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ABSTRACT
Theoretically framed within Social Cognitive Career Theory
emphasising on the construct of situational interest, this study
explores the impact of career-based scenarios, as an instructional
approach, on students’ interest in science and understandings of
STEM careers. This case study involved 16 students aged 13–15
years old, who participated in a classroom intervention consisting
of five sessions in a period of two years. Data were collected
through a questionnaire and semi-structured interviews
administered repeatedly after each session. The questionnaire
data were analysed with the use of descriptive statistics and the
interview data were analysed through content analysis. The
findings illustrate that opportunities for active engagement in
scientific practices and interactions with experts were important
conditions for career-based scenarios to succeed in enhancing
students’ situational interest and understandings of STEM careers.
These findings hold important implications for educational
practice as they offer insights into career-oriented curriculum
design for the purpose of enhancing student interest in science
as well as understandings of STEM careers.

ARTICLE HISTORY
Received 14 July 2020
Accepted 20 January 2021

KEYWORDS
Career-based scenarios;
situational interest; STEM
careers

Introduction

Students’ declining interest in Science, Engineering, Technology and Engineering
(STEM) studies and related careers remains an issue of concern worldwide (Organisation
for Economic Co-operation and Development [OECD], 2018). The share of STEM
graduates has been estimated below 26% of the total number of tertiary education gradu-
ates in Europe. This has remained unchanged for the last decade and is deemed too low
to satisfy the needs for science-related personnel (Gago et al., 2005; OECD, 2019). Con-
currently, societies are faced with complex challenges, such as, public health threats,
climate change, and sustainable living, which demand increases in STEM labour (Euro-
pean Centre for the Development of Vocational Training [CEDEFOP], 2018).
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In examining the reasons why students veer away from science, research in science
education has shifted from solely focusing on cognitive variables to also including
affective variables related to science learning, often drawing on models from the psychol-
ogy of motivation (Henriksen et al., 2015). The findings of these studies reveal a number
of interrelated factors, both extrinsic (i.e. science capital, socio-economic status, learning
opportunities, school-related factors) and intrinsic (i.e. attitude towards science, interest
linked to self-efficacy issues, gender, perceived social expectations) that influence stu-
dents’ science career aspirations (e.g. Holmegaard et al., 2014). More specifically, interest
in science has been identified as a crucial factor in making decisions about future science-
related studies and careers (Potvin & Hasni, 2014). In addition, a recent study examining
the factors influencing students’ STEM career choices found that their limited knowledge
of STEM careers hinders STEM career aspirations (Blotnicky et al., 2018).

Drawing upon these findings and aiming to contribute towards addressing the
problem of declining interest in science and STEM careers, in this study, we examined
the impact of a specially designed instructional intervention, with integrated career-
based scenarios on students’ interest in science and understandings of STEM careers.

Theoretical framework

Social Cognitive Career Theory (SCCT) derives from Social Cognitive Theory (Bandura,
1986) and proposes a model to understand how people develop interests and make
career-related choices and actions (Lent et al., 1999). This process is understood as an
outcome of two levels of interaction: (a) the interaction between the person and the vari-
ables of self-efficacy beliefs, outcome expectations, and personal goals; and (b) the inter-
action of these three key variables with other people and environment variables (e.g.
learning environment) that may impede or facilitate the development of interest and
thereby goal-setting and actions related to career choices (Lent et al., 1999).

SCCT has been used to frame several studies investigating the factors that predict stu-
dents’ interest in pursuing future science study and STEM careers (Lent et al., 2010).
Researchers focused extensively on examining self-efficacy in relation to outcome expec-
tations, gender and socio-economic background (e.g. Chachashvili-Bolotin et al., 2016);
background contextual affordances such as exposure to school and extra-curricular
STEM activities (e.g. Wang, 2013); and learning experiences in secondary and tertiary
education classrooms (e.g. Carpi et al., 2017).

Despite the usefulness of these studies, we still lack an understanding of how specially-
designed instructional interventions might support students’ interest in science and
understandings of STEM careers. In order to contribute towards bridging this knowledge
gap, we address the second level of interaction proposed by SCCT, in which a career-
oriented learning environment as a set of background contextual affordances might
establish a positive influence and potentially impact students’ career decision processes.
Specifically, we examined the impact of background contextual affordances (i.e. career-
oriented learning environment) on students’ learning experiences (i.e. the outcome of
students’ interaction with the career-based scenarios) providing support in the instruc-
tional activities.

In a systematic review of 228 peer-reviewed research articles over a 12-year period
(2000–2012) examining interest/motivation/attitude towards science and technology at
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K-12 levels, Potvin and Hasni (2014) found that interest is considered to be the main
driver and the key factor in students’ career decisions and that interest in science declines
with school years. As the researchers argued, this finding calls for more longitudinal ped-
agogical efforts in order to better understand the long-term evolution of interest in the
learning environment.

For the purpose of this study, we adopt Renninger and Hidi’s definition (2011) of
interest which refers to: ‘a psychological state and a predisposition to re-engage particular
disciplinary content over time that develops through the interaction of the person and his
or her environment’ (p. 170). In doing so, we use Hidi and Renninger’s (2006) four-phase
interest development model to frame the design of the study: (a) triggered situational
interest, a short-term form of interest sparked by environmental stimuli; (b) maintained
situational interest, a persistent form of interest over an extended period of time; (c)
emerging individual interest, the beginning of a more stable dispositional form of inter-
est; and, (d) well-developed individual interest, a psychological state and a relatively
enduring dispositional form of interest to repeatedly re-engage with a particular
content. Situational interest (SI) is defined as a short-term form of motivation elicited
by aspects in a specific situation that stimulates focused attention and consists of affect
and value components (Hidi & Renninger, 2006). According to this model, SI is initially
triggered and maintained (phases a & b) and then individual interest emerges and devel-
ops (phases c & d). The length of each phase depends on the individual and environ-
mental support.

In this study, we aimed to instantly trigger SI (phase a) and support this triggering by
environmental stimuli in the classroom environment that could facilitate the students to
form a connection and succeed in maintaining the initial elicitation (phase b). Triggered
SI specifically refers to an attentional reaction setting up the potential for individual
interest to be developed especially when repeated stimulations occur (Hidi & Renninger,
2006; Palmer, 2009).

Maintained SI denotes an affective reaction toward a situation with which the individ-
ual initiates forming a meaningful and relevant connection (Hidi, 2001). In this study, we
aimed to provide this connection using a personally-relevant context and story content
for the instructional activities as described later on. Triggered SI consists of feeling-
related components expressing enjoyment or excitement, whereas maintained SI consists
of both feeling and value-related components derived from identification of meaningful-
ness or personal relevance in the situation confronting the individual.

Building upon these theoretical underpinnings, we targeted SI instead of raising
aspirations because SI can be used as an approach to repeatedly enhance students’ inter-
est in science and understandings of STEM careers whereas raising aspirations, is a more
complex and dynamic process which cannot be controlled in a formal learning
environment.

