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Development of Working Life Competencies in a Project Course for  
Master Students at Aalto University

Education programmes are expected to fulfil many requirements in the uncertain environment that 
constitutes the beginning of the 21st century. Whilst the transmission of content, the development 
of comprehension and analytical skills, and specific skills related to a particular discipline are still 
valid, it is vital to equip students for working in groups that may be diverse, situations that may 
be challenging, and in a work environment that is changing at an increasing rate. Attempting to 
rise to these challenges, this article focuses on team and multicultural working life skills, utilising a 
survey and group interviews of masters students in the Department of Electrical Engineering and 
Automation at Aalto University, who are required to participate in a recently introduced 10 ECTS 
project-based course. The groups were formed in terms of their suitability to perform project tasks 
given by research groups in the department. The efficacy of such purposive grouping of students is 
assessed in terms of 26 skills, adapted from the national-level TEK (Academic Engineers and Archi-
tects in Finland) feedback survey for engineering 2016 graduates, with a deeper focus on two of 
these competencies, skills related to the international work environment and team working.

Introduction

The role of education programmes is a topic of 
much discussion at the time of writing (Davies, 
Fidler & Gorbis, 2011; Tynjälä, Slotte, Nieminen, 
Lonka & Olkinuora, 2006), and the changing 
work environment is also well chronicled, e.g., 
The Future of Jobs (World Economic Forum, 
2016), as are the disturbing anthropogenic 
changes in our ecosystem, Risk and Resilience in 
a New Era (WWF, 2016). One activity that can 
promote the growth of respect for the other, the 
holding of views lightly and cooperative working 
is group working, especially if the groups are 

purposively formed and the students are aware 
that the group working is an exploration in itself, 
augmenting the more conventional objective of 
a given group project achieving a specific out-
come.

According to Dillenbourg (2002), free collab-
oration does not systematically produce learn-
ing, which motivates purposive group forming 
coupled with good guidance of the groups and 
their instructors. The group formation used for 
the project work that forms the core of this 
paper was task oriented, where the responsible 
teacher matched research topics provided by 
research groups from the department with the 
most suitable students. This methodology pro-
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(Piri, 2016), using a scale from 0 to 5. In addi-
tion to the question used by TEK (Q1 in Table 1) 
“How important do you find this competence for 
your future working life after graduation?”, two 
additional questions were included in each com-
petence area for course and programme devel-
opment purposes: (Q2) “How well has the pro-
ject work course supported your development 
in this area?”, and (Q3) “Overall, how well have 
all the courses in the master’s programme that 
you have passed so far supported your develop-
ment in this area?”

The group interviews gave context to the anal-
ysis of the quantitative data obtained from the 
course quiz, which was sent to all 136 students 
participating in the project work course, although 
only 118 answers were received. Four groups (as 
opposed to three the year before), each com-
posed of four or five students were interviewed, 
of which two were multicultural, i.e. where at 
least three cultures are represented.

Findings

Perceived Importance of Competencies 
and Support from Studies and Project 
Course

The results in Table 1 are based on the course quiz 
from 2017, although mean values and standard 
deviations are compared with the correspond-
ing 2016 results to evaluate whether improve-
ments based on the implemented changes 
in the course have occurred. Only results for 
the two competencies under focus, C11 (skills 
related to international work environment) 
and C19 (team working skills), are presented in  
Table 1. The table illustrates that both selected 
competencies were perceived to be important, 
are positively impacted by the project course 
and showed some improvement over the results 
from 2016.

Group results about how the course supported 
the development of different working life skills 
are illustrated in Fig 1. The left column lists the 
various working life skills (C1-C26), which are 
explained in Fig. 2. The top three rows give the 
letter symbols for each student group (A-Z), and 
an indication for the type of the group (U, M1, M) 

duced groups ranging from culturally homoge-
neous to highly multicultural. Our work draws 
on the first two years of data (surveys and group 
interviews from 2016 and 2017).

