10-min check-in can eliminate confusion 
about expectations and improve the overall experience. 
An onboarding meeting to review backgrounds and 
expectations, and then agree on goals for the work and 
learning objectives (including communication plans and 
correct contact info), can minimize confusion and com-
plications further on.

Finally, almost all our conversations emphasized the 
importance of consistent two-way feedback—between 
students and institutions, between institutions and 
supervisors, and critically, between students and supervi-
sors (Fig. 3). In support of this claim, we can take inspira-
tion from the clinical-sciences internship literature, e.g., 
the reviews of Scott et al. (2000), and Callahan and Wat-
kins (2018) who call for “an evidence-based approach to 
training.” For a specific example, O’Donovan et al. (2011) 

Fig. 2 Communication between supervisors, students, 
and the institution was repeatedly highlighted, and supervisors had 
several concrete suggestions for improving communication
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recommend the implementation of standardized forma-
tive feedback, a practice Cummings et  al. (2015) call 
essential to effective supervision. Establishing a practice 
for such feedback can easily be incorporated into super-
visor training.

Tailored experiences To tailor the experiences, the hosts 
seek more information about the students at an early 
stage of the relationship. They want to know more about 
the students, such as which courses they have completed 
and what skills and content knowledge can be expected 
from them. In addition, they ask for additional informa-
tion about the students, such as other relevant skills and 
competencies obtained from other part-time positions, 
hobbies, etc. that might prove relevant to specific tasks 
the students could perform at the workplace. This can 
be tailored by the CV, or through a short conversation 
between the supervisor and the student prior to the start 
of the experience. Institutions can help ensure a good fit 
between students and hosts by communicating informa-
tion about the students to the hosts, and by attempting to 
align student competence with available internships.

Focus on mutual benefits Recent studies have consist-
ently highlighted the mutual benefits of supervisor–men-
tee teams. Kalpazidou Schmidt and Faber (2016) found 
that mentors in a pilot program for female researchers 
experienced professional development and personal sat-
isfaction complementary to the benefits realized by the 
mentees. Similarly, Beltman and Schaeben (2012) iden-
tified altruistic, cognitive, social, and personal growth 
benefits for mentors in a university-wide peer mentor-
ing program. These findings align with the present work, 

which highlights how the internship hosts are concerned 
with providing a rewarding experience for the students, 
and at the same time meeting the specific needs of the 
project at the workplace. While some of our informants 
say they are concerned that the students will spend too 
much time doing less rewarding, routine work, we note 
that this might be the first time students encounter such 
work, and they may not find it so “routine.” Furthermore, 
work that is useful for the company—even if it is some-
what monotonous—may feel rewarding simply because 
it is useful. Some of these supervisor concerns can be 
mitigated through consistent feedback: supervisors can 
explain how the work contributes to a bigger picture for 
the workplace, and students can ask questions about the 
potential significance of their work. In addition, as some 
of the informants mentioned, this is also a way for the 
mentors to discuss newer findings and new methods, 
because the students are also bringing knowledge from 
their universities to the companies.

Conclusion
This study highlights the potential of internship courses to 
bridge academic learning in STEM fields with real-world 
applications. We present a comprehensive analysis based 
on the experience from workplace supervisors and outline 
the potential challenges involved and the role of mentor-
ship to optimize the benefits of internships. The results 
focus on the need for clear and coordinated communica-
tion between all parties. As this communication cannot 
always be assured to happen organically—and, based on 
our findings, it often does not—we advocate for build-
ing clear communication expectations and structured 
feedback mechanisms into the program structure (Fig. 3). 
Supervisors are keen on ensuring student success. They 
face constraints from academic structures and worry about 
exploitation and ensuring rewarding experiences. With 
clear and consistent communication as a formal part of 
these programs, many of the concerns voiced by supervi-
sors could be mitigated, thus improving the experience for 
all parties—the student, the host, and the institution.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s40594- 024- 00518-y.

Additional file 1.

Acknowledgements
We are grateful to the internship supervisors who volunteered their time 
to the focus groups discussed here. Thanks also to the Institute of Marine 
Resources for supporting the participation of Gro van der Meeren in this study.

