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Abstract 
A major replacement demand of professionals among STEM (science, technology, engineering and 
mathematics) fields, due to an aging trend, has been recognised in several European Union countries. 
One possible reason for this, as shown by research, is that adolescent students are not aspiring to 
STEM careers and this is partly linked with students’ low awareness of STEM career opportunities, 
plus associated work characteristics. Embedding career education into science teaching at school has 
been suggested as a possible solution to this problem, which can help to reshape stereotypical 
images of STEM occupations and hence attitudes towards studying science-related fields. The study 
aims to determine the effects of embedding STEM career education into science teaching on both 
students’ career aspirations and on their image of STEM occupations, through determination of 
students’ perceptions of competences requirements. In addition, students’ perceptions of 
competences requirements for their career aspirations are determined. The study results show that 
the intervention supports students’ science and engineering career aspirations. Students perceptions 
of competences requirements for STEM careers is not showing stereotypical characteristics. In 
addition, students start valuing science competences for their future careers.  

Keywords: STEM career awareness, intervention, stereotypes of STEM occupations, student 
perceptions. 

1 INTRODUCTION  
Estonia was one of the highest performing OECD countries in science, based on the Programme for 
International Students Assessment (PISA) 2015 mean scores, whereas science-related career 
expectations as a future possibility of Estonian students was reported to be 28.9% for boys and 20.3% 
for girls [1]. Moreover, there was an evident difference in the gender distribution among girls and boys 
who aspired to a career in information and communications technology (ICT), science and engineering 
or health fields [ibid].  

These results are problematic due to overall aging trend among professionals in science-related 
career fields within European Union countries. More than 50% of STEM professionals are at a senior 
age (45–64 years) in, for example, Estonia, Latvia, Germany and Croatia, which indicates a need for 
major replacement demands in the near future [2]. Moreover, an indication of a career aspiration 
towards STEM fields does not guarantee that all start working in the STEM fields and therefore a gap 
between a demand and take-up of STEM-professionals is likely to emerge. 

School factors can be expected to have an impact on students’ career aspirations both towards and 
away from STEM fields, especially teaching practices (see further in [3]). Teaching at schools is 
guided by the national curriculum, which sets the standard to learning expectations connected to 
students’ STEM career awareness. As teaching in schools is guided by the national curriculum, setting 
the learning expectations and standards, including those connected to the extent of students’ STEM 
career awareness, it is relevant to note that a competence-based Estonian National Curriculum (ENC) 
for science subjects (biology, chemistry, geography and physics), introduced at the basic school level 
in 2011 [4], states: 

“In developing these competencies [competence in Natural Sciences] basic school 
graduates will be expected to possess the capability to be able to:…) understand the 
relationships and differences between different fields in the Natural Science domain, 
acquire an overview of career opportunities in these fields and apply the knowledge and 
skills gained when determining a career.” 

However, a later version (2014) [5] reduces the emphasis given to the career component in the 
science curriculum, excluding the applicability of science knowledge and skills in career choices, 
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retaining only a knowledge of science-related careers. Although this change may appear minor, a 
consequence is that it reduces the need to embed career education within the teaching of science 
subjects, which in turn can be expected to impact on students´ STEM career awareness. Moreover, it 
may be of serious concern, because several studies [6],[7],[8] in various countries have indicated low 
STEM career awareness among adolescent students. No studies have been conducted to determine 
STEM career awareness among Estonian middle school students. 