The main target of this paper is to investigate 
the impact on working life competencies when 
master level students (appr. 100) are purposively 
placed in groups of 4 to 6 students according to 
academic suitability in a project work course. 
Purposive placement, in the context of tangible 
tasks issued by professors and research groups 
in the department, means selecting the stu-
dents for each group according to their skill set 
(e.g., programming, circuit design, laboratory 
experience, power electronics…) and their study 
path in the Master’s Programme in Automation 
and Electrical Engineering (AEE) at Aalto Univer-
sity (e.g., Automation Software, Robotics, Elec-
tromechanics). The target of the project course 
this article draws data from is to produce high 
level results in terms of business planning, tan-
gible engineering output (design, product, case 
study, etc.) and a final report. In doing so, by its 
very nature, framing and requirements, the pro-
ject course enables the development of several 
identifiable working life competencies, and the 
development and discussion of these compe-
tencies is the main focus of this article.

Data collection and methodology

Both in spring 2016 (Keltikangas et al., 2016) and 
in spring 2017, samples of interviewees were 
gathered with purposeful sampling (Creswell, 
2009). Two lecturers interviewed them in Eng-
lish, and the semi-structured interviews were 
recorded, with the participants’ permission, in 
order to better analyse the data. Group inter-
views were chosen for several reasons. Course 
participants were divided into groups at the 
beginning of the course. Secondly, focus groups 
were less time-consuming in that phase of the 
research. The qualitative data were analysed 
with the thematic analysis approach (Fontana & 
Frey, 2000).

The 26 competences to be studied were 
adapted from the feedback survey for engineer-
ing graduates conducted by the Academic Engi-
neers and Architects in Finland (TEK) in 2016 
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Table 1. Answers to the three questions (Q1: perceived importance after graduation, Q2: support from project  
 work course, Q3: support from overall master’s programme)

Figure 1.  Deviations from the average by project topic. See Fig. 2 for the Group definitions.
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a young student is able to realistically assess 
the importance of different working life compe-
tencies in their future professional careers, and 
there may be some evidence that student opin-
ions are adversely affected by overt university 
and governmental ambitions. It can be claimed 
that versatile training in all of the working life 
competencies in the Master’s programme is 
important, whilst acknowledging the diversity 
in aptitude and interest that exists in any given 
group of students.

In Fig. 1, deviations of the group specific results 
from the corresponding averages are colour 
coded combined with the numerical value for 
the deviation. The greener the colour, the better 
the students in the particular group experienced 
a development of the corresponding working 
life skill compared to the same result averaged 
over all groups. The difficulty in drawing conclu-
sions regarding the contribution of a particular 
cultural composition of a group to the develop-
ment of working life skills stems from the fact 
that the subject of the project work, and skills 

as well as the working language of the instructor 
(FI, NFI). The project work groups are classified 
based on the students’ background: U = unic-
ultural (all students Finnish), M1 = one student 
from a different culture than the other students 
(i.e. one foreign student in an otherwise Finnish 
group), and M = multicultural (students from at 
least three cultures). The assigned instructors 
are indicated with FI = Finnish instructor and  
NFI = Non-Finnish instructor.

Team working skills (M=4.62) was the sec-
ond-most important competence in the stu-
dents’ opinion, ranked just below problem solv-
ing skills (M=4.73).  The competence considered 
least important on average was entrepreneurial 
capacities (M=3.33). It was clear that students 
consider some working life skills to be more 
important than others. Problem solving skills are 
something every engineer is likely to need, and 
while entrepreneurial capacities may be consid-
ered less important on average by the students, 
for some they will be essential during their pro-
fessional career. It can be questioned whether 

Figure 2 compares, for a wide range of skills, the importance the school and TEK place on each skill, along  
  with the perceived support from the Master’s programme and the Project Work course. The figure  
  is adapted from (Piri, 2016).
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to meet new people, which is good for the social 
life and for exchange students who do not know 
anyone. Group B concurred.