Author contributions
JRS data interpretation, initial manuscript draft, and revisions. TA designed 
focus groups, data collection, and data interpretation. SB connected team 

Fig. 3 Our suggestion for visualizing communication would not be 
complete without the inclusion of consistent, two-way feedback 
between all corners of the work-practice triangle

https://doi.org/10.1186/s40594-024-00518-y
https://doi.org/10.1186/s40594-024-00518-y


Page 16 of 18Schneider et al. International Journal of STEM Education           (2024) 11:60 

to focus group participants, and manuscript revisions. EFE designed focus 
groups, data collection, and data interpretation. KH project coordinator, led 
focus groups, initial manuscript draft, and revisions. IM connected team to 
focus group participants and manuscript revisions. JS coordinated focus 
groups and manuscript revisions. AS data interpretation and manuscript 
revisions. SZ designed focus groups, data collection, and data interpretation. 
GvdM connected team to focus group participants and manuscript revisions. 
GV project conceptualizing, designed focus groups, and manuscript revisions. 
SC secured funding, project conceptualization, initial manuscript draft, and 
revisions. AKL designed focus groups, led data interpretation, and revised 
manuscript. All authors read and approved the final manuscript.

Funding
Open access funding provided by University of Bergen. Funding was provided 
by a grant from the Norwegian Directorate for Higher Education and Skills 
(Program for økt arbeidsrelevans i høyere utdanning) awarded to Sehoya 
Cotner (ARB-2021/10151-Developing evidence-based mentoring for better 
STEM work placements (DEVELOP)).

Availability of data and materials
The data sets generated and/or analysed during the current study are not 
publicly available due Norwegian data privacy laws but are available, in dei-
dentified form, from the corresponding author on reasonable request.

Declarations

Competing interests
No potential conflict of interest was reported by the author(s).

Author details
1 Department of Biology Teaching and Learning, University of Minnesota, 
Minneapolis, MN, USA. 2 Department of Geosciences, UiT-The Arctic University 
of Norway, Tromsø, Norway. 3 Department of Biosciences, Centre for Ecologi-
cal and Evolutionary Synthesis, University of Oslo, Oslo, Norway. 4 Depart-
ment of Biological Sciences, University of Bergen, Bergen, Norway. 5 Institute 
of Marine Research, Austevoll Research Station, Bergen, Norway. 6 Norwegian 
Research Center, Bergen, Norway. 7 STEM Education Research Center, Univer-
sity of Bergen, Bergen, Norway. 

Received: 7 May 2024   Accepted: 9 November 2024

References
Abbott, A. (1988). The system of professions: An essay on the division of expert 

labor. University of Chicago Press.
Aldas, T., Crispo, V., Johnson, N., & Price, T. A. (2010). Learning by doing: The 

Wagner Plan from classroom to career. Peer Review, 12(4), 24–29.
Anders, A. D., & Lester, J. N. (2015). Lessons from interdisciplinary qualitative 

research: Learning to work against a single story. Qualitative Research, 
15(6), 738–754. https:// doi. org/ 10. 1177/ 14687 94114 557994

Arcila Hernández, L. M., Mittan-Moreau, C. S., Lamb, T., Holmes, K. D., McDonald, 
C. A., Zamudio, K. R., & Ballen, C. J. (2023). A half century of student data 
reveals the professional impacts of a biology field course. BioScience, 
73(1), 59–67. https:// doi. org/ 10. 1093/ biosci/ biac1 03

Atkinson, G., Misko, J., & Stanwick, J. (2015). Work integrated learning in STEM 
disciplines: Employer perspectives. National Centre for Vocational Educa-
tion Research.

Balazs, C. L., & Morello-Frosch, R. (2013). The three Rs: How community-based 
participatory research strengthens the rigor, relevance, and reach of 
science. Environmental Justice, 6(1), 9–16. https:// doi. org/ 10. 1089/ env. 
2012. 0017

Barbour, R. (2001). Checklists for improving rigour in qualitative research: A 
case of the tail wagging the dog? BMJ, 322(7294), 1115–1117. https:// 
doi. org/ 10. 1136/ bmj. 322. 7294. 1115

Barbour, R. (2013). Introducing qualitative research: A student′s guide. SAGE 
Publications. https:// doi. org/ 10. 4135/ 97815 26485 045

Barbour, R. (2018). Doing focus groups. SAGE Publications. https:// doi. org/ 10. 
4135/ 97815 26441 836

Beltman, S., & Schaeben, M. (2012). Institution-wide peer mentoring: Benefits 
for mentors. The International Journal of the First Year in Higher Education, 
3(2), 33–44.

Belzile, J. A., & Öberg, G. (2012). Where to begin? Grappling with how to use 
participant interaction in focus group design. Qualitative Research, 12(4), 
459–472. https:// doi. org/ 10. 1177/ 14687 94111 433089

Bennett, R. (2002). employers’ demands for personal transferable skills in 
graduates: A content analysis of 1000 job advertisements and an asso-
ciated empirical study. Journal of Vocational Education & Training, 54(4), 
457–476. https:// doi. org/ 10. 1080/ 13636 82020 02002 09

Berg, K. J., Azimi, N., Ertresvåg, C., Gjeitanger, C., Helseth, I. A., Kristiansen, E., & 
Skodvin, A. (2020). Utredning av regelverket knyttet til kvalitet i praksis. The 
Norwegian Agency for Quality Assurance in Education (NOKUT).