Studies show that adolescent students are not familiar with the work undertaken by engineers, or 
whether science and mathematics courses are relevant for different occupations [6],[7]. Although 
scientists are considered ‘smart’, students do not refer often to reasoning or information evaluation 
and do not link team-work, creativity and collaboration with STEM careers [8]. Nevertheless, a 
Taiwanese study points to identifying differences in students’ descriptions of personality traits, 
depending on prior encounter with professionals in STEM fields [9]. For example, Taiwanese urban 
students link computer professionals work mostly with teaching, programming and searching 
information, and describe them as “knowledgeable”, “quiet”, “mild tempered”, “unsociable” and 
“devoted”, whereas students in rural areas see computer professionals more as a salesperson, 
repairing computers, entering data and selling computers, being “mild tempered”, “socially attractive” 
and “vivacious” [9]. Furthermore, comparative study of students’ images of mathematicians, from four 
different countries, show that although less than a quarter of students draw a mathematician as a 
mathematics teacher, the majority of students consider teaching as mathematician’s career option 
[10]. Although the majority of students claim that they are interested in careers, which are creative, 
unusual, artistic, practical, productive and enable working with people [7], they do not commonly 
indicate these characteristics for STEM careers [8]. 

Students’ lack of knowledge about careers and career characteristics in science and science-related 
fields affects their career aspirations through stereotypes. According to Gottfredson’s theory of 
circumscription, compromise and self-creation, individuals’ career aspirations are influenced, from an 
early age, by the stereotypes, created by their social environment [10], [11]. Whether an occupation is 
considered as suitable or not requires (un)conscious deliberations on whether it suits with persons´ 
perceptions of occupations´ in terms of (a) masculinity-femininity, (b) level of prestige and (c) fulfilment 
of personality needs and activities, here presented in the order of importance [11].  

Careers relating with STEM fields have a stereotypical image associated with personal characteristics, 
work conditions and also competence requirements. It has been found that scientists and 
mathematicians are stereotypically perceived to be elderly or middle-aged, male, Caucasian with 
crazy hair or being bold [10], [13]. Images of scientists include, in addition, a white coat and 
eyeglasses, working in a laboratory and performing dangerous experiments. This stereotypical image 
is persistent, extends across age groups, ethnic groups and decades [13]. It has been found that 
similarly to the image of scientists and mathematicians, computer professionals wear glasses - a sign 
of either someone being smart, or near-sighted, caused by intense work with the computer [9]. 
Moreover, STEM careers are stereotypically considered less suitable for women in comparison to 
men, due to the work characteristics, which do not support women achieving the goals relevant for 
them. These stereotypical images of STEM careers, not supporting achieving communal goals 
(working with other people, helping others, etc.), have been found among both adult men and women 
[14]. Moreover, it has been found that the more people value working with other people and recognise 
the need for a balance between working and family time (women), the less likely they are to choose 
STEM careers [15]. If a person knows only about scientists’, teachers’ and doctors’ careers and 
attaches stereotypical characteristics to other STEM fields, and does not consider these suitable for 
themselves, STEM fields are not considered as a field of studies, or as a career prospect [11], [16].  

To succeed in modern occupations within a STEM career field, not only must science competences be 
acquired, but, in addition, interpersonal skills like teamwork, communication and collaboration skills 
are needed [17]. Based on the usual view in following a STEM career path, the following capabilities 
are proposed [18]: (a) applying and increasing existing theoretical and factual knowledge in a specific 
field; (b) conducting and analysing research; (c) preparing scientific papers and reports; (d) conducting 
experimentation; (e) supervising and managing the work of others; (f) having interpersonal 
communication skills; (g) creativity; (h) undertaking complex problem solving and decision-making 
based on theoretical and factual knowledge in specialised field; (i) possessing technological skills 
(product design, production). However, Jang [17], in his overview, demonstrates the discrepancies 
between the real STEM work characteristics and stereotypical images and puts forward the following – 
use of logic and reasoning (critical thinking); active listening, writing and speaking skills; ability to work 
independently and possess English language skills, plus seeking information; making decisions and 
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solving problems; interacting with computers; communicating with supervisors, peers or subordinates 
and updating and using relevant knowledge - as the most important competences for managing 
activities at work. 