Literature review

In the past two decades, researchers in science education have investigated the
reasons behind the decline of students’ interest in science from primary school
until school completion and then tertiary education (e.g. Bennett et al., 2013; Lykke-
gaard & Ulriksen, 2019). Reinhold et al. (2018), in their systematic review, examined
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the reasons for the low number of STEM graduates. The researchers focused on the
effect of secondary schools on students’ STEM career orientation putting forward the
argument that school factors play a crucial role in shaping STEM study and career
aspirations. They reviewed 28 studies carried out in the US. The findings indicated
that there was a lack of structured career exploration support from advisers and
absence of detailed information on specific professional paths prompting the stu-
dents to ‘go for breadth’, choosing a mix of subjects from science, arts, and huma-
nities in order to keep their options open. Moreover, the findings showed that
STEM teaching and learning that emphasises practical applications, showcases
science topics of relevance to everyday life, connects with practising scientists and
is supplemented with extra-curricular STEM activities is more likely to strengthen
students’ STEM orientation.

Similar findings were reported in the longitudinal study by Blustein et al. (2013)
aiming to support high school students in considering STEM fields as viable career
options. Following their participation in a two-week STEM/Career Development
summer programme, the students were interviewed at two different times within a
period of 18 months. The summer programme was found to have had a positive
impact on making science more meaningful to students, increasing their content knowl-
edge and motivation to explore STEM careers.

Regarding career exploration opportunities, Kudenko et al. (2017) examined exist-
ing initiatives aiming to foster students’ aspirations towards STEM careers. Quantitat-
ive and qualitative data were collected on 79 school-industry initiatives across 14 EU
and EU partner countries. The findings revealed that the majority of such initiatives
were short-term or one-off activities with a minimal contribution from industry repre-
sentatives and discussions about STEM careers. According to the teachers, the students
were not able to connect school STEM subjects with their everyday lives and only a
small percentage was found to have a good understanding of STEM careers. The tea-
chers expressed the need for more support in using contextual and career information
and increased opportunities for networking with industry partners. These findings
provide evidence that supports offered to teachers in implementing school-industry
collaborative activities are needed. Our study builds upon these findings by exploring
the conditions under which we can enhance students’ interest in science and STEM
careers through a career-oriented learning environment that fosters school-industry
collaborations.

Similarly, recent studies provide evidence on the need for interventions that explicitly
support students in developing their interest in science and acquiring more realistic
understandings about STEM careers (van den Hurk et al., 2019). Providing teachers
with educational resources to engage in school-industry collaboration activities and fos-
tering students’ interaction with role models in STEM fields are recognised as important
processes. Prior research illustrates that triggering situational interest in the classroom
can be used as an approach to initiating a process of developing student interest
(Palmer et al., 2017 ). Researchers have recommended introducing changes to the curri-
culum and enriching formal and non-formal educational activities in order to provide
engaging and personally relevant experiences in the context of school science and tech-
nology, also highlighting the role of school-industry collaboration (e.g. Reinhold et al.,
2018).
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Responding to this need, our aim was to provide teachers with curriculum resources in
the form of scenarios referring to socio-scientific issues with career-related aspects. In
doing so, the following research questions are addressed:

(a) How does the integration of career-based scenarios in science classrooms influence
students’ situational interest in science?

(b) How does the integration of career-based scenarios in science classrooms influence
students’ understandings of STEM careers?

Methodology

This study employed a case study approach with the case being defined as a group of sec-
ondary school students (Merriam, 2009). A case study design provides the opportunity to
gain in-depth understanding of a situation by collecting evidence over a long period of
time with which we can provide insights for practice and further research. This case
study offers a detailed description of the integration and enactment of career-based scen-
arios in science class over a two-year period and focuses on students’ interest in science
and understandings of STEM careers. Data were collected from participating students
during the two-year intervention. Through a mixed-methods approach, quantitative
and qualitative data were collected using a questionnaire and semi-structured interviews
with the students. The combination enabled us to draw interpretations, triangulate our
findings, and provide understandings that influence theory and practice (Creswell, 2015).

Design: problem-based learning

The design of the intervention was framed around Problem-based Learning (PBL),
defined as a model in which instruction initiates with a problem that needs to be
solved and the students are actively engaged in activities and tasks considered authentic
to their learning environment (Savery & Duffy, 1995). A PBL approach to the design of
the intervention was deemed appropriate given research evidence suggesting that the
development of individual interest using this model can occur upon repeated arousal
of situational interest (Rotgans & Schmidt, 2017). The PBL approach was introduced
in science teaching units in the form of career-based scenarios and included of person-
ally-relevant content, tasks promoting participation, collaborative group-work, and
interaction with experts in STEM fields.

Procedures

The study involved 16 secondary school students (6 females, 10 males) of similar socio-
economic status (middle class) attending the same class in an urban middle school in
Cyprus. The students formed a homogeneous group in terms of societal culture and
access to science resources outside of school. The students participated in an intervention
consisting of five scenario enactments (sessions), which were incorporated into the cur-
riculum through a context-based approach to relate school science content to students’
daily life (Kang et al., 2019). The sessions took place over two consecutive years in the
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8th and 9th grades with students aged 13–15 years old (Table A1). At these age levels the
school adopts an integrated science curriculum that incorporates units which can be
identified with different disciplines. The sessions, in which all students took part were
offered within the subject Science and extended over 3–12 teaching periods (35–50′

each). The study evolved in three phases: (a) design and development of the career-
based scenarios and the teaching-learning sequence by the first author in collaboration
with the school science teacher, and the development of evaluation tools; (b) scenario
implementation in science class by the school science teacher; and (c) data collection
and analysis.

Career-based scenarios are stories referring to socio-scientific issues (e.g. climate
change) that create a need for connecting with STEM experts (e.g. energy efficiency con-
sultant). The stories are framed within a personally relevant context, a prevalent feature
of the scenarios, which is linked to students’ everyday life, school, and community (Table
A1). For example, in session B the students interact with a local recycling company
known for its plastic bottle caps campaign to raise money for wheelchairs and discuss
worldwide campaigns to reduce plastic which has dominated the media. As a topic,
this was deemed potentially personally-relevant because it was aligned with contempor-
ary media discourse and the introduction of re-cycling policies in the context of the
study. Likewise, in session C, the students addressed another contemporary issue, that
of noise pollution that has been estimated to have a large impact on both quality of
life and mental health, with many people being unaware of these effects. It is important
to note that career-related goals and interaction with experts from STEM fields are
missing from the curriculum and such interventions have not been studied previously
in this country. Hence, the integration of such scenarios in science teaching units is con-
sidered to be an innovation for the science curriculum, both because of their content and
due to the involvement of experts.

Instruments

We collected both quantitative and qualitative data at the end of each session using: (a)
the Scenario Evaluation with Relevance and Interest (SERI) questionnaire (Kang et al.,
2019); and (b) interviews with students on the added value of their learning experience,
in terms of triggering interest and raising awareness about STEM careers. The qualitative
data served a secondary role in supplementing and enriching the interpretation of the
quantitative data.