Billett, S. (2009). Realising the educational worth of integrating work experi-
ences in higher education. Studies in Higher Education, 34(7), 827–843. 
https:// doi. org/ 10. 1080/ 03075 07080 27065 61

Bloor, M. (2001). Focus groups in social research. SAGE Publications.
Bogo, M. (2006). Field instruction in social work. The Clinical Supervisor, 24(1–2), 

163–193. https:// doi. org/ 10. 1300/ J001v 24n01_ 09
Brown, S. (2015). Using focus groups in naturally occurring settings. 

Qualitative Research Journal, 15(1), 86–97. https:// doi. org/ 10. 1108/ 
QRJ- 11- 2013- 0068

Busby, G., Brunt, P., & Baber, S. (1997). Tourism sandwich placements: An 
appraisal. Tourism Management, 18(2), 105–110. https:// doi. org/ 10. 
1016/ S0261- 5177(96) 00105-7

Caddell, M., & McIlwhan, R. (2019). Making student internships work: Navi-
gating stakeholder interests and aspirations at the university-work 
interface. Employability via Higher Education: Sustainability as Scholarship. 
https:// doi. org/ 10. 1007/ 978-3- 030- 26342-3

Callahan, J. L., & Watkins, C. E., Jr. (2018). Evidence-based training: The time has 
come. Training and Education in Professional Psychology, 12(4), 211–218. 
https:// doi. org/ 10. 1037/ tep00 00204

Charmaz, K. (2014). Constructing grounded theory (2nd ed.). SAGE Publications 
Inc.

Costley, C. (2011). The SAGE handbook of workplace learning. The SAGE hand-
book of workplace learning (pp. 395–406). SAGE Publications Ltd. https:// 
doi. org/ 10. 4135/ 97814 46200 940

Cummings, J. A., Ballantyne, E. C., & Scallion, L. M. (2015). Essential processes for 
cognitive behavioral clinical supervision: Agenda setting, problem-
solving, and formative feedback. Psychotherapy, 52(2), 158. https:// doi. 
org/ 10. 1037/ a0038 712

Donaldson, T., Fore, G. A., Filippelli, G. M., & Hess, J. L. (2020). A systematic 
review of the literature on situated learning in the geosciences: Beyond 
the classroom. International Journal of Science Education, 42(5), 722–743. 
https:// doi. org/ 10. 1080/ 09500 693. 2020. 17270 60

Edwards, H., Smith, S., Courtney, M., Finlayson, K., & Chapman, H. (2004). The 
impact of clinical placement location on nursing students’ competence 
and preparedness for practice. Nurse Education Today, 24(4), 248–255. 
https:// doi. org/ 10. 1016/j. nedt. 2004. 01. 003

Fedesco, H. N., Cavin, D., & Henares, R. (2020). Field-based learning in higher 
education: Exploring the benefits and possibilities. Journal of the 
Scholarship of Teaching and Learning. https:// doi. org/ 10. 14434/ josotl. 
v20i1. 24877

Fifolt, M., & Searby, L. (2010). Mentoring in cooperative education and intern-
ships: Preparing protégés for STEM professions. Journal of STEM Educa-
tion: Innovations and Research, 11(1): 17-26.

Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt, H., & 
Wenderoth, M. P. (2014). Active learning increases student performance 
in science, engineering, and mathematics. Proceedings of the National 
Academy of Sciences, 111(23), 8410–8415. https:// doi. org/ 10. 1073/ pnas. 
13190 30111

Gardner, J., & Belland, B. R. (2012). A conceptual framework for organizing 
active learning experiences in biology instruction. Journal of Science 
Education and Technology, 21(4), 465–475. https:// doi. org/ 10. 1007/ 
s10956- 011- 9338-8

Gentile, J., Brenner, K., & Stephens, A. (Eds.). (2017). Undergraduate research 
experiences for STEM students: Successes, challenges, and opportunities. 
National Academies Press. https:// doi. org/ 10. 17226/ 24622

Gupta, T. S., Murray, R. B., McDonell, A., Murphy, B., & Underhill, A. D. (2008). 
Rural internships for final year students: Clinical experience, education 
and workforce. Rural and Remote Health, 8(1), 1–10.