One option to reduce students’ lack of awareness and, in turn, help students make deliberated 
decisions relating STEM careers, has been suggested to embed educating about science-related 
careers into science subject teaching [16]. Introducing science careers with their characteristics helps 
to address stereotypical images relating to STEM careers. Several interventions addressing the 
communal characteristics of STEM careers have shown positive effect on perceptions of scientists’ 
career among college students [14] and also among high school students [19]. Embedding science-
related career information within science teaching helps to gain awareness of the subject and possible 
STEM careers, raises the value of studying science and towards different STEM professionals’ work 
among students [8],[20],[21],[22].  

The current study focuses on STEM career awareness from required competences perspective and is 
driven by the following research question:  

How does a 2-year long STEM-career intervention impact on (a) middle school (grades 7th— 9th) 
students’ career aspirations, (b) students’ perceptions of competence requirements for STEM field 
professions and (c) on students’ perceptions of competence requirements for their aspired careers?  

2 METHODOLOGY 
The study was conducted within the frame of the European Union funded research project ‘Promoting 
Youth Scientific Career Awareness and its Attractiveness through Multi-Stakeholder Co-operation’ 
(MultiCO). The current study followed a longitudinal pre- & post-test experimental-control group 
design, which provides internal validity to the overall study [23].  

The experimental group (EG) students (N=77, 43% girls), from three schools, were studying different 
science topics during their 7th— 9th grade with 5 career-introducing learning modules, each following 
a 3-stage model [24] i.e. a contextualisation stage for inducing motivation; a de-contextualisation stage 
for learning conceptual science with inquiry or hands on activities; plus a re-contextualisation stage for 
socio-scientific decision making, reflecting on the learning and applying it to the initial context. The EG 
students were introduced to different careers through work task-related activities within the learning 
contexts of a solar panel mobile charger; lemonade production in a factory; city planning or murder 
investigation; oil spill clean-up and endangered species protection with CITES, each lasting 4-6 
lessons on average. During the intervention, EG students could place themselves in the shoes of an 
electrical engineer in building a solar-panel mobile charger; test different characteristics of lemonades 
as a biochemist in lemonade factory [25]; solve a crime as a criminologist or plan a “smart” city as a 
geographer; determine the best solution for cleaning an oil spill and put themselves into the situation 
of environmental crisis solvers and lastly try out the work of customs as a critical point in stopping the 
trade of endangered species. All these learning modules required students in learning new science 
and use different skills. The control group (CG) (N=21, 62% girls) learned science using approaches 
chosen by their teachers. 

Data prior and after the intervention were collected by using a paper and pencil questionnaire, which 
contained 3 parts: 1. students´ career aspirations; 2. and 3. students´ opinions of the importance of 
various competences on a 4-point scale (not important at all - 1, to very important - 4) for (a) their 
career aspirations and (b) for STEM careers. The list of competences (Table 1), used in the 
questionnaire (2nd and 3rd part), were drawn from Jang [18], and from the work descriptions of 
science and engineering professionals in the International Standard Classification of Occupations 
2008 [19]. The questionnaire was piloted with a group of 7th grade students (N=40), which gave an 
indication that, although the majority of the questionnaire was well understood by the students, the 
word ‘administrative work’ as a career prospect needed to be defined for students and the 
questionnaire implementation took 12 minutes on average to complete.  
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Table 1. List of competences used in questionnaire parts 2 & 3. 

Competences  

Imagination; reasoning; foreign language; oral presentation skills; written presentation skills;  activity planning; 
open-mindedness; creativity; initiative; logical thinking; problem solving; scientific knowledge; computer skills; 
independent work; analysis skills; leadership; evidence based decisions; fast adaptation; collaboration; 
precision and accuracy; doing scientific experiments; communication skills; persistence; taking responsibility; 
technological skills (product design and production); lifelong learning*; directing and teaching others*. 

Note: * Only present in post-intervention questionnaire. 