SERI questionnaire
The SERI questionnaire is a validated instrument consisting of 21 questions related to
relevance (individual, societal and vocational dimensions) and interest (affect, value
and knowledge) used to measure students’ perspectives on the career-based scenarios
(Kang et al., 2019). We used an adapted version of the questionnaire consisting of
items related to the interest domain as conceptualised by Hidi and Renninger (2006)
and Krapp and Prenzel (2011) reflecting affect (3 items), value (4 items), and career-
related information presented in the scenario (3 items) (Appendix B). All items were pre-
sented on a four-point Likert scale from totally disagree to totally agree except for the
item ‘I find the topic of the scenario interesting’ which was on a three-point Likert
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scale. The questionnaire also included three open-ended questions asking what the stu-
dents liked best, what they liked least, and the reasons they found the scenario topic inter-
esting (or not). In total, we collected 74 questionnaires during the intervention. Six
questionnaires were missing from four different students due to absence and two stu-
dents who left the school. Cronbach’s alpha was calculated as a reliability measure for
each subscale in order to test for internal consistency, which was found to be acceptable
in all the sessions (0.8 in sessions A, B, and C; 0.9 in session D and 0.6 in session E).

Individual interviews
The interviews were semi-structured and were conducted by the first author with 10 out
of 16 students (3 females, 7 males). The interviews were conducted within ten days fol-
lowing the end of each session and before the beginning of the next teaching unit. In
total, we recorded and transcribed 41interviews. Each of the ten participants engaged
in 2–5 interviews. The purpose of the interviews was to obtain a deeper understanding
of students’ interest and their understandings of the careers presented in each scenario.
The interviews were semi-structured and used the research questions as a guide (Appen-
dix B). The selection of the participants was based on their scores on a validated ques-
tionnaire that was administered prior to the intervention. The purpose of this
selection was to increase the diversity of interest levels among the participants and
also to safeguard some representation of both female and male students in order to
address the gender aspect.

Data analysis

The quantitative data collected were analysed using descriptive statistics (Table 1) to
examine the central tendency for each item (median and mode values) using SPSS
(version 25.00). This analysis provided an overall representation of students’ interest

Table 1. Students’ scenario evaluation on the Affect and Value component of SI and their
understandings of STEM Careers.

Session A
n = 14

Session B
n = 15

Session C
n = 16

Session D
n = 15

Session E
n = 14

Itemsa Mdn Mo Mdn Mo Mdn Mo Mdn Mo Mdn Mo

SI/Affect
The scenario was fun 3.00 3 4.00 4 3.00 3 3.00 2 3.00 3
I like the format of the scenario 3.00 3 3.50 3.5 3.50 3.5 3.00 3.5 3.50 4
I find the topic of the scenario interestingb 2.00 2 2.00 2 2.00 2 2.00 2 2.00 2
SI/Value
The topic has something to do with me 3.00 3 3.00 3 2.00 2 3.00 3 3.00 3
I find this topic important for me personally 3.00 2 3.00 3 2.00 2 2.50 3 3.00 3
I find this topic important for learning at school 3.00 3 3.00 4 3.00 3 3.00 3 4.00 4
I find this topic important for society 3.00 3 4.00 4 3.50 4 4.00 4 4.00 4
Career-related information
I gained new knowledge about jobs and career
opportunities

3.00 4 4.00 4 4.00 4 3.00 3 3.00 3

I developed an understanding about the skills that are
necessary in this job

3.00 2 3.00 3 3.00 3 3.00 3 3.00 3

This job/career might be an option for me 2.00 2 3.00 3 2.00 2 2.00 1 2.00 2
a1 = totally disagree to 4 = totally agree. The findings are discussed with respect to the two extremes (median = 2.5).
b0 = no, 1 = cannot decide, 2 = yes.
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in the scenario experience focusing on the dimensions of interest affect and value. The
collated data from the open-ended questions as part of the same questionnaire and the
interview transcripts were analysed using content analysis for the purpose of attaining
more insights on the sources of the development of SI and students’ understandings of
STEM careers. In order to ensure trustworthiness, the first author coded all qualitative
data and a second rater independently coded a random 20% of the data set which they
then discussed until they reached consensus (Merriam, 2009).

In order to carry out the qualitative analysis of the data about SI, a coding tool was
drafted first based on the sources of SI identified from the literature. Following that,
the data were analysed using a combination of deductive and inductive approaches in
two rounds of coding (Creswell, 2015). In the first-round, a deductive approach was
used having the two components of SI, affect and value, as an a priori system of
coding corresponding to the main two categories. From this round, six sub-categories
were formed and 15 codes. In the second round of coding, the definitions of the sub-cat-
egories and codes were refined using an inductive approach and some new codes were
discovered that were merged in the categories. Hence, from the content analysis we
derived seven sub-categories and 17 codes (Tables 2 and C1).

Furthermore, the qualitative data about students’ understandings of STEM careers
were initially analysed using established codes to supplement the quantitative data on
information about jobs, career opportunities, and skills, as well as choosing the career
presented as a future option. The data were analysed based on the operational definition
of understandings of STEM careers as follows: students’ familiarity with any career or
occupation that requires a high degree of knowledge in at least one STEM discipline,
emphasising on background, duties and responsibilities and required skills (Blotnicky
et al., 2018) (Table C2).

Limitations

The study is limited in different ways. First, the case study approach does not allow for
generalisations beyond the context of the study, especially given its small size. Another
limitation resides in the sampling method employed. The participants of the study
were selected through convenience sampling. Hence, the sample cannot be considered
representative of the wider population but served only in addressing the research ques-
tions of this study. However, the participants of the study were typical of the wider
student population in this country that the study, in terms of age, cultural experiences,
and background scientific knowledge. Moreover, the limited sample size restricted
further statistical analysis, which we tried to address with the use of qualitative data.
Last, we acknowledge the complexity and dynamic nature of forming STEM career
aspirations, which is why we focused on understandings instead.

Findings

Career-based scenarios supported students’ development of SI

The first research question addresses the components of interest: ‘affect’ and ‘value’. The
affective component focuses on students’ emotions towards the scenario and the teaching
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sequence. The value component is about students’ evaluation of the scenario and the
teaching sequence as important, meaningful, and relevant to themselves.

Overall, the findings from the quantitative analysis as shown in Table 1 below indi-
cate students’ general enjoyment of the learning process. This was expressed through
positive feelings towards the scenario (mdn ≥ 3.00, out of a maximum of 4) and inter-
est to the highest degree in the scenario topic (mdn = 2.00, out of a maximum of 2) in
all the sessions. Regarding the value component, the students agreed that the topics of
the scenarios in the five sessions were important for people to know in general and to
learn at school (mdn ≥ 3.00). Overall, the topics were perceived as personally relevant
in all the sessions (mdn ≥ 2.50) except in ‘Waves and Sound: Acoustics Club’ (mdn =
2.00) which was also evaluated as not personally important (mdn = 2.00).