https://doi.org/10.1177/1468794114557994
https://doi.org/10.1093/biosci/biac103
https://doi.org/10.1089/env.2012.0017
https://doi.org/10.1089/env.2012.0017
https://doi.org/10.1136/bmj.322.7294.1115
https://doi.org/10.1136/bmj.322.7294.1115
https://doi.org/10.4135/9781526485045
https://doi.org/10.4135/9781526441836
https://doi.org/10.4135/9781526441836
https://doi.org/10.1177/1468794111433089
https://doi.org/10.1080/13636820200200209
https://doi.org/10.1080/03075070802706561
https://doi.org/10.1300/J001v24n01_09
https://doi.org/10.1108/QRJ-11-2013-0068
https://doi.org/10.1108/QRJ-11-2013-0068
https://doi.org/10.1016/S0261-5177(96)00105-7
https://doi.org/10.1016/S0261-5177(96)00105-7
https://doi.org/10.1007/978-3-030-26342-3
https://doi.org/10.1037/tep0000204
https://doi.org/10.4135/9781446200940
https://doi.org/10.4135/9781446200940
https://doi.org/10.1037/a0038712
https://doi.org/10.1037/a0038712
https://doi.org/10.1080/09500693.2020.1727060
https://doi.org/10.1016/j.nedt.2004.01.003
https://doi.org/10.14434/josotl.v20i1.24877
https://doi.org/10.14434/josotl.v20i1.24877
https://doi.org/10.1073/pnas.1319030111
https://doi.org/10.1073/pnas.1319030111
https://doi.org/10.1007/s10956-011-9338-8
https://doi.org/10.1007/s10956-011-9338-8
https://doi.org/10.17226/24622


Page 17 of 18Schneider et al. International Journal of STEM Education           (2024) 11:60  

Harry, B., Sturges, K. M., & Klingner, J. K. (2005). Mapping the process: An exem-
plar of process and challenge in grounded theory analysis. Educational 
Researcher, 34(2), 3–13. https:// doi. org/ 10. 3102/ 00131 89X03 40020 03

Hegerstrøm, T. (2019). Det studentene skal bli gode til – Undervisernes kommen-
tarer om praksis i høyere utdanning. The Norwegian Agency for Quality 
Assurance in Education (NOKUT).

Helseth, I. A., Lid, S. E., Kristiansen, E., Fetscher, E., Karlsen, H. J., Skeidsvoll, K. J., 
& Wiggen, K. S. (2019). Kvalitet i praksis – utfordringer og muligheter. The 
Norwegian Agency for Quality Assurance in Education (NOKUT).

Hole, T. N., Jeno, L. M., Holterman, K., Raaheim, A., Velle, G., Simonelli, A.-L., & 
Vandvik, V. (2016). BioCEED Survey 2015. University of Bergen, BORA – 
Bergen Open Research Archive.

Hole, T. N., Velle, G., Helleve, I., Ulvik, M., Sætre, J. H., Brøske, B. Å., & Raaheim, A. 
(2022). Learning and personal epistemologies among students in three 
work placement settings. Education Inquiry, 13(3), 249–268. https:// doi. 
org/ 10. 1080/ 20004 508. 2021. 19188 30

Hole, T. N., Velle, G., Riese, H., Raaheim, A., & Simonelli, A. L. (2018). Biology 
students at work: Using blogs to investigate personal epistemologies. 
Cogent Education, 5(1), 1563026. https:// doi. org/ 10. 1080/ 23311 86X. 
2018. 15630 26

Hsieh, H.-F., & Shannon, S. E. (2005). Three approaches to qualitative content 
analysis. Qualitative Health Research, 15(9), 1277–1288. https:// doi. org/ 
10. 1177/ 10497 32305 276687

Huprich, S. K., & Rudd, M. D. (2004). A national survey of trainee impairment 
in clinical, counseling, and school psychology doctoral programs and 
internships. Journal of Clinical Psychology, 60(1), 43–52. https:// doi. org/ 
10. 1002/ jclp. 10233

Ismail, A., Abdullah, M. M., & Francis, S. K. (2009). Mentoring program and its 
impact on individuals’ advancement in the Malaysian context. Journal 
of Industrial Engineering and Management. https:// doi. org/ 10. 3926/ jiem. 
v2n3. p592- 615

Jaarsma, D. A. D. C., Muijtjens, A. M. M., Dolmans, D. H. J. M., Schuurmans, E. M., 
Van Beukelen, P., & Scherpbier, A. J. J. A. (2009). Undergraduate research 
internships: Veterinary students’ experiences and the relation with 
internship quality. Medical Teacher, 31(5), e178–e184. https:// doi. org/ 10. 
1080/ 01421 59090 27448 86

Jackson, D., Rowbottom, D., Ferns, S., & McLaren, D. (2017). Employer under-
standing of work-integrated learning and the challenges of engaging 
in work placement opportunities. Studies in Continuing Education, 39(1), 
35–51. https:// doi. org/ 10. 1080/ 01580 37X. 2016. 12286 24