Students’ career aspirations were grouped according to the ISCO-08 six professionals’ groups (Table 2).  
Data analysis was undertaken by using IBM SPSS McNemar test to determine changes in career 
aspirations due to the non-parametric and dichotomous nature of the data. The Mann-Whitney U-test, 
with Bonferroni corrections was used for determining whether the distributions of career aspirations in 7th 
grade were similar across experimental and control group and for determining the changes in students’ 
perceptions of relevant competences.  

Table 2. Grouping of occupations based on ISCO-08. 

Occupation group Occupations 
Science and Engineering 
Professionals (ISCO1) 

Physical and earth science; mathematicians, actuaries and 
statisticians; life science; engineering; electro-technology engineers; 
architects, planners, surveyors and designers 

Health Professionals (ISCO2) Medical doctors; nursing and midwifery; traditional and 
complementary medicine; paramedical practitioners; veterinarians; 
other health professionals 

Teaching Professionals (ISCO3) University and higher education teachers; vocational education 
teachers; secondary education teachers; primary school and early 
childhood teachers; other teaching professionals 

Business and Administration 
Professionals (ISCO4) 

Finance; administration; sales, marketing and public relations  

Information and Communications 
Technology Professionals (ISCO5) 

Software and applications developers and analysts; database and 
network professionals 

Legal, Social and Cultural 
Professionals (ISCO6) 

Legal; librarians, archivists and curators; social and religious 
professionals; authors, journalists and linguists; creative and 
performing artists 

3 RESULTS 

3.1 Students’ career aspirations in 7th and 9th grade 
The distribution of career aspirations among EG and CG in 7th grade was similar (p>0,05) with all 
occupation groups. Figure 1 gives an overview of students’ career aspirations in 7th and 9th grade. The 
figure illustrates that the most popular careers, to which students aspired and which were associated 
with the science and engineering group (ISCO1) and legal, social and cultural professionals group 
(ISCO6). The medical field professions were chosen by a third of the students among both groups.  

 
Figure 1. Students' career choices in 7th and 9th grade. Note: * Statistically significant change (p<.01) 

 in the amount of chosen occupation group among EG. 
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A comparison of students’ career aspirations in 7th and 9th grade (Table 2) showed that although the 
result was statistically insignificant (Z=-1.51, p>.05), less EG students aspired to science and 
engineering occupations in comparison to the control group (23% vs. 33%). In addition, 39% of EG 
students still aspired to ISCO1 occupations, whereas only 19% CG students considered ISCO1 
careers as a future career possibility. The percentage of students who were considering teaching and 
administrative work as a career possibility increased among both groups, but a statistically significant 
rise was detected among the EG students (Z=-3,35, p<.01). The opposite tendencies were detected 
among students, who aspired to career in ISCO6 group.  

Table 2. Changes in students’ career aspirations among the experimental group (EG) and control group (CG). 

7th EG 

9th
 E

G
 ISCO1   ISCO2   ISCO3   ISCO4   ISCO5   ISCO6 

% + -  + -  + -  + -  + -  + - 
- 23 23  6 60  1 77  9 39  10 55  22 29 
+ 39 13  25 8  3 18  19 31  9 25  36 12 

7th CG 

9th
 C

G
 % + -  + -  + -  + -  + -  + - 

- 33 38  14 48  0 81  5 48  5 52  19 10 

+ 19 10  24 14  5 14  19 29  19 24  38 33 

Note: + chosen, - not chosen. % - amount of students from the EG or CG group accordingly. 

3.2 Students’ perceptions of competence requirements for STEM careers  
Table 3 combines the results from the pre- and post- intervention descriptive and comparative data 
analysis. Overall, students’ opinions in 7th grade among both groups are similar and the majority of 
competences are considered important for STEM careers. Nonetheless, computer skills and 
technological skills are considered significantly less important for STEM careers by CG students 
(p<.01, Z=-3.14; p<.01, z=-2.93) and technological skills are considered as irrelevant (M=1.81), which 
does not change with the study period.  