Sources of SI
Content analysis of written responses to the open-ended questions and the transcribed
oral interviews provided insights for the sources of SI. Specifically, they shed light on:
what the students liked more, found more interesting, important, and relevant to them-
selves. Table 2 shows the frequencies of the sources of SI classified in the components of
interest: ‘affect’ and ‘value’. The frequencies were calculated based on the content analysis
of students’ responses to the open-ended questions in the questionnaire (n = 76) and the
interviews (n = 41). The category ‘affect’ is organised into five sub-categories and the sub-

Table 2. Affect and Value-related sources of SI.
Affect Frequencies

Novelty +54 −4
‘Be the expert’ activity 23
Interaction with expert 17 −2
ICT tools 14 −2

Scientific practices +37
Problem-based activities 37

Interest +25 −11
Interest in the topic 15 −5
Interest in science in general 6
Interest in the career 3 −6
Interest in school science 1

Social relatedness +17 −1
Group-work 14 −1
Division of labour 2
Self-regulated learning 1

Complexity +2 −9
Level of difficulty 2 −7

Total +135 −25

Value Frequencies

Knowledge +59 0
Learning about science topics 31
Learning about careers 16
Learning in general 12

Relevance +34 −3
Social/Global relevance 21
Personal relevance 13 −3

Total +93 −3
Note: Positive numbers refer to number of times a positive influence on student interest
was mentioned. Negative numbers refer to reports of negative influence.
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categories include 12 codes. The category ‘value’ is divided into two sub-categories and
the sub-categories include five codes. The numbers presented in Table 2 refer to the
number of times the students mentioned these sources in each code, sub-category, and
total in each category.

Affect-related sources
As can be derived from Table 2, ‘affect’ (n = 135) was found to have influenced students’
SI remarkably. Within this category, ‘novelty’ (n = 54) was perceived as significantly
important by the students (n = 59) in terms of triggering their interest. Indicatively,
‘be the expert’ activity/mission’ (n = 23), ‘interacting with an expert’ (n = 17) and the
use of ‘ICT tools’ (n = 14) were reported amongst the greater sources of SI. It was indi-
cated that taking on the role of an expert to accomplish a mission and using software pro-
grammes were perceived as something new, not commonly used in the teaching practices
in this classroom. The excerpts below from the interviews with three different students
are indicative of the supporting evidence:

I like it because before when we had the first lesson of a new chapter, we just started learning
about it without knowing what it was. Now we had a task to figure it out. (Novelty/‘Be the
expert’ activity/mission: session A; Interview with S6)

[..] the man came here, it was live and we could see him, and he was showing us everything
with his hands, so this was probably the most interesting and the most interactive. (Novelty/
Interacting with an expert: session C; Interview with S3)

It was interesting to see with the computer how fast certain materials heat up. (Novelty/ICT
tools: session E; Interview with S8)

At this point, it is worth noting the actions taken to develop a friendly and informal
environment during the experts’ visits and avoid the risk of positioning the expert as a
‘genius scientist’. Before the visits, we collaborated closely with the experts to ensure
that they would discuss their work-life as well as their everyday routine, the reasons
for pursuing the specific career, and any difficulties they encountered emphasising cog-
nitive abilities and skills during their studies and their career trajectory. Respectively,
before the visits, the teacher advised the students to prepare a set of questions about
the experts’ jobs and in particular their personal life. During the visits, the teacher
prompted the students to pose the questions and find out information about experts’ per-
sonal lives. Even though the ‘interaction with an expert’ was amongst the most common
sources in the novelty sub-category, the findings presented in Table 2 include two
instances of a negative influence on student interest. Both of these comments contradict-
ing the broader trend are from interviews following the session ‘Heat transfer: Save the
Polar Bears’. Two students found the experts’ visit to be not particularly engaging because
of the absence of connections to scientific practices, such as the use of lab experiments
(e.g. [..] perhaps they could have done more hands-on things to become more engaging).
This implies that non-engaging interaction with experts can have a negative impact on
students’ interest. On the other hand, it became clear that the experimentation that
took place after the experts’ visit in the same session, served to regenerate their interest
‘providing balance’ in the session. The following are some representative examples from
the interviews with two students:
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I think we had a balance, for example, we had work to do but there was also the experiment
in the middle and it was really nice. (Interview with S7)

The actual boxes and the experimentation side of things were like a much better way that we
were able to really have a hands-on experience. (Interview with S17)

Of interest in the above is that students’ engagement in scientific practices with or
without the presence of an expert seemed to have been deemed as stimulating. Consistent
with this indication, ‘scientific practices’ (n = 37) was the second most frequently
reported source of SI. The students shared that the problem-based activities such as
the lab experiments (sessions A & E), the poster design (session B), and modelling
(session C) aroused their interest. This view is exemplified in the excerpt that follows
from an interview with another student:

Researcher: What was the most interesting part?
S8: Definitely what we were doing in the last lesson, designing the club actually,

drawing out and showing what it is.

Responses placed under the sub-category of ‘interest’ indicated that the students were
more ‘interested in the topic’ (n = 15) and less ‘in science in general’ (n = 6). An indicative
example of being interested in the topic is presented next:

Yeah, it was… let’s say, special. I don’t think that anybody had ever thought of how the
roads are built. It was the first time I thought about it and that there are people who are
responsible for this, so it was interesting. (Interview with S7)

The excerpt above implies that the use of science topics perceived as interesting by the
students can trigger their SI. Nevertheless, the fact that only a few students found the
careers interesting (n = 3) may be an indication that presenting unattractive careers to
the students can influence negatively their interest in the entire session. This is better
illustrated in the words of two students below from an interview and the questionnaire,
showing both positive and negative reactions.

I definitely found it interesting. I enjoyed engineering and sound engineering so it could be
an option when I grow up. (Interview with S8, session C)

I didn’t find it interesting because transportation engineering is not my interest. (S6 in the
questionnaire, session D)

‘Social relatedness’ (n = 17) was also found to be a source of SI. ‘Group-work’ (n = 14)
was the most common source compared to ‘division of labor’ (n = 2) and ‘self-regu-
lated learning’ (n = 1). An example of this view can be found in the words of one
student:

It was nice that we put all the clues in a group, and we worked all together as a team to find
out what might have killed Juliana. (Interview with S7, session A)

What becomes of interest in this quote is that the students enjoyed working in groups
towards a common goal.

Nevertheless, it was evident that the students developed unpleasant feelings related to
the ‘task complexity’ and specifically the ‘level of difficulty’. An indicative example
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follows from a student answering the questionnaire after the ‘Speed and motion: Two-
wheeled mission’ session:

Questionnaire: I did not like very much about this scenario:

It was quite boring and complicated. I find the mission map confusing. (S5)

On the other hand, two students in the same session had noted that they found the task
interesting because it was challenging. The following excerpts from the interviews with
the two students provide evidence of that:

Researcher: What did you like the most?
S3: The map. It was the most difficult but the most important and most

interesting.
S17: Maybe instead of bike tracks we could work with airplane routes […] just

maybe pump up the numbers a bit, trying to make it more challenging.