Jang, H., Reeve, J., Ryan, R. M., & Kim, A. (2009). Can self-determination theory 
explain what underlies the productive, satisfying learning experiences 
of collectivistically oriented Korean students? Journal of Educational 
Psychology, 101(3), 644–661. https:// doi. org/ 10. 1037/ a0014 241

Jeno, L. M., Nylehn, J., Hole, T. N., Raaheim, A., Velle, G., & Vandvik, V. (2023). 
Motivational determinants of students’ academic functioning: The role 
of autonomy-support, autonomous motivation, and perceived com-
petence. Scandinavian Journal of Educational Research, 67(2), 194–211. 
https:// doi. org/ 10. 1080/ 00313 831. 2021. 19901 25

Kalpazidou Schmidt, E., & Faber, S. T. (2016). Benefits of peer mentoring to 
mentors, female mentees and higher education institutions. Mentoring 
& Tutoring: Partnership in Learning, 24(2), 137–157. https:// doi. org/ 10. 
1080/ 13611 267. 2016. 11705 60

Karimi, H., & Pina, A. (2021). Strategically addressing the soft skills gap among 
STEM undergraduates. Journal of Research in STEM Education, 7(1), 
21–46. https:// doi. org/ 10. 51355/ jstem. 2021. 99

Kelle, U. (1997). Theory building in qualitative research and computer pro-
grams for the management of textual data. Sociological Research Online, 
2(2), 10–22. https:// doi. org/ 10. 5153/ sro. 86

Kennedy, M., Billett, S., Gherardi, S., & Grealish, L. (Eds.). (2015). Practice-based 
learning in higher education: Jostling cultures (Vol. 10). Springer Nether-
lands. https:// doi. org/ 10. 1007/ 978- 94- 017- 9502-9

Kitzinger, J., & Barbour, R. (1999). Developing focus group research: Politics. SAGE 
Publications Ltd. https:// doi. org/ 10. 4135/ 97818 49208 857

Kolb, D. (1984). Experiential learning: Experience as the source of learning and 
development. Journal of business ethics.  (Vol. 1). Prentice Hall.

Kristiansen, E., & Wiggen, K. S. (2019). Praksis sett fra et administrativt perspektiv. 
The Norwegian Agency for Quality Assurance in Education (NOKUT).

Krueger, R. A. (1994). Focus groups: A practical guide for applied research. SAGE 
Publications Inc.

Kuh, G. D. (2008). Why integration and engagement are essential to effective 
educational practice in the twenty-first century. Peer Review, 10(4), 
27–29.

Kyndt, E., Dochy, F., Struyven, K., & Cascallar, E. (2011). The direct and indirect 
effect of motivation for learning on students’ approaches to learning 
through the perceptions of workload and task complexity. Higher 
Education Research & Development, 30(2), 135–150. https:// doi. org/ 10. 
1080/ 07294 360. 2010. 501329

Lave, J., & Wenger, E. (1991). Situated learning: Legitimate peripheral participa-
tion. Cambridge University Press.

Lehoux, P., Poland, B., & Daudelin, G. (2006). Focus group research and “the 
patient’s view.” Social Science & Medicine (1982), 63(8), 2091–2104. 
https:// doi. org/ 10. 1016/j. socsc imed. 2006. 05. 016

Lei, S. A. (2010). Field trips in college biology and ecology courses: Revisiting 
benefits and drawbacks. Journal of Instructional Psychology, 37(1): 42-48.

Lejonberg, E., & Tiplic, D. (2016). Clear mentoring: Contributing to mentees’ 
professional self-confidence and intention to stay in their job. Mentor-
ing & Tutoring: Partnership in Learning, 24(4), 290–305. https:// doi. org/ 10. 
1080/ 13611 267. 2016. 12521 10

Limeri, L. B., Asif, M. Z., Bridges, B. H. T., Esparza, D., Tuma, T. T., Sanders, D., 
Morrison, A. J., Rao, P., Harsh, J. A., Maltese, A. V., & Dolan, E. L. (2019). 
“Where’s My Mentor?!” Characterizing negative mentoring experiences 
in undergraduate life science research. CBE—Life Sciences Education, 
18(4), ar61. https:// doi. org/ 10. 1187/ cbe. 19- 02- 0036

Matthew, S. M., Taylor, R. M., & Ellis, R. A. (2012). Relationships between 
students’ experiences of learning in an undergraduate intern-
ship programme and new graduates’ experiences of professional 
practice. Higher Education, 64(4), 529–542. https:// doi. org/ 10. 1007/ 
s10734- 012- 9509-4

McGunagle, D., & Zizka, L. (2020). Employability skills for 21st-century 
STEM students: The employers’ perspective. Higher Education, Skills 
and Work-Based Learning, 10(3), 591–606. https:// doi. org/ 10. 1108/ 
HESWBL- 10- 2019- 0148

McHugh, P. P. (2017). The impact of compensation, supervision and work 
design on internship efficacy: Implications for educators, employers 
and prospective interns. Journal of Education and Work, 30(4), 367–382. 
https:// doi. org/ 10. 1080/ 13639 080. 2016. 11817 29

McLennan, B., & Keating, S. (2008). Work-integrated learning (WIL) in Australian 
universities: The challenges of mainstreaming WIL. In ALTC NAGCAS 
National Symposium (pp. 2–14).