The CG pre- and post- intervention comparative data analysis revealed that the importance of the 
majority of the competences for STEM careers did not change in a significant manner. Problem-
solving skills gained significantly higher importance scores in 9th grade, but open-mindedness, 
collaboration and communication skills, had a significant drop in importance.  

The EG pre- and post- intervention importance ratings were similar in most cases. Nonetheless, 
contrary to CG, the significant rise in importance ratings were detected with written presentation skills, 
logical thinking, scientific knowledge, independent work, analysis skills, precision and accuracy and 
technological skills.  

Table 3. Changes in importance of competences for STEM careers prior (M1)  
and after (M2) the intervention period 

 CG (N=21) EG (N=77) 
 M1 SD M2 SD Z p M1 SD M2 SD Z p 

Imagination 2.71 1.01 2.76 .94 -.26 1.00 2.73 .90 2.90 .88 -1.27 .21 
Reasoning 3.81 .51 3.91 .30 -.71 .75 3.71 .48 3.83 .38 -1.8 .1 
Foreign language  2.95 .86 2.57 .93 -1.36 .21 2.91 .93 3.14 .82 -1.88 .06 
Oral presentation 3.62 .74 3.43 .87 -.81 .53 3.61 .52 3.48 .60 -1.46 .14 
Written 
presentation** 3.29 .78 3.38 .81 -.66 .63 3.26 .74 3.50 .61 -2.41 .02 

Activity planning 3.33 .73 3.33 .73 -.19 1.00 3.38 .71 3.53 .62 -1.45 .13 
Open-
mindedness** 3.62 .80 3.19 .68 -2.50 .02 3.58 .64 3.57 .59 -.23 .89 
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Creativity 3.19 1.12 3.00 .95 -.58 .58 2.96 .88 3.14 .87 -1.49 .13 
Initiative 3.38 .74 3.19 .81 -.88 .50 3.21 .83 3.42 .64 -1.84 .06 
Logical thinking** 3.67 .66 3.76 .44 -.71 .75 3.60 .61 3.79 .41 -2.27 .02 
Problem solving** 3.52 .87 4.00 .00 -2.23 .03 3.62 .69 3.82 .42 -1.94 .06 
Scientific 
knowledge** 3.62 .80 4.00 .00 -2.06 .07 3.61 .67 3.85 .35 -2.84 .004 

Computer * 2.57 .68 2.67 .66 -.49 .80 3.04 .72 3.17 .68 -1.46 .15 
Independent 
work** 3.48 .60 3.52 .51 -.33 1.00 3.44 .73 3.68 .47 -2.43 .02 

Analysis** 3.57 .81 3.95 .22 -1.93 .10 3.53 .62 3.74 .47 -2.35 .03 
Leadership 3.00 .77 2.67 .73 -1.81 .11 2.97 .84 3.12 .76 -1.39 .18 
Evidence based 
decisions 3.62 .74 3.86 .36 -1.27 .356 3.58 .59 3.70 .46 -1.36 .16 

Fast adaptation 3.00 .71 2.67 .97 -1.73 .15 3.18 .77 3.36 .69 -1.51 .14 
Collaboration ** 3.71 .46 3.24 .83 -2.33 .03 3.51 .62 3.38 .56 -1.44 .18 
Precision and 
accuracy ** 3.76 .44 3.71 .56 -.58 1.00 3.64 .54 3.83 .38 -2.61 .01 

Doing scientific 
experiments 3.57 .81 3.86 .36 -1.40 .260 3.59 .59 3.69 .59 -1.08 .31 

Communication 3.48 .60 2.91 .83 -2.55 .01 3.35 .77 3.38 .65 -.30 .77 
Persistence 3.76 .44 3.71 .56 -1.39 .28 3.64 .54 3.83 .38 -.45 .66 
Taking 
responsibility 3.48 .75 3.43 .75 -.38 1.00 3.40 .80 3.60 .59 -1.84 .07 

Technological *; ** 1.81 .75 1.81 .87 0 1.00 2.43 .91 2.87 .96 -2.83 .004 
Lifelong learning NA NA 3.86 .48 NA NA NA NA 3.64 .51 NA NA 
Directing and 
teaching NA NA 2.76 .83 NA NA NA NA 3.14 .77 NA NA 

*Statistically significant difference in the pre-questionnaire results among EG and CG, p<.05; **statistically significant 
difference (p<.05) between pre-and post-intervention results.  
NA not applicable as competences ‘lifelong learning’ and ‘directing and teaching others’ was used only in post-
intervention questionnaire. 