What is important to notice in the above quotes is that under some conditions challen-
ging tasks may stimulate students and trigger their interest but this needs to be further
explored in relation to self-efficacy beliefs.

The value of learning and relevance with global issues as sources of SI
As the findings of the content analysis (Table 2) showed, ‘knowledge’ was the most
common source of SI (n = 59) in the category ‘value’. The students pointed out that
‘learning about science topics’ (n = 31) is meaningful for them. The extracts below
from the interviews with two students represent this view:

I knew very little about sound and acoustics but now that I’ve learnt so much more it has all
become very interesting. (Interview with S1, session C)

It is really interesting to see that nothing we have made of plastic is pure. It was useful to see
that it’s so easy for something to become impure. (Interview with S17, session B)

It is important to notice here that learning about sound and acoustics and pure and
impure substances respectively was interesting for the students. This indicates that mean-
ingful learning about a science topic may influence their interest positively.

‘Learning about careers’ (n = 16) either through the interaction with the experts or using
videos and text-based information was also perceived useful and interesting, as illustrated
by the following excerpt from an interview with a student:

The most interesting part was when we found out what transport engineers go through
every day, what their work is like… that was really interesting […] we got a much better
understanding. (S1, session D)

Even though ‘learning in general’ (n = 12) was the least common source in this sub-cat-
egory, the data indicated that the students valued learning because it is important in
general. For example, a student stated:

I really find it interesting due to all this new knowledge. (Interview with S1, session C)

This implies that even in situations where learning might not be perceived as personally
relevant, it can still be perceived as interesting.
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‘Relevance’ (n = 34) consists of students’ responses showing that the scenario or aspects of
the teaching sequence are personally or socially/globally relevant, thus influencing their
interest. Unexpectedly, ‘social/global relevance’ (n = 21) was more common than ‘personal
relevance’ (n = 13) in students’ comments about what triggered their interest. The excerpts
below exemplify both views:

Questionnaire: I find the topic of the scenario interesting because the subject of global
warming is intriguing and very important worldwide issue. (S17, session E)

I think a lot of people enjoyed it [the project to turn the squash court into a night-club]. Itt
was definitely a lot more relatable to kids of our age. (Interview with S17, session C)

What these indicate is that the students appeared to demonstrate interest and sensitivity
in societal issues. Personal relevance, on the other hand, was aligned with students’ per-
sonal experiences and the extent to which they personally related to the topic of the
scenario.

In summary, it becomes clear in the analysis that the integration of career-based scen-
arios in the science classroom showed an overall positive influence on students’ SI;
certain aspects of the scenario approach appear to have played a more critical role
than others. The findings from the quantitative data illustrate that in all sessions the stu-
dents expressed positive feelings towards the scenario and the teaching sequence and
found the topic interesting and important for people to know and to learn at school.
As the findings of the content analysis of the written responses to open-ended questions
and the interviews with the students revealed, affect-related sources were perceived more
influential in terms of triggering students’ SI as compared to value-related sources.

Within the category ‘affect’, ‘novelty’ with regards to ‘be the expert’ activity was the
most common source of SI reported by the students while the ‘interaction with
experts’ appears not to have been always engaging (e.g. session E). On the other hand,
‘scientific practices’ were found to have stimulated students’ SI, enabling their re-engage-
ment with the session, where necessary. Additionally, there were some indications that
triggering students’ interest was facilitated through collaborative ‘group-work’ thus satis-
fying the need for social relatedness. The use of topics perceived as interesting to the stu-
dents was another source of SI, directly linked to students’ personal interest. Last, ‘task
complexity’ or perceived high ‘level of difficulty’ initiated both positive and unpleasant
feelings to the students, which presumably relates to self-efficacy beliefs that can
influence students’ interest.

In the category ‘value’, ‘knowledge’ and particularly ‘learning about a science topic’
was the most frequently reported source of SI by the students, followed by ‘learning
about careers’ and ‘learning in general’. Learning, in general, was considered useful by
the students and thus interesting even though not always personally relevant. Similarly,
‘social/global relevance’ was found more interesting than ‘personal relevance’ demon-
strating students’ interest and sensitivity with global issues.

Career-based scenarios supported students’ development of understandings
about STEM careers

The analysis of the data from the questionnaire in terms of students’ understandings of
STEM careers, showed that they reported learning information about the STEM jobs
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presented in the intervention and career opportunities, as well as developing improved
understandings of the skills required in these jobs (mdn≥ 3.00) (Table 1). On the con-
trary, choosing the careers presented in the intervention as a future option was not
common since the students rejected this option in all the sessions (mdn = 2.00) with
the exception of the job of the environmental scientist (mdn = 3.00) in session B. The
analysis of the interviews provide elaborations on the students’ views about the acquired
knowledge and their future career options.

‘I wasn’t aware of what this job is about’
The findings from the analysis of the qualitative data confirmed that the participants per-
ceived themselves as more knowledgeable about STEM careers at the end as compared to
the start of the intervention. The students reported gaining information about certain
jobs and experts’ responsibilities that they were not aware of. Indicative examples of
such views are presented next.

I knew that there is a process of turning plastic into usable materials, but I didn’t know that
it is such a detailed process or that such a job exists! (S17, session B)

These words above illustrate that the student appreciated having received information
about the role of an environmental scientist in recycling plastic and the scientific practices
related to that. Another view, about the job of the acoustic engineer is presented below:

I knew that there must have been someone that works with sound, but I didn’t know they
would stare at a specific job title. I really enjoyed that we actually had him in and we were
able to ask him questions and what we really needed to know, so we could get into a lot of
depth with what he told us and it really really helped us that we were able to see and talk to
him one on one. (S17, session C)

What is interesting here is that the student enjoyed the presence of the expert in class and
the fact that they had direct access to authentic information by just questioning the
expert. Likewise, the excerpt below indicates that the interaction with an expert
enabled students to reconstruct their understandings of the job of transport engineer:

I knew the engineer but I didn’t know what a transport engineer is. I tried to guess but I was
a bit wrong because I thought that it has to do with cars, but it has to do with roads. Also
when the transport engineer came in and spoke to us, we got a much better understanding
and that was really interesting. (S3, session D)

This excerpt highlights that students sometimes might hold misconceptions or have
inadequate understandings about specific STEM careers, which could in return
influence their interest in pursuing them.