Mohammad, J. A. M., Abdul Rahim, A. F., Mat Nor, M. Z., Ahmad, R., & Yusoff, 
M. S. B. (2019). Supportive mentoring behaviours in a public medical 
school. International Journal of Mentoring and Coaching in Education, 
8(2), 102–119.

Morgan, D. L., & Krueger, R. A. (1993). When to use focus groups and why. 
Successful focus groups: Advancing the state of the art (pp. 3–19). Sage 
Publications, Inc.

Murphy, B., Cockburn, J., & Murphy, M. (1992). Focus groups in health research. 
Health Promotional Journal of Australia, 2, 37–40.

Næss, T., Thune, T., Støren, L. A., & Vabø, A. (2012). Samarbeid med arbeidslivet 
i studie:den. Omfang, typer og nye av samarbeid. STEPOECD (2010–2011) 
AHELO: Assessment of higher education learning outcomes. NIFU 
Skriftserie.

Narayanan, V. K., Olk, P. M., & Fukami, C. V. (2010). Determinants of internship 
effectiveness: An exploratory model. Academy of Management Learning 
& Education, 9(1), 61–80. https:// doi. org/ 10. 5465/ amle.9. 1. zqr61

O’donovan, A., Halford, W. K., & Walters, B. (2011). Towards best practice 
supervision of clinical psychology trainees. Australian Psychologist, 46(2), 
101–112. https:// doi. org/ 10. 1111/j. 1742- 9544. 2011. 00033.x

O’Neill, N. (2010). Internships as a high-impact practice: Some reflections on 
quality. Peer Review, 12(4), 4–9.

Parker, L. E., & Morris, S. R. (2016). A survey of practical experiences & co-
curricular activities to support undergraduate biology education. The 
American Biology Teacher, 78(9), 719–724. https:// doi. org/ 10. 1525/ abt. 
2016. 78.9. 719

Powney, J. (1988). Structured eavesdropping. Research Intelligence (Journal of 
the British Educational Research Foundation), 28(10), 10–12.

Riley, D. (2017). Rigor/Us: Building boundaries and disciplining diversity with 
standards of merit. Engineering Studies, 9(3), 249–265. https:// doi. org/ 10. 
1080/ 19378 629. 2017. 14086 31

https://doi.org/10.3102/0013189X034002003
https://doi.org/10.1080/20004508.2021.1918830
https://doi.org/10.1080/20004508.2021.1918830
https://doi.org/10.1080/2331186X.2018.1563026
https://doi.org/10.1080/2331186X.2018.1563026
https://doi.org/10.1177/1049732305276687
https://doi.org/10.1177/1049732305276687
https://doi.org/10.1002/jclp.10233
https://doi.org/10.1002/jclp.10233
https://doi.org/10.3926/jiem.v2n3.p592-615
https://doi.org/10.3926/jiem.v2n3.p592-615
https://doi.org/10.1080/01421590902744886
https://doi.org/10.1080/01421590902744886
https://doi.org/10.1080/0158037X.2016.1228624
https://doi.org/10.1037/a0014241
https://doi.org/10.1080/00313831.2021.1990125
https://doi.org/10.1080/13611267.2016.1170560
https://doi.org/10.1080/13611267.2016.1170560
https://doi.org/10.51355/jstem.2021.99
https://doi.org/10.5153/sro.86
https://doi.org/10.1007/978-94-017-9502-9
https://doi.org/10.4135/9781849208857
https://doi.org/10.1080/07294360.2010.501329
https://doi.org/10.1080/07294360.2010.501329
https://doi.org/10.1016/j.socscimed.2006.05.016
https://doi.org/10.1080/13611267.2016.1252110
https://doi.org/10.1080/13611267.2016.1252110
https://doi.org/10.1187/cbe.19-02-0036
https://doi.org/10.1007/s10734-012-9509-4
https://doi.org/10.1007/s10734-012-9509-4
https://doi.org/10.1108/HESWBL-10-2019-0148
https://doi.org/10.1108/HESWBL-10-2019-0148
https://doi.org/10.1080/13639080.2016.1181729
https://doi.org/10.5465/amle.9.1.zqr61
https://doi.org/10.1111/j.1742-9544.2011.00033.x
https://doi.org/10.1525/abt.2016.78.9.719
https://doi.org/10.1525/abt.2016.78.9.719
https://doi.org/10.1080/19378629.2017.1408631
https://doi.org/10.1080/19378629.2017.1408631