3.3 Students’ perceptions of competence requirements for their career 
aspirations 

Table 4 gives an overview of the importance of competences for students’ aspired careers in 7th and 
9th grade. The majority of the competences to be gained among both groups are considered relevant 
(mean >2.5). Nonetheless, problem solving skills, scientific knowledge, undertaking scientific 
experiments and technological skills are considered irrelevant in 7th grade. More importantly, among 
CG, these competences have an even lower importance in 9th grade, the exception being 
technological skills, which have a significant rise in importance ratings. 

A significant rise was detected in the EG importance ratings of reasoning, activity planning, open-
mindedness, analysis skills, evidence based decision making and technological skills for students’ 
career aspirations. Moreover, students in EG considered so-called science competences (problem 
solving, scientific knowledge, doing scientific experiments) as important for their careers in 9th grade.  
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Table 4. Changes in importance of competences for aspired careers prior (M1)  
and after (M2) the intervention period. 

  CG (N=21) EG (N=77) 
 M1 SD M2 SD Z p M1 SD M2 SD Z p 

Imagination 2.91 1.00 2.81 .87 -.47 .68 3.03 .93 3.11 .89 -.73 .48 
Reasoning** 3.05 .92 3.24 .89 -1.27 .34 3.34 .76 3.62 .61 -2.84 .00 
Foreign language  3.33 .73 3.19 .87 -.69 .60 3.47 .76 3.44 .80 -.33 .77 

Oral presentation 2.91 1.14 3.19 .87 -1.04 .36 3.40 .73 3.46 .64 -.29 .79 

Written presentation 2.95 1.02 3.14 .96 -.81 .52 3.16 .81 3.33 .79 -1.32 .20 

Activity planning** 3.52 .51 3.48 .75 -.30 1.00 3.49 .60 3.72 .53 -2.92 .00 
Open-
mindedness** 3.43 .81 3.48 .60 - 1.00 3.35 .66 3.62 .59 -2.78 .01 

Creativity 3.33 1.02 3.00 .84 -1.26 .19 3.26 .82 3.20 .92 -.44 .64 
Initiative 3.38 .86 3.10 .70 -1.24 .29 3.23 .75 3.43 .74 -2.00 .05 
Logical thinking 3.55 .69 3.43 .60 -.91 .55 3.60 .64 3.66 .53 -.73 .50 
Problem solving 2.10 1.00 2.05 .97 -.25 .76 2.40 .95 2.55 1.03 -1.05 .29 

Scientific knowledge 2.33 1.06 2.14 1.06 -.84 .53 2.47 .97 2.62 .99 -1.17 .24 

Computer* 2.48 1.08 2.91 .89 -1.71 .09 3.28 .81 3.38 .78 -1.01 .34 
Independent work 3.62 .59 3.62 .50 - 1.00 3.55 .66 3.69 .47 -1.71 .08 
Analysis** 3.50 .89 3.38 .74 -.46 .67 3.38 .69 3.64 .51 -3.00 .00 
Leadership 3.10 .77 3.10 .83 - 1.00 3.09 .82 3.34 .72 -1.94 .05 
Evidence based 
decisions** 3.14 1.06 3.33 .97 -1.16 .39 3.30 .71 3.62 .56 -3.26 .00 