It’s interesting to learn but I wouldn’t choose it as a career option
As indicated in the analysis, the students were interested in learning career-related infor-
mation (Table 2). However, pursuing the careers presented in the scenarios was not com-
monly reported, confirming the descriptive statistics (Table 1). The quote that follows
represents this view:

I wouldn’t like to do this job in the future because from a small age I wanted to be a doctor or
marine biologist, so I don’t think I will do something like this. (Interview with S3)
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It is interesting to notice in the above excerpt that the main reason for rejecting these
careers relates to having different career aspirations. The analysis of the data from the
interviews indicated that only one student expressed choosing the careers presented as
a future option, as quoted below:

That it’s a good job idea which I wouldn’t mind looking into. (S8, session D)

Yes, why not? I have no idea what I’m going to choose as a career so everything is an option
right now. (S8, session E)

What is interesting to note here is that the reason for considering these jobs relates to
‘keeping the options open’ since these students have not yet formulated a specific
career aspiration. The findings showed that the intervention enhanced students’ under-
standings of STEM careers, especially in the sessions where experts were present (sessions
C, D & E). The students reported shaping an overall idea about the careers presented
focusing on the relevant expertise, duties, and skills mainly related to sector-specific
knowledge. Learning about careers was not found interesting for the purpose of explor-
ing future career opportunities by most students, and the intent to choose one of these
careers as a future option was not a common finding. Some students rejected these
careers because they were not aligned with their individual interest. Overall, students
appeared to treat the decision to choose a career as an important commitment and
not as something that could be arrived at merely on the basis of learning from a sequence
of lessons, albeit over an extended time period and with important differences as com-
pared to their normal educational experience.

Discussion and implications

The purpose of this study was to explore the ways in which the integration of career-
based scenarios in the curriculum might enhance students’ situational interest and
their understandings of STEM careers. Overall, the findings of this study showed that
the use of career-based scenarios could serve as a mechanism for generating students’
SI and raise their awareness about STEM careers under some conditions. More specifi-
cally, certain aspects of the intervention appeared to be more critical than others in
shaping students’ interests and understandings of STEM careers. These are discussed
next.

Novelty

Students’ SI was triggered through certain teaching strategies employed in the scenario
and the teaching sequence. More specifically, the interaction with experts and the oppor-
tunity to use scientific tools and related software were the most frequently reported
sources of triggering and sustaining SI. These sources were perceived as novel and
unusual and facilitated the students’ engagement in the instructional activities.
However, the data analysis showed that these interactions were not always serving the
purpose of triggering and/or sustaining SI. Instead, the findings showed that these inter-
actions were more likely to enhance students’ interest if they occurred in informal set-
tings and included more personal, informal, and unstructured conversations. The
added value of the novelty effect, is consistent with findings by Chen et al. (2001),
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suggesting that novelty can have positive effects, elicit instant enjoyment, and possibly
enhance students’ interest. The question then becomes one of whether this comes with
a risk of fading away when the novelty effect is not present or under what conditions
the SI generated through novel activities can be sustained through the entire teaching-
learning sequence.

Scientific practices

The findings illustrated that students’ SI was enhanced through their involvement in
scientific practices, broadly defined as the practices that scientists engage in order to
perform scientific investigations (National Research Council, 2012). In this study, we
use the term scientific practices to refer primarily to problem-based activities, lab exper-
iments, modelling, and poster design. What needs to be noted here is that students’ SI
seemed to have been (re)activated through these activities in situations where it was
not triggered or was fading away. This confirms Rotgans and Schmidt’s (2017) argument
about the need for repeated arousal of SI with new instructional events as a means to
enhance its strength across levels.

Interestingness

Another important finding that emerged from the analysis is that the interestingness of
the learning situation could be a source of SI. Schraw et al. (2001) referred to the inter-
estingness of the situation to describe the characteristics of tasks and texts that succeed in
triggering interest. In this study, the interestingness of the learning situation denotes the
interest in science as a discipline, in the careers presented in the sessions, in school
science, and the topic of the scenarios. Overall, the topics selected for the scenarios
were quite interesting for the students. Given that, in this context, general interest in
science cannot be controlled, interest in school science, which was the least reported
source of SI, could be enhanced using topics that the students find interesting. This
outcome is consistent with the finding by Habig et al. (2018) that students’ interest in
activity stems from a combination of being interested in the activity and also in the
content.

Furthermore, the findings illustrate that assigning challenging tasks does not always
serve to trigger students’ interest. Instead, triggering depends on the master experiences
of students defined as sources of self-efficacy beliefs, whether they experience success or
failure (Lent et al., 1999).

Regarding the careers presented in the scenarios, it became evident that those cases
were not perceived as personally relevant were more likely to have a negative influence
on students’ interest in the particular session. Hence, this finding illustrates the value
of combining more diverse sets of scenario features in order to address a broader
range of students’ interests.

Social relatedness

Collaborative group-work was appraised by the students to be amongst their favourite
activities in the sessions. Group-work was found to facilitate triggering and even
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maintaining students’ situational interest. Likewise, previous studies have shown that
working in small groups enhances social relatedness since it increases the feeling of
belonging and might therefore result in sustaining SI (Hidi & Renninger, 2006;
Palmer, 2009).

Learning with relevance

Learning was the most commonly reported value-related source of SI. The findings of
this study demonstrate that the students not only appreciated learning information
about global socio-scientific issues and careers but also indicated arousal of interest
that stems from this learning. One possible explanation could be that this knowledge
enabled students to establish useful connections between theory and practice due to
the transfer of science concepts to a real-life-personally-relevant context. This finding
corroborates Palmer’s findings (2009) identifying learning as a source of SI and
further confirms Krapp and Prenzel’s (2011) argument that this occurs when the learning
process is personally important.

Developing understandings of STEM careers

Considering the low visibility of STEM careers in the school curriculum, this study aimed
to raise students’ awareness about future opportunities in STEM, providing connections
between theory and practice and careers, in science class. The findings suggest that this
goal was achieved especially in the sessions where the students had opportunities to interact
with the expert(s) as part of their projects. The findings showed that the students developed
comprehensive understandings about the experts’ background, skills, and tasks, especially
in relation to the science concepts introduced in each scenario. Reflecting on this finding,
there seems to be a clear argument that career-related information can be induced produc-
tively in science class, reinforcing Reiss and Mujtaba’s (2017) suggestion to embed careers
education in STEM lessons. Nevertheless, as the findings also revealed, solely providing
career-related information, albeit in personally relevant and meaningful ways, did not
result in more students interested in exploring the possibility to pursue STEM careers.
One reason for this might be that effects on career aspirations are not observable within
a student’s school lifetime and would require a longer time interval before they can
become apparent. A more likely reason is that the process of forming career aspirations
is complex and can be predicted to a large extent by students’ self-concept, which is con-
sidered as relatively stable by the age of the participants of this study (Rüschenpöhler &
Markic, 2019). Hence, if the intent is to have an impact on students’ career aspirations,
there is a need for more gradual interventions that start earlier in school life and are
designed to provide rich information on STEM careers but also to connect with the forma-
tive processes that shape students’ self-concept, including role models, family science
capital, individualised learning opportunities and human relatedness.