Page 18 of 18Schneider et al. International Journal of STEM Education           (2024) 11:60 

Rose, P. S., Teo, S. T. T., & Connell, J. (2014). Converting interns into regular 
employees: The role of intern–supervisor exchange. Journal of Voca-
tional Behavior, 84(2), 153–163. https:// doi. org/ 10. 1016/j. jvb. 2013. 12. 005

Ruppenthal, L., Tuck, J., & Gagnon, A. J. (2005). Enhancing research with 
migrant women through focus groups. Western Journal of Nursing 
Research, 27(6), 735–754. https:// doi. org/ 10. 1177/ 01939 45905 277157

Russell, J. E. A., & Adams, D. M. (1997). The changing nature of mentoring in 
organizations: An introduction to the special issue on mentoring in 
organizations. Journal of Vocational Behavior, 51(1), 1–14. https:// doi. 
org/ 10. 1006/ jvbe. 1997. 1602

Ryssevik, J., Dahle, M., Høgestøl, A., & Holthe, I. C. (2011). Kompetanse 2020: 
Universitetsutdanningens synlighet og relevans og samfunnets behov (Rap-
port 4). Ideas2Evidence.

Saldaña, J. (2013). The coding manual for qualitative researchers (2nd ed.). SAGE.
Salmona, M., Lieber, E., & Kaczynski, D. (2019). Qualitative and mixed methods 

data analysis using dedoose: A practical approach for research across the 
social sciences. SAGE Publications Inc.

Santiago, A. (2009). Impact of sandwich course design on first job experience. 
The Asia-Pacific Education Researcher, 18(2), 205–217.

Scholz, R. W., Steiner, R., & Hansmann, R. (2004). Role of internship in higher 
education in environmental sciences. Journal of Research in Science 
Teaching, 41(1), 24–46. https:// doi. org/ 10. 1002/ tea. 10123

Scott, K. J., Ingram, K. M., Vitanza, S. A., & Smith, N. G. (2000). Training in supervi-
sion: A survey of current practices. The Counseling Psychologist, 28(3), 
403–422.

Silva, P., Lopes, B., Costa, M., Melo, A. I., Dias, G. P., Brito, E., & Seabra, D. (2018). 
The million-dollar question: Can internships boost employment? Stud-
ies in Higher Education, 43(1), 2–21. https:// doi. org/ 10. 1080/ 03075 079. 
2016. 11441 81

Silverman, D. (2006). Interpreting qualitative data: Methods for analyzing talk. 
SAGE Publications.

Simons, L., Fehr, L., Blank, N., Connell, H., Georganas, D., Fernandez, D., & 
Peterson, V. (2012). Lessons learned from experiential learning: What 
do students learn from a practicum/internship? International Journal of 
Teaching and Learning in Higher Education, 24(3), 325–334.

Singer, S. R., Nielsen, N. R., & Schweingruber, H. A. (2013). Biology education 
research: Lessons and future directions. CBE Life Sciences Education, 
12(2), 129–132. https:// doi. org/ 10. 1187/ cbe. 13- 03- 0058

Stemler, S. E. (2004). A comparison of consensus, consistency, and measure-
ment approaches to estimating interrater reliability. Practical Assess-
ment, Research, and Evaluation, 9, 4. https:// doi. org/ 10. 7275/ 96jp- xz07

Stephens, A., Brenner, K., & Gentile, J. (Eds.). (2017). Undergraduate research 
experiences for STEM students: Successes, challenges, and opportunities. 
National Academies of Science Engineering and Medicine.

Stofer, K. A., Chandler, J. W., Insalaco, S., Matyas, C., Lannon, H. J., Judge, J., 
Lanman, B., Hom, B., & Norton, H. (2021). Two-year college students 
report multiple benefits from participation in an integrated geoscience 
research, coursework, and outreach internship program. Community 
College Review, 49(4), 457–482. https:// doi. org/ 10. 1177/ 00915 52121 
10266 82

Teng, C. W. C., Lim, R. B. T., Chow, D. W. S., Narayanasamy, S., Liow, C. H., & Lee, 
J.J.-M. (2021). Internships before and during COVID-19: Experiences and 
perceptions of undergraduate interns and supervisors. Higher Educa-
tion, Skills and Work-Based Learning, 12(3), 459–474. https:// doi. org/ 10. 
1108/ HESWBL- 05- 2021- 0104

Tepper, B. J. (1995). Upward maintenance tactics in supervisory mentoring and 
nonmentoring relationships. Academy of Management Journal, 38(4), 
1191–1205. https:// doi. org/ 10. 5465/ 256626

The Norwegian Agency for Quality Assurance in Education (NOKUT). 
(2014). The Norwegian Agency for Quality Assurance in Education. 
Studiebarometeret.