Fast adaptation 3.33 .91 3.10 .70 -1.08 .39 3.27 .70 3.46 .64 -1.87 .07 
Collaboration 3.76 .62 3.52 .75 -1.89 .12 3.57 .64 3.69 .52 -1.28 .22 
Precision and 
accuracy 3.70 .57 3.81 .51 -.51 .80 3.56 .72 3.73 .50 -1.60 .11 

Doing scientific 
experiments 2.24 1.18 1.86 1.06 -1.16 .29 2.40 1.01 2.59 1.00 -1.68 .09 

Communication  3.67 .58 3.67 .58 - 1.00 3.80 .49 3.71 .53 -1.13 .32 
Persistence 3.38 .80 3.62 .67 -1.18 .35 3.55 .57 3.58 .57 -.34 .86 

Taking responsibility 3.57 .60 3.81 .40 -1.67 .19 3.73 .50 3.84 .37 -1.67 .13 

Technological*,** 2.14 .85 2.67 1.20 -2.05 .05 2.88 1.01 3.23 .83 -2.44 .01 
Lifelong learning NA NA 3.81 .40 NA NA NA NA 3.73 .50 NA NA 
Directing and 
teaching NA NA 2.95 .67 NA NA NA NA 3.12 .74 NA NA 

Note: *Statistically significant difference in the pre-questionnaire among EG and CG results, p<.05; **statistically significant 
difference (p<.05) between pre-and post-intervention results.  
NA not applicable as competences ‘lifelong learning’ and ‘directing and teaching others’ was used only in post-intervention 
questionnaire. 

4 DISCUSSION AND CONCLUSIONS 
The current article aims to indicate the effect of a 2-year intervention promoting STEM careers on 
Estonian basic school students’ career aspirations and their perceptions of competence requirements. 
The intervention specifically enables students to place themselves in the 5 different environments 
specified in the methodology. 

The results indicate that more than half of the students are considering STEM careers in 7th grade 
among both CG and EG. However, a noticeable drop (from 52% to 29%) in students’ who are aspiring 
to science and engineering (S&E) careers is detected among CG in the 9th grade, but less so among 
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the EG (10%). This tends to support the claim that implementing career education into science 
teaching can play a positive role in supporting students’ career aspirations in the STEM fields.  

Although the majority of competences specified are considered relevant for STEM careers, 
technological skills (product design and production) are not considered relevant by CG students in 
neither 7th nor 9th grade. Among the EG, the change is significantly more positive. This result supports 
findings given in [21] and shows the need to interlink science and technology at school.  

Contrary to the results put forward in [6] and the stereotypical perceptions of STEM careers as not 
supporting communal goals [14], [15], students consider creativity, collaboration and communication 
skills as important competences for STEM careers. The possible reason for this difference may be 
linked with the different instruments used. In the current study, competences are rated by their 
importance, whereas in [6], students are asked to name different competences relevant for different 
STEM careers. In the latter case, students are required to come up with these competences by 
themselves, whereas with rating scale items, students can at least consider the importance of the 
competences given.  

An evident effect of the intervention is the change in the importance of science competences for 
careers to which students aspire. More specifically, science competences (problem solving, scientific 
knowledge, doing scientific experiments) are considered as important for their aspired careers in 9th 
grade among EG, whereas students in the control group do not. Although one can argue that not all 
STEM careers involve conducting scientific experiments, there is an evident need to solve problems 
and have basic science knowledge in everyday life and also in non-STEM careers. This result is 
supportive of the claim that embedding career-related modules within science teaching helps to 
recognise the value of studying science at school [16],[20],[21],[22], both in terms of appreciating the 
value of gaining knowledge and in developing competences for future careers.  

Based on the results of the current study it is advised to put greater emphasis on science and 
technology career education in the Estonian National Curriculum in Sciences.  

4.1 Limitations 
The sample for the current study was rather small and not representative of the whole Estonian basic 
school population. Therefore, large scale studies would be necessary to make well supported 
conclusions. As the intervention took place during two years in the settings of regular schooling, the 
effects of other factors, in addition to the intervention, could have impacted on the results.  
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