Conclusion

This study provides empirical evidence about the ways in which the implementation of
career-oriented curricula in science classrooms might enhance students’ interest in
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science and understandings of STEM careers. In terms of research, our findings demon-
strate that the scenario features that could possibly trigger students’ SI and enhance their
understandings of STEM careers are: (a) promoting students’ active engagement through
a problem-based approach that incorporates novel scientific practices; (b) establishing
connections between classroom discourse and authentic workplace environments by
transferring science concepts to a real-life-personally-relevant context; and (c) integrat-
ing the STEM career component through informal interactions with experts. In terms of
practice, this study provides a set of evidence-based and freely available set of curriculum
materials and evaluation tools [website] for instructional designers, researchers, and edu-
cators. The intent of this study was not to influence students’ career aspirations.
However, there is some evidence that educational interventions adopting this goal
would be more effective if they started with younger children who are still at a formative
stage with respect to their self-concept.

Notwithstanding the fact that this study is the first attempt to explore effects on stu-
dents’ interest and understandings of STEM careers within the country context, it could
set a fertile ground for further research in various other contexts. However, we acknowl-
edge that the study is limited due to its size and hence we propose that this could serve as
a pilot study for the purpose of designing a large-case study across the country. More-
over, this study is limited given its sole focus on students’ formal learning experiences
and not exploring other possible factors affecting their interest in science and STEM
fields. Hence, we recommend that future research is carried out to examine the long-
term impact of integrating career-based scenarios into the science curriculum on sup-
porting students’ interest in STEM and career decisions in relation to other intrinsic
and extrinsic factors in different contexts while using larger samples targeting preferably
younger children at ages when self-concept is considered still malleable. Another limit-
ation of the study is that it has not explored the role of the teacher in the intervention,
which might serve as another factor influencing the findings. The findings of such
studies could be used to also further theorise about the development of situational and
individual interest in science and provide practical recommendations for curriculum
design and classroom practices that aim to enhance students’ interest in science and
understandings of STEM careers.

Disclosure statement

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

Funding

This study has received support from the European Union through the Horizon 2020 Research
and Innovation program, project MultiCO, Grant Agreement No 665100, and the Youth Board
of Cyprus.

ORCID

Irene Drymiotou http://orcid.org/0000-0001-8965-6767
Costas P. Constantinou http://orcid.org/0000-0003-3183-4131
Lucy Avraamidou http://orcid.org/0000-0001-9693-4438

734 I. DRYMIOTOU ET AL.

http://orcid.org/0000-0001-8965-6767
http://orcid.org/0000-0003-3183-4131
http://orcid.org/0000-0001-9693-4438


References

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. Prentice
Hall.

Bennett, J., Lubben, F., & Hampden-Thompson, G. (2013). Schools that make a difference to post-
compulsory uptake of physical science subjects: Some comparative case studies in England.
International Journal of Science Education, 35(4), 663–689. https://doi.org/10.1080/09500693.
2011.641131

Blotnicky, K. A., Franz-Odendaal, T., French, F., & Joy, P. (2018). A study of the correlation
between STEM career knowledge, mathematics self-efficacy, career interests, and career activi-
ties on the likelihood of pursuing a STEM career among middle school students. International
Journal of STEM Education, 5(1). https://doi.org/10.1186/s40594-018-0118-3

Blustein, D. L., Barnett, M., Mark, S., Depot, M., Lovering, M., Lee, Y., Hu, Q., Kim, J., Backus, F.,
Dillon-Lieberman, K., & DeBay, D. (2013). Examining urban students’ constructions of a
STEM/career development intervention over time. Journal of Career Development, 40(1), 40–
67. https://doi.org/10.1177/0894845312441680

Carpi, A., Ronan, D. M., Falconer, H. M., & Lents, N. H. (2017). Cultivating minority scientists:
Undergraduate research increases self-efficacy and career ambitions for underrepresented stu-
dents in STEM. Journal of Research in Science Teaching, 54(2), 169–194. https://doi.org/10.1002/
tea.21341

Chachashvili-Bolotin, S., Milner-Bolotin, M., & Lissitsa, S. (2016). Examination of factors predict-
ing secondary students’ interest in tertiary STEM education. International Journal of Science
Education, 38(3), 366–390. https://doi.org/10.1080/09500693.2016.1143137

Chen, A., Darst, P. W., & Pangrazi, R. P. (2001). An examination of situational interest and its
sources. British Journal of Educational Psychology, 71(3), 383–400. https://doi.org/10.1348/
000709901158578

Creswell, J. W. (2015). 30 essential skills for the qualitative researcher. Sage Publications.
European Centre for the Development of Vocational Training. (2018). Insights into skill shortages

and skill mismatch: Learning from Cedefop’s European skills and jobs survey. Cedefop.
Gago, J. M., Ziman, J., Caro, P., Constantinou, C. P., Davies, G. R., Parchmann, I., Rannikmae, M.,

& Sjoberg, S. (2005). Europe needs more scientists: Increasing human resources for science and
technology in Europe. Report by the High Level Expert Group on Human Resources for
Science and Technology in Europe, European Commission: DG Research, Science and
Society Programme, ISBN 92-894-8458-6.

Habig, S., Blankenburg, J., van Vorst, H., Fechner, S., Parchmann, I., & Sumfleth, E. (2018).
Context characteristics and their effects on students’ situational interest in chemistry.
International Journal of Science Education, 40(10), 1154–1175. https://doi.org/10.1080/
09500693.2018.1470349

Henriksen, E. K., Dillon, J., & Ryder, J. (2015). Understanding student participation and choice in
science and technology education. In Understanding student participation and choice in science
and technology education. https://doi.org/10.1007/978-94-007-7793-4

Hidi, S. (2001). Claiming place: Biracial young adults of the post-Civil Rights era. Choice Reviews
Online, 38(11), 38-6500–38-6500. https://doi.org/10.5860/choice.38-6500

Hidi, S., & Renninger, K. A. (2006). The four-phase model of interest development. Educational
Psychologist, 41(2), 111–127. https://doi.org/10.1207/s15326985ep4102_4

Holmegaard, H. T., Madsen, L. M., & Ulriksen, L. (2014). To choose or not to choose science:
Constructions of desirable identities among young people considering a STEM higher edu-
cation programme. International Journal of Science Education, 36(2), 186–215. https://doi.
org/10.1080/09500693.2012.749362

Kang, J., Keinonen, T., Simon, S., Rannikmäe, M., Soobard, R., & Direito, I. (2019). Scenario evalu-
ation with relevance and interest (SERI): Development and validation of a scenario measure-
ment tool for context-based learning. International Journal of Science and Mathematics
Education, 17(7), 1317–1338. https://doi.org/10.1007/s10763-018-9930-y

INTERNATIONAL JOURNAL OF SCIENCE EDUCATION 735

https://doi.org/10.1080/09500693.2011.641131
https://doi.org/10.1080/09500693.2011.641131
https://doi.org/10.1186/s40594-018-0118-3
https://doi.org/10.1177/0894845312441680
https://doi.org/10.1002/tea.21341
https://doi.org/10.1002/tea.21341
https://doi.org/10.1080/09500693.2016.1143137
https://doi.org/10.1348/000709901158578
https://doi.org/10.1348/000709901158578
https://doi.org/10.1080/09500693.2018.1470349
https://doi.org/10.1080/09500693.2018.1470349
https://doi.org/10.1007/978-94-007-7793-4
https://doi.org/10.5860/choice.38-6500
https://doi.org/10.1207/s15326985ep4102_4
https://doi.org/10.1080/09500693.2012.749362
https://doi.org/10.1080/09500693.2012.749362
https://doi.org/10.1007/s10763-018-9930-y