Group B supported the fact that a larger num-
ber of international students would be of ben-
efit in developing international/multicultural 
skills. However, English language skills and cul-
tural differences can be a challenge. The group 
suggested that it would be useful to have orien-
tation on these issues before working in multi-
cultural groups, but this was not offered.

Regardless of teamwork difficulties faced by 
Group C (a multicultural group) at the beginning 
of the project, which will be returned to in the 
discussion section, all members of the group 
had an overall positive learning experience 
resulting from the multicultural composition of 
the group. However, these students were aware 
of the challenges involved in working in multi-
cultural teams (e.g. cultural differences, lan-
guage barrier and problematic group dynamics). 
In spite of the challenges, one student in group C 
expressed interest in continuing to explore and 
understand Finns more deeply. The cultural chal-
lenges passed almost unnoticed with group D, 
the other multicultural group. This group main-
tained that academic background is more rele-
vant than “whether you are white or orange”!

In spite of the mixed feelings related to group 
work, all groups were unanimous in supporting 
collaborative learning activities such as team 
and group work. Moreover, none of the group 
members manifested any opposition to work in 
culturally diverse groups, but both interview-
ers are themselves migrants to Finland, and so 
diplomacy may have prevailed.

Discussion

Addressing the aim stated in the Introduction, 
empirical support can indeed be gleaned from a 
project course about the efficacy of group work 
and other working life skills, given the survey 
responses and the interviews. The interviewed 
students were unanimous in agreeing that 
group and multicultural skills are needed in the 
workplace of the future, whether or not they are 
desired. It is clear that interviewing is an art, and 
the way questions are phrased has an impact. 

and effort of the instructor, also play a large role 
in the learning experience of the students.

Comparing our results and the TEK results in 
Fig. 2 (Piri, 2016), it is apparent that the AEE 
and TEK importance values are practically iden-
tical. While the Project Work course is fulfilling 
its intended role in terms of developing a wide 
range of working life skills (falling clearly beneath 
the general Master’s programme in only skills 2  
and 3), Fig. 2 reveals a weakness in the devel-
opment of ethicality and career management 
capacities, and falls short of current university 
expectations in terms of entrepreneurial capac-
ities.

Qualitative Feedback from Group Inter-
views

The interviews were conducted using the three 
questions of the quiz as guiding questions, 
and focused on working life skills C11 and C19. 
In general, all groups were well aware of the 
importance of the skills in working life. There 
was some development in interview technique 
with respect to ascertaining whether the stu-
dents have any idea what they will be doing once 
they graduate.  In 2016, there was some surprise 
in that most of the students professed to have 
no idea what they would be doing in working 
life. In 2017, the students were teased by ask-
ing, for instance, “Will you be a hair-dresser?” 
It emerged that many students have quite clear 
ideas about what they would do after graduat-
ing. The students acknowledged the fact that 
successful companies must be international and 
therefore employees need to be able to adjust 
to different cultural working environments. This 
does not imply that hair-dressing is inferior to 
engineering!

The interviews revealed mixed feelings about 
group work in general. According to group A 
the different background knowledge and moti-
vation levels of the students put extra load on 
the “expert” (e.g. group instructor). According 
to group A, overlapping group assignments in 
parallel courses can be “really hard” to manage 
time-wise. Thus, in normal courses, optional 
paths should be available for passing the course. 
Group A also supported the forced group form-
ing, and believe that in this way it will be easier 



KEHITTÄMINEN JA KOKEILUT YLIOPISTOPEDAGOGIIKKA 2019 • VOL. 26 • NRO 274

REFERENCES

Creswell, J. W. (2009). Research Design: qualitative,  
 quantitative, and mixed methods approaches (3rd  
	 ed.).	Los	Angeles:	Sage	Publications.