Tuma, T. T., Adams, J. D., Hultquist, B. C., & Dolan, E. L. (2021). The dark side of 
development: A systems characterization of the negative mentoring 
experiences of doctoral students. CBE—Life Sciences Education, 20(2), 
ar16. https:// doi. org/ 10. 1187/ cbe. 20- 10- 0231

Varghese, M. E., Parker, L. C., Adedokun, O., Shively, M., Burgess, W., Childress, A., 
& Bessenbacher, A. (2012). Experiential internships: Understanding the 
process of student learning in small business internships. Industry and 
Higher Education, 26(5), 357–367. https:// doi. org/ 10. 5367/ ihe. 2012. 0114

Velle, G., Hole, T. N., Førland, O. K., Simonelli, A.-L., & Vandvik, V. (2017). Develop-
ing work placements in a discipline-oriented education. Nordic Journal 
of STEM Education, 1(1), 1. https:// doi. org/ 10. 5324/ njste me. v1i1. 2344

Weible, R. (2009). Are universities reaping the available benefits internship 
programs offer? Journal of Education for Business, 85(2), 59–63. https:// 
doi. org/ 10. 1080/ 08832 32090 32523 97

Weible, R., & McClure, R. (2011). An exploration of the benefits of student 
internships to marketing departments. Marketing Education Review, 
21(3), 229–240. https:// doi. org/ 10. 2753/ MER10 52- 80082 10303

Wiggen, K. S. (2019). Studentenes tilfredshet med praksis. The Norwegian Agency 
for Quality Assurance in Education (NOKUT).

Wilton, N. (2012). The impact of work placements on skills development and 
career outcomes for business and management graduates. Studies in 
Higher Education, 37(5), 603–620. https:// doi. org/ 10. 1080/ 03075 079. 
2010. 532548

Winchester-Seeto, T., Rowe, A., & Mackaway, J. (2016). Sharing the load: 
Understanding the roles of academics and host supervisors in work-
integrated learning. Asia-Pacific Journal of Cooperative Education, 17(2), 
101–118.

Wurdinger, S. D., & Carlson, J. A. (2009). Teaching for experiential learning: Five 
approaches that work. R&L Education.

Zehr, S. M., & Korte, R. (2020). Student internship experiences: Learning about 
the workplace. Education + Training, 62(3), 311–324. https:// doi. org/ 10. 
1108/ ET- 11- 2018- 0236

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1016/j.jvb.2013.12.005
https://doi.org/10.1177/0193945905277157
https://doi.org/10.1006/jvbe.1997.1602
https://doi.org/10.1006/jvbe.1997.1602
https://doi.org/10.1002/tea.10123
https://doi.org/10.1080/03075079.2016.1144181
https://doi.org/10.1080/03075079.2016.1144181
https://doi.org/10.1187/cbe.13-03-0058
https://doi.org/10.7275/96jp-xz07
https://doi.org/10.1177/00915521211026682
https://doi.org/10.1177/00915521211026682
https://doi.org/10.1108/HESWBL-05-2021-0104
https://doi.org/10.1108/HESWBL-05-2021-0104
https://doi.org/10.5465/256626
https://doi.org/10.1187/cbe.20-10-0231
https://doi.org/10.5367/ihe.2012.0114
https://doi.org/10.5324/njsteme.v1i1.2344
https://doi.org/10.1080/08832320903252397
https://doi.org/10.1080/08832320903252397
https://doi.org/10.2753/MER1052-8008210303
https://doi.org/10.1080/03075079.2010.532548
https://doi.org/10.1080/03075079.2010.532548
https://doi.org/10.1108/ET-11-2018-0236
https://doi.org/10.1108/ET-11-2018-0236

	Creating better internships by understanding mentor challenges: findings from a series of focus groups
	Abstract 
	Background 
	Results 
	Conclusions 

	Introduction
	Course-based internship programs
	Internships as situated learning
	Mentorship in internships
	Research goals

	Methods
	Research team positionality
	Research context
	Data collection
	Data analysis
	Considerations of methods and scope

	Results
	Summary of codes
	Supervisor experiences and concerns
	Challenges supervisors encounter
	Proposed responses and solutions

	Discussion
	Supervisor mentoring experiences and concerns
	Tensions and challenges supervisors encounter
	Proposed responses and solutions
	Implications of findings

	Conclusion
	Acknowledgements
	References