Krapp, A., & Prenzel, M. (2011). Research on interest in science: Theories, methods, and findings.
International Journal of Science Education, 33(1), 27–50. https://doi.org/10.1080/09500693.
2010.518645

Kudenko, I., Simarro, C., & Pintó, R. (2017). Fostering European students’ STEM vocational choices
(pp. 323–338). Springer. https://doi.org/10.1007/978-3-319-58685-4_24

Lent, R. W., Hackett, G., & Brown, S. D. (1999). A social cognitive view of school-to-work tran-
sition. Career Development Quarterly, 47(4), 297–311. https://doi.org/10.1002/j.2161-0045.
1999.tb00739.x

Lent, R.W., Paixão, M. P., da Silva, J. T., & Leitão, L. M. (2010). Predicting occupational interests and
choice aspirations in Portuguese high school students: A test of social cognitive career theory.
Journal of Vocational Behavior, 76(2), 244–251. https://doi.org/10.1016/j.jvb.2009.10.001

Lykkegaard, E., & Ulriksen, L. (2019). In and out of the STEM pipeline – a longitudinal study of a
misleading metaphor. International Journal of Science Education, 41(12), 1600–1625. https://
doi.org/10.1080/09500693.2019.1622054

Merriam, S. B. (2009). Qualitative research: A guide to design and implementation. John Wiley and
Sons.

National Research Council. (2012). A framework for K-12 science education: Practices, crosscutting
concepts, and core ideas. National Academies Press.

Organisation for Economic Co-operation and Development. (2018). Education at a glance 2018:
OECD indicators. OECD Publishing. https://doi.org/10.1787/eag-2018-en

Organisation for Economic Co-operation and Development. (2019). Education at a Glance 2019:
OECD indicators. OECD Publishing. https://doi.org/10.1787/f8d7880d-en

Palmer, D. H. (2009). Student interest generated during an inquiry skills lesson. Journal of
Research in Science Teaching, 46(2), 147–165. https://doi.org/10.1002/tea.20263

Palmer, D., Dixon, J., & Archer, J. (2017). Using situational interest to enhance individual interest
and science-related behaviours. Research in Science Education, 47(4), 731–753. https://doi.org/
10.1007/s11165-016-9526-x

Potvin, P., & Hasni, A. (2014). Interest, motivation and attitude towards science and technology at
K-12 levels: A systematic review of 12 years of educational research. Studies in Science
Education, 50(1), 85–129. https://doi.org/10.1080/03057267.2014.881626

Reinhold, S., Holzberger, D., & Seidel, T. (2018). Encouraging a career in science: A research
review of secondary schools’ effects on students’ STEM orientation. Studies in Science
Education, 54(1), 69–103. https://doi.org/10.1080/03057267.2018.1442900

Reiss, M. J., & Mujtaba, T. (2017). Should we embed careers education in STEM lessons?
Curriculum Journal, 28(1), 137–150. https://doi.org/10.1080/09585176.2016.1261718

Renninger, K. A., & Hidi, S. (2011). Revisiting the conceptualization, measurement, and generation of
interest. Educational Psychologist, 46(3), 168–184. https://doi.org/10.1080/00461520.2011.587723

Rotgans, J. I., & Schmidt, H. G. (2017). Interest development: Arousing situational interest affects
the growth trajectory of individual interest. Contemporary Educational Psychology, 49, 175–184.
https://doi.org/10.1016/j.cedpsych.2017.02.003

Rüschenpöhler, L., & Markic, S. (2019). Self-concept research in science and technology education
– theoretical foundation, measurement instruments, and main findings. Studies in Science
Education, 55(1), 37–68. https://doi.org/10.1080/03057267.2019.1645533

Savery, J. R., & Duffy, T. M. (1995). Problem based learning: An instructional model and its con-
structivist framework. Educational Technology, 35(5), 31–38. Retrieved January 27, 2021, from
http://www.jstor.org/stable/44428296

Schraw, G., Flowerday, T., & Lehman, S. (2001). Increasing situational interest in the classroom.
Educational Psychology Review, 13(3), 211–224. https://doi.org/10.1023/A:1016619705184

van den Hurk, A., Meelissen, M., & van Langen, A. (2019). Interventions in education to prevent
STEM pipeline leakage. International Journal of Science Education, 41(2), 150–164. https://doi.
org/10.1080/09500693.2018.1540897

Wang, X. (2013). Why students choose STEMmajors: Motivation, high school learning, and post-
secondary context of support. American Educational Research Journal, 50(5), 1081–1121.
https://doi.org/10.3102/0002831213488622

736 I. DRYMIOTOU ET AL.

https://doi.org/10.1080/09500693.2010.518645
https://doi.org/10.1080/09500693.2010.518645
https://doi.org/10.1007/978-3-319-58685-4_24
https://doi.org/10.1002/j.2161-0045.1999.tb00739.x
https://doi.org/10.1002/j.2161-0045.1999.tb00739.x
https://doi.org/10.1016/j.jvb.2009.10.001
https://doi.org/10.1080/09500693.2019.1622054
https://doi.org/10.1080/09500693.2019.1622054
https://doi.org/10.1787/eag-2018-en
https://doi.org/10.1787/f8d7880d-en
https://doi.org/10.1002/tea.20263
https://doi.org/10.1007/s11165-016-9526-x
https://doi.org/10.1007/s11165-016-9526-x
https://doi.org/10.1080/03057267.2014.881626
https://doi.org/10.1080/03057267.2018.1442900
https://doi.org/10.1080/09585176.2016.1261718
https://doi.org/10.1080/00461520.2011.587723
https://doi.org/10.1016/j.cedpsych.2017.02.003
https://doi.org/10.1080/03057267.2019.1645533
http://www.jstor.org/stable/44428296
https://doi.org/10.1023/A:1016619705184
https://doi.org/10.1080/09500693.2018.1540897
https://doi.org/10.1080/09500693.2018.1540897
https://doi.org/10.3102/0002831213488622

	Abstract
	Introduction
	Theoretical framework
	Literature review
	Methodology
	Design: problem-based learning
	Procedures
	Instruments
	SERI questionnaire
	Individual interviews

	Data analysis
	Limitations

	Findings
	Career-based scenarios supported students’ development of SI
	Sources of SI
	Affect-related sources
	The value of learning and relevance with global issues as sources of SI

	Career-based scenarios supported students’ development of understandings about STEM careers
	‘I wasn't aware of what this job is about’
	It's interesting to learn but I wouldn't choose it as a career option


	Discussion and implications
	Novelty
	Scientific practices
	Interestingness
	Social relatedness
	Learning with relevance
	Developing understandings of STEM careers

	Conclusion
	Disclosure statement
	ORCID
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