Davies, A., Fidler, D., & Gorbis. D. (2011). Future Work  
 Skills 2020. Palo Alto, CA: Institute for the Future  
 for University of Phoenix Research Institute.  
	 Retrieved	from	https://uqpn.uq.edu.au/files/203/ 
	 LIBBY%20MARSHALL%20future_work_skills 
	 _2020_full_research_report_final_1.pdf
Dillenbourg,	 P.	 (2002).	 Over-scripting	 CSCL:	 The	 risks	 of	 
 blending collaborative learning with instructional  
	 design.	 In	 P.	 A.	 Kirschner	 (Ed.),	 Three worlds of  
 CSCL. Can we support CSCL? (pp. 61–91). Heerlen:  
 Open Universiteit Nederland.
Fontana, A., & Frey, J. H. (2000). The interview: From struc- 

 tured questions to negotiated text. In N. K. Denzin,  
	 &	 Y.	 S.	 Lincoln	 (Eds.),	 Handbook of qualitative  
 research, (2nd ed., pp. 645–672). Thousand  
 Oaks, CA: Sage.

Keltikangas, K., Pinho, P., Belahcen, A., Vuorinen, V., Oksa- 
 nen, T., Forsman, P., & Millar, J. (2016). Improving  
 working life competencies in a project work course  
 – self assessment as a tool to improve self- 
	 confidence.	In	SEFI	Annual	Conference:	Engineering	 
	 Education	on	Top	of	the	World:	Industry	University	 
	 Cooperation	SEFI.
Piri,	 A.	 (2016).	 TEK	 Graduate	 Survey	 2016.	 Helsinki:	 
	 Tekniikan	akateemiset	TEK.	Retrieved	from	https:// 
	 public.tableau.com/profile/arttu.piri#!/vizhome/ 
	 TEKGraduateSurvey2016/TEKGraduateSurvey 
 2016
Tynjälä,	 P.,	 Slotte,	 V.,	 Nieminen,	 J.,	 Lonka,	 K.,	 &	 Olki- 
	 nuora,	E.	(2006).	From	University	to	Working	Life:	 
 Graduates’ Workplace Skills in Practice. In P. Tyn- 
	 jälä,	J.	Välimaa,	&	G.	Boulton-Lewis	(Eds.),	Higher  
 Education and Working Life: Collaborations, Con- 
 frontations and Challenges (pp. 73–88). Oxford:  
	 Elsevier.
World	 Economic	 Forum.	 (2016).	 The	 Future	 of	 Jobs:	 
	 Employment,	 Skills	 and	 Workforce	 Strategy	 for	 
	 the	Fourth	Industrial	Revolution	(Executive	Summary).	 
 Retrieved from http://www3.weforum.org/docs/ 
	 WEF_FOJ_Executive_Summary_Jobs.pdf
WWF.	(2016).	Living	Planet	Report	2016:	Risk	and	resilience	 
 in a new era. WWF International, Gland, Switzer- 
 land. Retrieved from http://awsassets.panda.org/ 
 downloads/lpr_living_planet_report_2016.pdf

Humour was used to good effect in cajoling 
the students out of feigned indifference and 
ignorance. The task-oriented grouping proved 
to provide fertile ground for developing many 
working life skills, not just the ones focused on 
in this article.

One particularly pleasing transformation was 
experienced with a multicultural group that ini-
tially had some interpersonal difficulties which, 
with some objective guidance, were resolved 
and led to a very good project result, both in 
terms of its intended outcome and the personal 
development of the students involved. This 
promotes the potential benefit of multicultural 
grouping, but also the need for good guidance. 
The instructor in this case had no specialised 
training in psychology, but he showed material 
to the students that pointed out the challenges 
and benefits that often arise in multi-cultural 
groups. This de-personalised the difficulties and 
gave perspective to the students.

In summary, well conducted group work can 
yield tremendous benefits, but poorly con-
ducted, could exceed personal thresholds and 
even increase prejudice.
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